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ABSTRACT

This research is exploratory research aimimg to determine participation level
and factors that affect participation in electricity saving in households of employees
working at the Electricity Generating Authority of Thailand (EGAT). It also compares the
results of receiving and not receiving an electricity subsidy on participation in electricity
saving in households of EGAT employees. This is to suggest guidelines to promote
electricity saving in households of EGAT employees and outsiders through other subsidy
policies. The studied factors include personal factors, economic factors, and stimulative
factors. In the study, questionnaires were used for data collection from EGAT employees.
The number of the sample is 385 persons. General characteristics of the participants were
analyzed by using percentage, mean, and standard deviation. The relationship between
relevant factors and participation level in electricity saving in households was analysed
using One-way Analysis of Variance (ANOVA).

The study has showed that EGAT employees with an electricity subsidy
had a moderate participation level and employees without electricity subsidy had a low
participation level. Receiving or not receiving an electricity subsidy does not affect the
participation level in electricity saving in households. Suggestions acquired from the
study are that one should run more campaigns through the organization’s media and
arrange motivational activities.
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CHAPTER1
INTRODUCTION

1.1 Background and importance of the problem

Energy is an essential factor for human living. It can be considered as the
fifth factor next to food, clothing, house, and medicine. From the past to present,
human always needs more convenience increasingly. Tools and equipments were
invented to meet their needs. Many of them consume energy, for example vehicles and
electric appliances. Therefore, energy becomes an important factor necessary for
human living with expanding economy and growing population have increased, the
need for energy also increases. Consequently, natural resources were used to produce
energy, including lignite, natural gas, crude oil, hydropower, and wind. For this, as
Thailand does not have enough resources.petroleum and other energy sources
therefore they must be imported. Therefore, to use natural resources that produce
energy effectively and worthily, one needs to know and realize in using resources and
energy economically as mush as possible. Some kinds of energy are limited, such as
coal and oil. If human does not know and realize to use the energy worthily and
prudently, it will lead to energy crisis. When used inappropriately, economy, social,
and the environment will also be impacted [1].

Electricity does not only involve people’s daily life but also indicates
development level of the country. Electric energy plays crucial role in the
development of economy and the social. It is basic element that support many aspects
of the development and make them grow dramatically. Therefore, the country with
economic growth requires high development of electrical energy. Thailand firstly
utilized electrical energy on 20 September 1929. The amount of electricity
consumption has been increasing since then according to the growth of economy. For
this reason, Thailand must rely on costly imported energy sources and has spent a lot

of money for import fuel and energy. Currently, although the need for electrical
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energy has decreased at 0.08 percent [2], domestic electricity consumption and import
fuel are still very high, namely lignite and crude oil.

In 1991, the cabinet approved the Demand Side Management Project
(DSM). The Electricity Generating Authority of Thailand received assignment to
manage. The project was supported by the Metropolitan Electricity Authority and the
Provincial Electricity Authority (EGAT) and related institutes. The operation started
officially on 20 September 1993 under the name of “People Saves Electricity Together
Project”. The objectives of the project were to teach electricity users to realized in
saving electricity, encourage domestic manufacturers and importers to produce and
import efficient electrical appliances in reasonable price, support research
development technologies to save electricity and manage electricity for maximum
benefit to the users and the country, and improve potential of the organization and
related private sectors to provide services efficiently all over the country. EGAT has
carried out many projects using DSM implication strategies by equipments, buildings,
and character for productivity. In the area of equipment, the project of No.5 label was
carried out in order to approve product standard, including energy saving light bulb,
energy saving refrigerator, or even as far as No.5 brown rice. In construction, the
buildings, including housing, commercial buildings, and factories sector were
improved. For people, it emphasize and inspire people to realize and cooperate in
using energy effectively [3].

When one participates any project or activity, many factors are involved.
They have the impact on making decision to participate such project or activity. For
example, personal factors include sex, age, educational level, and position.
Encouraging factors are, for example, considerateness to the superior, relationship
with the organization, or even other incentives, such as compensation. Therefore,
when governmental officials or state enterprise personnals deside to participate in
saving electricity in their households, many factors involve in the above decision,
particularly for the officials of the Electricity Generating Authority of Thailand, as
workers of public utility institute, which is responsible for production, and supply
electricity. Furthermore, most of the officials of Electricity Generating Authority of
Thailand receive electricity subsidy, which is an advantage over common people. It is

also considered as an important factor that might affect to the decision of officials of
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Electricity Generating Authority of Thailand, who will participate household
electricity saving. If the officials of Electricity Generating Authority of Thailand have
knowledge, consciousness, and awareness in participating electricity saving by starting
in their households, it will be a good example for other people, who will follow by in
saving electricity within their households too.

Due to the importance of such problem, this issue should be studied in
order to find participation level of electricity saving among households of the officers
of Electricity Generating Authority of Thailand, who receive and do not receive
electricity subsidy.The study could be done by using questionnaires. The result will be
used as a guideline for promoting, improving, and planning for effective electricity
utilization. It will also be a guideline for campaigning for electricity saving in the
organizations or other people in the society through other types of payment or

incentive policies.

1.2 Objectives of the research

1.2.1 Study of personal factor, economic factor, and encouraging factors
which might affect the participation of the officials of Electricity Generating Authority
of Thailand in saving households electricity.

1.2.2 Study of participation level and factors that affect the participation in
saving electricity of households of the officers of Electricity Generating Authority of
Thailand.

1.2.3 Compare affect of receiving and not receiving electricity subsidy on
participation level in saving electricity in households of the officers of Electricity
Generating Authority of Thailand.

1.2.4 Suggest the guideline in supporting, improving, and planning about
using electric energy in households of the officers of Electricity Generating Authority

of Thailand.
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1.3 The scope of research

1.3.1 Characteristic of the research

This survey research aims to examine the factors related to participation
and participation level in saving electric energy in households of only the officials of
Electricity Generating Authority of Thailand. It also aims to compares the result of
receiving and not receiving electricity subsidy on participation level of saving electric

power in households of the officials of Electricity Generating Authority of Thailand.

1.3.2 Study area

The samples to be used in this study are central officer of Electricity
Generating Authority of Thailand, address 35, Jaransanitwong Road, Bang Kruay
district, Bang Kruay subdistrict, Nonthaburi province, 11130.

There are command line in Electricity Generating Authority of Thailand
consists of 8 lines as follows.

1.3.2.1 Command line under the deputy governor of policy and

planning consists of:

Assistant governor of policy responsible for 7 departments as

follow.

- Enterprise plan department

- Branch business administration department

- Research and development administration department

- Administrative office of EGAT Company International Limited

- Business development department of EGAT Company
International Limited

- Accounting and financial department of EGAT Company
International Limited

- General administration department of EGAT Company
International Limited

Assistant governor of plan consists of 2 departments as follows.

- Electric system planning department

- Energy economy department
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departments as follows.

as follows.

production line

Assistant governor of information technology consists of 2

- Information technology planning department
- Information technology operation department
1.3.2.2 Line of deputy governor of accounting and finance

Assistant governor of finance consists of 2 departments as follows.

- Finance department
- Working system and regulation department

Assistant governor of accounting consists of 5 departments

Accounting and finance supervision and analysis department

Accounting and budget department

Line accounting and budget department

Accounting and budget department of electricity and fuel

Accounting and budget department of transmission system line

1.3.2.3 Line of deputy governor of administration

and 1 office as follows.

follows.

Assistant governor of human resource consists of 6 departments

- Human resource department

- Personnel development department

- Quality and safety development department

- Legislation officer

- Administration department of development line

- Administration department of electricity production line

- Administration department of transmission system line

Assistant governor of service consists of 5 departments as

Medic and hygiene department

Service department

Parcel and procurement department

Transport department
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- Security department
1.3.2.4 Line of deputy governor of social affairs and environment

Deputy governor of social affairs and environment consists of

4 departments as follows.

Operation department of electricity utilization

Administrative and planning department of electricity utilization

Social affair department

Organizational communication department
1.3.2.5 Line of deputy governor of development

Assistant governor of power plant engineering consists of 3

departments as follows.
- Mechanical engineering department
- Electricity and control system engineering department
- Nuclear engineering department

Assistant governor of thermal power plant construction

consists of 2 departments as follows.
- Thermal energy construction department
- Design and construction management department

Assistant governor of hyvdroelectric power plant development

consists of 3 departments as follows.
- Civil engineering and waterpower department
- Waterpower construction department
- Exploration department

Assistant governor of transmission system engineering

consists of 2 departments as follows.
- Planning and transmission system project department
- Transmission system engineering department

Assistant governor of transmission system engineering

consists of 2 departments as follows.
- Transmission system construction department

- Land department
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Assistant governor of project developmentconsists of 3

departments as follows.
- Project planning and development department
- Environment department
- Public relations department
1.3.2.6 Line of assistant governor of electricity production

Assistant governor of electricity production 1 consists of 2

departments and 2 power plants.

South Bangkok power plant production department

South Bangkok power plant maintenance department

Wangnoi power plant

Nampong power plant

Assistant governor of electricity production 2 consists of 3

departments as follows.
- Mae Mor power plant electricity production department
- Mae Mor power plant electricity maintenance department
- Mae Mor power plant administration department

Assistant governor of electricity production 3 consists of 2

departments and 1 power plant.
- Bangpakong power plant production department
- Bangpakong power plant maintenance department
- Southern power plant

Assistant governor of electricity production 4 consists of 2

power plants.
- Jana power plant
- North Bangkok power plant

Assistant governor of hydroelectric power plant consists of

5 dams and 1 power plant.

Bhumipol dam
Sirikit dam

Srinakharin dam

Wachiralongkorn dam
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- Ratchaprapha dam
- Northeastern hydroelectric power plant

Assistant governor of operation and maintenance business

department consists of 4 departments.

Production efficiency department

Chemical department

Operation and maintenance business management department

Planning and quality development department

Assistant governor of power plant maintenance consists of 4

departments.

Machinery maintenance department

Electricity maintenance department

Civil maintenance department

Factory and parts department
1.3.2.7 Line of deputy governor of fuel

Deputy governor of fuel management consists of 2 departments

and 1 office.
- Fuel management department
- Energy source engineering department
- Resource exploration and evaluation department

Deputy governor of Mae Mor mine consists of 2 departments.

- Planning and administration department of Mae Mor mine
- Production department of Mae Mor mine
1.3.2.8 Line of deputy governor of transmission system

Deputy governor of transmission system operation consists of

6 departments

Nakornluang operation department

Central operation department

Norteast operation department

South operation department

North operation department
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Assistant governor of transmission system maintenance

consists of 2 departments and 1 office.
- Transmission system maintenance department
- Communication department
- Asset and communication system administration department

Assistant governor of electric power system control consists of

3 departments.
- Electric power system control department
- Electricity dealing contract department

- Control and prevention department

1.3.3 Target group

The target of officials of Electricity Generating Authority of Thailand at
the Central Head Office consists of 2 groups, composing of 8,938 officials, who
receive subsidy, and 2,053 officials, who do not receive electricity subsidy, totally

10,991 persons. The sample group shall include 385 persons.
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electricity fee

Officers who receive payment for Officers who do not receive payment

for electricity fee

Economic factor

Income of EGAT officers,
total household mcome,
electricity payment, person
responsible for household
electricity payment

Personal factor Encouraging factor

Gender, age, education,
position, number of family
members, status of EGAT
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Figure 1.1 Research conceptual scope
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1.4 Research hypothesis

1.4.1 Personal factor, economic factor, and encouraging factor have
relationship to participation level in saving electric power in households of the officers
of Electricity Generating Authority of Thailand.

1.4.2 The officers, who receive and do not receive payment for electricity

fee, have different participation level in saving electric power in their households.

1.5 Expected output

1.5.1 Understand personal factor, economic factor, and stimulative factor
related to participation in saving electric energy in households of the officers of
Electricity Generating Authority of Thailand.

1.5.2 Understand participation level and factors that affect to participation
in saving electric energy in households of the officers of Electricity Generating
Authority of Thailand.

1.5.3 Understand relationship between the result of receiving and not
receiving payment of electricity fee on participation level in saving electric energy in
households of the officers of Electricity Generating Authority of Thailand.

1.5.4 Knowledge about guideline in supporting, improving, and planning
for the officers of Electricity Generating Authority of Thailand so that they realize to

participate in saving electric energy in their households.

1.6 Definitions

1.6.1 Participation means being involved in planning, making decision,
doing activities, following up, and evaluation in saving electricity of households.

1.6.2 Participation level means weight of the frequency in doing activities
in saving electric energy in households of the officers of Electricity Generating

Authority of Thailand.
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1.6.3 Payment for electricity subsidy means fringe benefit given to
EGAT employees. Electric unit received by each employee is calculated by comparing
with electricity cost Metropolitan Electricity Authority collects from resident clients.

1.6.4 Saving electric energy means practicing on electric appliances
properly, starting from selecting, using, maintaining them in order to consume
appropriate amount of electricity [4].

1.6.5 Household means the physical residence of the officer of
Electricity Generating Authority of Thailand.

1.6.6 Electric appliance means household appliances which use
electricity, including light bulb, television, refrigerator, computer, airconditioner, fan,

iron, vacuum bottle, electric stove, microwave stove, etc.
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CHAPTERII
LITERATURE REVIEW

This research was aimed to study participation level in electricity saving in
households to compare between staffs in Electricity Generating Authority of Thailand
with and without electricity charge subsidy. The research had gathered relevant
documents, concepts, and previous studies as the guideline for the study. The main
topics of the present study are as follows.

2.1 Situation of electricity consumption of Thailand

2.2 Background of Electricity Generating of Thailand

2.3 Action of electricity charge subsidy to staffs in EGAT

2.4 Policies and projects about electricity saving in households

2.5 Concepts and theories about participation

2.6 Researches and study results about electricity saving

2.1 Situation of electricity consumption in Thailand

Thailand confronted economic crisis since the beginning of 8" National
Economic and Social Development Plan (B.E. 1997-2001) by which the need of
energy for commercial purpose during the 8" plan decelerated more than the first three
years. After that, it was expected that the need would increase back to 5.1% to 4.9%
per year on an average. During the 9™ and 10" plans, oil was the main energy source
of the country. However, the proportion of commercial energy consumption decreased
continuously. It decreased from 56.4% in 1998 to 49.8% and 49.4% in 2006 and 2011
respectively.

At the same time, natural gas and coal will replace oil, especially for
producing electricity and for using as fuel in the industries. Regarding to this, natural

gas would replace for electricity generation increasingly since the end of 8" plan
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afterwards. However, the proportion of natural gas usage decreased during the end of

9" plan (B.E. 2002-2006) when coal was more imported for electricity generation.

2.1.1 The situation of electricity in Thailand in 2008

In 2008, the total electricity generating capacity was at 29,892 megawatts.
The maximum electricity consumption occurred on 21 April 2008 at 22,568
megawatts, which was lower than that of the year 2007 when the maximum level was
22,586 megawatts. Load factor was 75.6% and minimum backup generating capacity
(Reserved Margin) was 29.8%. The amount generating capacity and purchase of
EGAT in 2008 was 148,221 gigawatts per hour, increasing from previous year 0.8%.
The production proportion from fuel types includes 70% from natural gas, 21% from
coal, 5% from water power, and 1% from import [3].

The overall electricity consumption in Thailand in 2008 was at 134,937
gigawatts per hour, expanding from previous year 1.9% but with slower rate that that
of preceding year corresponding to the growth of Thailand’s economy in 2008, which
was declining. In the first half of the year, electricity consumption grew 1.9%. The
consumption can be separated into Metropolitan and Regional zones as follows [3].

- Metropolitan zone (Bangkok and adjacent provinces), the consumption
rate was at 42,236 gigawatts per hour, increasing 0.5%. In the first half of the year, it
increased 2.1% and in the last half of the year, it decreased 1.1%. Particularly in
November and December, the consumption highly decreased comparing to the same
months in 2007

- Regional zone (Area other than Metropolitan zone) , the consumption rate
was at 89,629 gigawatts per hour, increasing 2.1%. In the first half of the year, it increased
5.1% and in the last half of the year, in increase partially at 0.9%. The consumption of
direct customers of EGAT was 3,072 gigawatts, increasing 13.7% .

About electricity consumption in various sector, in 2008 the industrial
sector consumed the highest, accounted to 45% of national electricity consumption. In
the first half of the year,the World and Thailand’s economy was in good condition.
However, in the third quarter, Thailand was affected by the World’s economy. In
addition, it was also affected by domestic political unrest, which slowed down

Thailand’s economic growth in the third and forth quarters. This also decelerated
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electricity consumption in other areas, especially in November and December, when
electricity consumption increment rate was negative comparing to the same month in
2007. The detail is as follows [3].

In the first half of the year, electricity consumption of industrial sector
increased 4.5%, business sector 3.9%, residence sector 3.3%, agriculture sector 7.8%,
and others 8.6%. However, in recent years, electricity consumption of industrial sector
decreased 1.5% due to economic deflation, business sector decreased 1.6%, and others
decreased 1.5% while agricultural sector decreased 0.9%, residence sector increased
1.9%. This sector’s electricity consumption did not decrease since electricity is
necessary in daily life regardless of economic deflation [3].

In conclusion of the entire year, comparing to preceding year, industrial
sector consumed only 1.4% more electricity, business sector increased 1.1%, residence
consumed 2.6% more electricity, agricultural sector increased 5.2%, and others

increased 4.2% [3].

2.1.2 Electricity situation of Thailand in 2009

From Thailand’s economic situation by Office of National Economic and
Social Development Board, it was expected that in 2009 Thailand’s economic growth
will be negative (-1.0) — (0.0) and EPPO estimated that fuel cost would be low, about
40-50 US dollars per barrel [4].

In 2009, generating capacity was at 29,191 megawatts. Maximum
electricity need occurred on Friday 24™ April 2009 at 14.30 o’clock at the level of
22,596 megawatts. It was 28 megawatts higher than maximum electricity need in
2008, which was at 22,568 megawatts, or increased 0.1%. Electricity production,
generating capacity, and purchase amount of EGAT in 2009 was 148,090 gigawatts
per hour. 70% was produced from lignite/coal, 21% was from water energy, 5% was
imported, 3% from others, and 1% from oil [4].

Electricity consumption level in 2009 was at 134,489 gigawatts per hour,
0.1% higher than at the end of 2008. Electricity consumption slowed down since the end
of 2008 and was still reducing until the mid 2009. After that, electricity consumption
increased since January thenceforth following export and economic recovery. Electricity

consumption in Metropolitan and regional zones was as follows [4].



Patchaya Tulatong Literature Review / 16

- Metropolitan zone: The consumption level was at 41,733 gigawatts per
hour, reduced 1.2%. In the first half of the year, it reduced 5.2%. However, in the last
half of the year, it increased 3.0%.

- Regional zone : The consumption level was at 89,973 gigawatts per
hour,increased 0.8 %. In the first half of the year, it reduced 4.0%. However, in the last
half of the year, it increased 5.6%.

About electricity consumption of each sector in 2009, industrial sector
consumed electricity only 1.1% less than in 2008. Business sector decreased 1.6%,
others decreased 2.3%, while residence sector increased 5.3%, and agricultural sector

increased 6.4% [4].

2.1.3 Electricity situation of Thailand in 2010

The total generating capacity in 2010 was 30,920 megawatts. The capacity
belonged to EGAT 14,998 megawatts, or 49%, purchased from IPP for 12,152
megawatts, or 39%, purchased from SPP 2,182 megawatts, or 7%, imported from Lao
and exchanged with Malaysia 1,588 megawatts, or 5% [5].

Generating capacity in 2010 increased from preceding year. Throughout
the year 2010, electricity 163,668 gigawatts per hour were generated, increasing from
the same period of the last year 10.3%. In December 2010, electricity 12,832
gigawatts per hour were generated, increasing from the same month of the last year
4.9%. Due to high economic growth in 2010 and long hot weather, particularly in
March to mid May, electricity need was much higher than the preceding year [5].

The amount of electricity consumption in 2010 was 148,709 gigawatts per
hour. Electricity consumption of each sector increased from the same period of preceding
year in all consumer categories. Especially, the main sectors that consume electricity
highly included industrial sector, which consumed 44% of all electricity consumers,
increased 11.0%. Business sector and residence sectors, which consumed less electricity,
increased their consumption at 10.3% and 9.8% respectively [5].

- Electricity consumption of Metropolitan zone increased in the same period
of preceding year 8.0%, at 45,061 gigawatts per hour. Particularly, the investment in
industrial and business sectors increased 7.5% comparing to the same period of preceding

year. Consumption in residence sector increased 9.6%.
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- Electricity consumption of regional zone increased in the same period of
preceding year 11.7%, at 100,734 gigawatts per hour due to Thailand’s economic
inflation. Especially in industrial and business sectors, their growth rate increased 12.3%
comparing to the same period of preceding year. Electricity consumption of residence

sector increased 9.9% and agricultural sector’s electricity consumption increased 6.1% .

Table 2.1 Electricity consumption in 2008-2010
Unit : gigawatt per hour

Changing rate (%)
Type 2008 2009 2010
2008 2009 2010
Metropolitan 42,236 | 41,733 | 44,551 0.5 1.2 8.0
Regional 89,303 | 89,973 | 100,234 1.7 0.7 11.7
EGAT’s direct customer | 2,873 2,783 2914 6.0 32 0.7
Total 134,412 | 134,489 | 148,709 1.4 0.1 10.3

Source : Report of energy situation in 2008-2010, Office of Energy Policy and Planning, Ministry of Energy

Table 2.2 Electricity consumption in each sector in 2008-2010

Changing rate (%)
Type 2551 2552 2553

2551 2552 2553
Residence 28,690 | 30,211 33,214 2.5 5.0 9.8
Business 33,206 | 32,674 | 35,980 1.1 1.6 10.3
Industry 60,266 | 59,603 65,957 1.4 1.1 11.0
Agriculture 282 300 335 5.0 6.0 6.1
Others 12,493 12,206 10,309 4.0 24 11.0
Total 134,937 | 134,993 | 145,795 1.8 0.0 10.3

Source : Report of energy in 2008-2010, Office of Energy Policy and Planning, Ministry of Energy
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2.1.4 Situation of electric energy of Thailand in 2011

From the estimation of Thailand’s economy by Office of National
Economic and Social Development Board (NESDB), it was expected that Thailand’s
economy would expand 3.5-4.5% in 2011. It was also expected that fuel cost would be
80-90 US dollars per barrel. Therefore, the Office of Energy Policy and Planning
estimated the need for energy of the country under such assumption. Energy situation
in 2011 can be summarized as follows [5].

The need for commercial energy was expected to be at 1,860 thousand
barrels or equivalent to oil per day, increased 4.2% from 2010. The need for fuel
increased 2.2%, natural gas increased 5.1%, lignite/coal increased 2.6%, and imported

water/electricity energy increased 32.7% [5].

2.2 Background of Electricity Generating Authority of Thailand

Thai electricity business was first proposed by Chao Muen Waiyaworanat
in the reign of the Fifth King of Chakri Dynasty. Later, Thailand started using 1
national economic and social development plan (1961-1966). Then Lignite Authority,
Yanhee Electricity Authority, and Northeastern Electricity Authority were set up to

conducted electricity business [6].

2.2.1 Establishment of Electricity Generating Authority of Thailand

On 1 May 1969, the government combined the 3 state enterprises
responsible for electricity provision, Lignite Authority, Yanhee Electricity Authority,
and Northeastern Electricity Authority into a single enterprise called Electricity
Generating Authority of Thailand (EGAT) [6].

2.2.2 Transition from Electricity Generating Authority of Thailand to
EGAT Company Limited (public) and back again to Electricity Generating
Authority of Thailand

Electricity Generating Authority of Thailand (EGAT), previously state
enterprise, was transformed into EGAT Public Company Limited (public) (EGAT
PLC) by registering at the Department of Business Development, Ministry of
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Commerce, as a corporation under public company law, registration number
010757480045, dated on 24 June 2005

After that, EGAT Public Company Limited was tranformed back once
again as Electricity Generating Authority of Thailand in accordance with the Act of
Supreme Court Establishment and Administrative Litigation 1999, section 72. The
declaration of the Office of Administrative Court on subject, “Supreme Court
ultimately sentenced to revoke the law in accordance with section 72 of the ACT of
Supreme Court Establishment in the Royal Gazette, volume 123, section 22, page 22,
dated on 29 March 2006 [8]. Therefore, EGAT Public Company Limited was switched
back as Electricity Generating Authority of Thailand completely according to thecourt
order since 29 March 2549 thenceforth.

2.2.3 Mission and responsibility

EGAT is responsible in providing electricity for the people. It produces
and supplies electricity energy to Metropolitan Electricity Authority, Regional
Electricity Authority, and other electricity consumers as determined by the law as well
as neighboring countries. It conducts affairs related to electric energy and other affairs
that support EGAT’s business. Its main policy is to provide sufficient electricity for
the need of people with stable electric system and reliable at appropriate cost.

In addition, EGAT also manages business and plans for production
corresponding to energy development plan of the 7" National Economic and Social
Development Plan, which specifies reconstruction of organization and management of

relevant energy state enterprises to become more commercial.

2.2.4 Generating capacity
EGAT has generating capacity 15,020.96 megawatts or 50.2% of the total
national generating capacity, which is 29,891.65 megawatts. The rest is purchased

from private power plants and neighboring countries, totally 14,870.690 megawatts or

49.75%. This includes major domestic private electricity producers (IPP) 12,151.59
megawatts, minor private electricity producers (SPP) 2,079.10 megawatts and
neighboring electricity producers, in Laos and Malaysia, totally 640 megawatts

(information on 31 December 2008).
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There were three thermal power plants under construction, including South
Bangkok power plant, Group 3 and Bangpakong power plant, Group 5. Their
operation was being tested. They were scheduled to distribute electricity commercially
(COD) in 2009 while Northern Metropolitan, Group 1, was under construction. It was
schedule to complete within 2011. All three power plants use natural gas as fuel.

Moreover, it aims to include from 81.7 megawatts renewable energy
sources, consisting of solar energy 1 megawatt, wind energy 2 megawatts, and small
hydro power energy 78.7 megawatts. At the same time, it tries to find alternative fuel
by studying for feasibility and explaining people about coal and nuclear for future

electricity production.

2.3 Offering electricity charge subsidy to staffs in Electricity
Generating Authority of Thailand
Electricity charge subsidy means fringe benefit been given to EGAT

employees. Electric unit received by each staff is calculated by comparing with

electricity cost Metropolitan Electricity Authority collects from resident clients.
Regarding to this, Electricity Generating Authority of Thailand determined

electricity charge subsidy according to the regulation specified by Ministry of Finance

on 8 December 2535 . The detail can be concluded as follows [9].

2.3.1 Practitioners (staffs and employees that have been working for 3
year and over) are able to receive electricity charge subsidy according to electric unit
rate received by practitioners monthly. EGAT calculates the payment according to the
current electricity rate Metropolitan Electricity Authority collects from resident
clients. Regarding to this, practitioners must started working before 1 October 1994 in
order to receive electricity charge subsidy. It will be in line with adjusted salary.
Offered electric unit starts from 190 but not exceed 2,269 units. Calculation method is
as follows.

2.3.1.1 Calculation for4% of salary.

2.3.1.2 Using the result (number 2.3.1.1) to obtain electric unit
using the price of the Metropolitan Electricity Authority charged the regular costumers
in 1972.
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2.3.1.3 Calculate the result (number 2.3.1.2) to find the amount
according to electricity rate Metropolitan Electricity Authority collected from resident
clients.

2.3.1.4 Calculate electricity charge (number 2.3.1.3) to find
electricity unit using electricity rate Metropolitan Electricity Authority collected from
resident clients.

2.3.1.5 Calculate electricity unit (number 2.3.1.4) to find
current electricity charge Metropolitan Electricity Authority collected from resident
clients. At present, use the rate on 1 January 1997 plus or minus automatic electricity
charge adjustment factor (AFT value) plus VAT 7%.

2.3.2 Practitioners that started working on 1 October 1994 will not receive

electricity charge subsidy.

2.4 Policies and projects about electricity saving in households

Energy policy of the government and Ministry of Energy emphasizes on energy
conservation and saving in household, industry, service, and transportation sectors. It campaigns
for self-discipline and conscious mind in energy saving and supports effective use of energy.

Therefore, to respond to the energy policy of the Government, EGAT
established Demand Side Management (DSM) in 1993 focusing on the campaign, and
supported economical and maximized an effective use of energy. This is to reduce the
country’s spending on energy. It also helps relieve global warming issue. At the
present, EGAT issued electricity management plan 2010-2015. The main mission of
electricity management is to encourage public and electricity consumers to use
electricity economically and effectively. It promoted the production, distribution, and
selection of high efficient electric appliances in order to give result in energy saving
and cost reduction for the consumers. The criterion for selecting electric appliance has
been suggested and the project for supporting energy saving in households has been

made as follows [10].
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2.4.1 The criterion for selecting electric appliance

2.4.1.1 Cost-of-use: Normal cost-of-use of electric appliance
means electricity cost for such electric appliance. That means how much electricity is
consumed. Usually, electric appliances are specified for the electric power
consumption. Therefore, we must know watt of electric appliance, approximate
electricity price per unit (Kilowatt-hour). Then we can assume that high watt electric
appliance increases electricity cost.

2.4.1.2 Safety and trustworthiness: Electricity could be
harmful if used improperly. Therefore, one should buy electric appliance that is well-
designed and reliable. When selecting, the buyer should consult the person who knows
the appliance.

2.4.1.3 Price: The price of electric appliance must be carefully
considered. Buying cheap one does not mean saving because its quality might be low.
The buyer would better consult with knowledgeable person and might also observe
easily that if the quality is the same,and should buy a cheaper one.

2.4.1.4 Installation and maintenance costs: When buying
electric appliance, the buyer must consider on installation and maintenance costs. If
you have to rewire, knock down the wall, or modify their house, the installation cost
will be very expensive or might be more expensive than the price of the machine.
Importantly, the buyer should asked experienced person about the cost of repair, spare
part, maintenance and maintenance procedure. Then choose the one with cheap repair

cost, spare parts are available, and easy to maintain.

2.4.2 The project of electricity saving in households of Electricity
Generating Authority of Thailand
2.4.2.1 Unplug for the country project
EGAT conducts unplug for the country project to campaign for
proper use of electricity since it was found that most consumers did not receive much
benefits of electricity as expected. The wasteful use can be separated into 2 main types

consisting of:
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2.4.2.1.1 Wasteful use of electricity for readiness
of use: All kinds of electric appliances currently consume direct current. If turned on-
off using remote controller or left plugged, electricity will be consumed wastefully.

2.4.2.1.2 Inefficient or useless use of electricity:
The main cause is the lack of understanding and attention on the usability, thus
wasting intentionally even if it is high performance power saving electric appliance,
especially when left plugged in the office.

Wasteful use of electricity in 2 types causes the numerous
losses of natural resources needed for electricity generation. Therefore, all people can
contribute to the country by “unplug for the country” by unplugging every time and do
not use it. By doing this, a lot of wasted resources will remain for the next generations
in the future.

2.4.2.2 No. 5 electricity saving label project
This project started on 20 September 1993 under the name,
“Together Conservation Project”. After that, “No. 5 Electricity Saving Label Project”
has been being introduced. Currently, there are 13 categories of products with No. 5
electricity saving label, namely refrigerator, air-conditioner, fluorescence lamp, iron-
core ballast, electronic ballast, fan, cooker, lamp for T8 light bulb, new slim light bulb
(T5), all-round swinging fan, lamp for T5 light bulb, electric thermos, and ventilators.
No. 5 electricity saving label project aims to encourage useful
and effective use of electricity. The project objectives are as follows.
2.4.2.2.1 Campaign for production and import of
high efficient electric appliance with appropriate price
2.4.2.2.2 Motivate and create attitude of electricity
saving for the people by teaching and giving correct understanding about proper and
effective use of electricity.
2.4.2.2.3 Suggest the choices for the consumers in
making decision on selecting high efficient product.
2.4.2.2.4 Support and find electricity saving
technology as well as managing electricity consumption in order to utilize electricity

for maximum benefit of the consumers and the country.
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To make “No. 5 Electricity Saving Project” successful in
reducing national energy consumption and environmental impact, it is necessary that
serious cooperation from all sides must be given. Therefore, EGAT applied project
proceeding guideline that focusing on motivation by creating awareness and correct
understanding about effective use of energy for all Thai people. The target groups are
categorized according to groups of electricity consumers, as household, business, and
industry.

2.4.2.3 Clean air-conditioner for the country project

EGAT conducted clean air-conditioner for the country project
since 2003 to alert people in maintaining air-conditioner to maximize its performance.
It not only helps reducing the user’s electricity charge for 10% comparing to normal
condition but also prolong air-conditioner’s usable life and good for people’s health.

Throughout the operation period, EGAT was well cooperated
by Office of Vocational Education Commission (VEC), Ministry of Education,
Department of Health, Ministry of Public Health, Green Shop, and Power Buy store. It
resulted in cleaning number of air-conditioners leading to country’s fuel cost saving.

2.4.2.4 The project supporting the use of new No. 5 fluorescence
blub (T5-28 watts)

In 2007, EGAT began the project of fluorescence bulb with No.
5 electricity saving label (new slim light bulb) in order to improve the performance of
slim light bulb to save more energy. When replaced the old slim 36 watts light bulb with
28 watts No. 5 slim light bulb, it could save 30% more than the old type while
providing the same light intensity while use the life is up to 20,000 hours.

The objective of the network is to decrease 2,000 megawatt
power plant construction, decrease electricity consumption 9,000 units per year,thus
save electricity cost 25,000 million Baht per year, reduce cost fuel import 15,000 million

Baht per year, and reduce carbon dioxide emission up to 4,600 million tons per year.
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2.5 Concept and theory of participation

2.5.1 Definition of participation

People’s participation 1is crucial composition necessary for the
development of locality, community, organization and the country. Participation is a
process that encourages people to collectively think and make decision about activities
related to their lives. Therefore, many academicians have defined the concept of
people’s participation differently as follows.

Alas tai T.White (cited in Niphon Jandarak, 1993) defined the term of
participation consisted of 3 dimensions. The first dimension is participation in making
decision of what to do and how to do. The second dimension is participation by
dedicating for development and practice as decided. The third dimension is
participation in sharing benefits obtained from the operation. Moreover, White added
that the main point of the fourth dimension is participation in evaluation [11].

Niran Jongwuthiwet, 1984 stated that people’s participation mean mental
and emotional involvement of certain person in group situation. Such involvement
contributes to achievement of such group. It also causes the feeling of group
responsibility [12].

Sujin Daoweerakul, 1984 defined participation as the process that people
willingly participate in the determination for their changes. People are allowed to
make decision for them and proceed to reach the desired objective. Regarding to this,
their concept idea must not be determined by outsiders [13].

From the meaning of participation mentioned above, it can be concluded
that people’s participation is the matter related to mental and emotional condition of
the people in making decision to participate in something they are involved in term of
making decision, practicing, receiving benefits, and evaluating. This is to achieve the
objective as expected.

Similarly, people’s participation in electricity saving in household is
necessary and crucial that people must realize to participate in electricity saving within
their own households. They can start from planning for electricity consumption in

their homes, use electricity usefully and economically, receive benefits from electricity
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saving due to lower electricity charge as well as follow up in the evaluation of

electricity saving within their houses.

2.5.2 Characteristic and procedure of participation

World Health Organization (cited in Niphaporn Junthiraphong, 2000)
proposed the model of participation regarded as the actual or complete model. It must
consist of 4 procedures [14].

1) Planning: People must participate in problem analysis, ranking priority,
set the goal, determine resource utilization, determine evaluation method, and
importantly, making decision on their own.

2) Activity: People must participate in management and utilization of
resources. They must be responsible for allocation, financial control and service.

3) Utilization: The people must be able to apply activity usefully. This
elevates the level of self-dependence and social control.

4) Receiving benefits: The people must receive benefits from the
community equally. This might be personal, social, or tangible benefits.

Krueaphan Baitrakul, n.d categorized people’s participation as follows [15].

1. Participation in planning 1is participation in problem analysis,
determination of priority, targeting, establishing the procedure, following up, and
making decision.

2. Participation in implementation consists of resource support and
collaboration.

3. Participation in utilization is utilizing the activity. This elevates the
level of self-dependence and social control.

4. Participation in benefit Sharing is distributing benefits from the
development fairly.

5. Participation in evaluation allows people in the community to be aware

of problems and obstacles in order to find solution collectively.

2.5.3 Participation characteristic

World Health Organization, 1981 proposed participation model in 3 forms [16].
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1) Content form means people participate in development by making
decision and determining action plan, receiving benefits, and evaluation.

2) The form by relationship or organization formation means people
participate in the above content with mutual relationship form in and outside the
community. It might be voluntary, inductive, or compulsive participation. The above
relationship might have representative for participation.

3) The form by activity means people participate in certain content and
relationship form. People can attend activity in competitive, non-competitive or inert form.

Pornsak Patcharapotjanakorn,1987 classified people’s participation into 3
forms [17].

1. Direct participation means participating in development activities
directly and personally in many ways, for example, being project committee,
suggesting opinion, giving hand, cooperating in project proceeding.

2. Indirect participation means participating through people’s representative
organization, for example, giving opinion of suggestion through alderman.

3. Participation by giving opportunity means participating through

institutes that allow people to participate all the time.

2.5.4 Factors of participation

World Health Organization cited in Nipaporn Junthiraphong, 2000 stated
that people’s participation is caused by 3 basic factors [14].

1) Motivation factor is caused by foreseen benefit or persuasion using
incentive.

2) Structural factor of participation channel opens the opportunity for the
community in the form of social position. This should have clear duration so that
participants can collectively determine their condition practically.

3) Facilitating factor for participation activity promotion allows
participants to determine their activities on their own.

Bernard cited in Niphon Jandarak, 1993 mentioned about cultural factor of
the people that is related to participation, namely personal factors [11].

1. Age

2. Sex
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Social status
Career
Education Level

Surroundings

L

Time-length in those surroundings
8. Other factors, such as number of family member, family characteristic,
value, and attitude,etc.
Cohen and Uphoff cited in Kiettisak Charoenkongdharma., 2003
mentioned about many factors related to participation [18].
1. Age and sex
. Status in family
. Education level

. Social status, for example, religion, caste, and birthplace

2

3

4

5. Occupation
6. Income and asset

7. Period of living in locality and period attending in the project

8. Possessed land and working status

Chukiet Phailee,1993 mentioned about 3 factors that affect on
participation, namely personal factor, social and economic factor, and communication
factor [19].

Somkuan Suraphonphisit, 1999 mentioned about 3 factors of participation
concept, including personal factor, namely gender and age. The second factor includes
social and economic factor, namely education of mass communication and personal
communication [20].

Kanchana Kaewthep and Kanoksak Kaewthep,1987 stated that people’s
participation factor depends on [21]:

1. Self-confidence allows one to help oneself and the others. One must
show his potential in order to participate the development.

2. Economic structures with economic condition is primary requirement

that keeps poor people away from participation.
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3. Family with understanding in participation will affect to participation
and control from the lower level. It affects to people’s continuous participation, which
is social power, namely social, cultural and religious measures.

4. Allow villagers to make decision on activities helps create self-
confidence among villagers.

5. Cooperative decision is not the principle of tangible speculation for
maximum profits. Instead, participation is based on other value. Tangible profit is the
consequence.

About participation in electricity saving in household, beside from personal
factors, such as gender, age, education, and income that influence on participation,
other factors might involve, including number of family members, status in the family,
and other economic factors, such as fringe benefit given by the institute or the

government.

2.5.5 Participation indicator

Kasperson and Breitbandm cited in Nipaporn Juntiraphong, 2000 proposed
the measurement to classify the level of participation and non-participation. It can be
concluded in 3 types as follows [14].

1. The action made by the individual, not by the group, might result in
incorrect analysis result because individual participation expresses the value,
perception, and behavior of each person. In other words, the action considered as
participation must give result of individual’s action directly.

2. Intensity of action is expressed by frequent collaboration, long duration
of activity, connection, and motivation in the action.

3. Quality of participation can be observed from the result and the impact
of initial action, for example, responsibility, decision, opening for capability and

opinions, and docking evaluation.

2.5.6 Participation level
Department of National Parks, Wildlife and Plant cited in Wannapha
Chumklin, 2003 mentioned about 5 participation levels as follows [22].

1. Participation in learning and receiving news
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2. Participation in thinking and making decision

3. Participation in proceeding

4. Participation in sharing and using benefits

5. Participation in evaluation

Office of Bureaucracy Development Commission (2003) mentioned about
5 participation levels in bureaucratic administration as follows [23].

Level 1: Giving information to the people about government institutes’
activities is the level that is rarely involved by people. It is the right of people to
receive news about government sector. Government sector is responsible in presenting
accurate and modern information accessible by people. This type of participation
includes publication, sightseeing, open house activity, and website.

Level 2: Allowing people to participate in providing true information,
feeling, and opinions for making decision. Therefore, people play the role as
informants. Decision responsibility belongs to government sector. This type of
participation includes opinion survey and public meeting.

Level 3: Open the opportunity for people to participate throughout
decision process or involve in policy determination process, project planning, and the
operation. Government institutes are responsible for providing facilities, accepting
suggestions, and making decisions with the people. Participation at this level is usually
conducted in operational meeting form.

Level 4: Open the opportunity for people to highly participate. People and
the government will work together in decision-making process, for example, the joint
committee between government and private sectors and public consultant.

Level 5: This level offers maximum role for the people because people
make decision. The government will proceed according to such decision. This
maximum people’s participation in participation emphasize that people operate the
mission and the government only support. The form of participation at this level
includes referendum and solution by community process.

From the above, participation can be concluded as involvement of the
people from the level of suggesting opinion, collective planning, cooperative practice,
and finally the level of taking possession to investigate and evaluate. Participation of

electricity saving in households can be divided into 4 levels as follows.
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1. Level of expressing opinion or planning for electricity consumption of
their own households.

2. Level of making decision in buying electric appliance economically.

3. Level of collective practice, this means using electricity in households
economically and worthily.

4. Level of following up and evaluation means participation in checking
electric appliances in households as well as evaluating electricity saving in
households.

2.6 Researches about electricity saving

Jullada Huadcharoen, 1993 studied on factors that affect to electricity
saving behavior in households of housewives in Bangkok. She found that different
number of family members resulted in different electricity saving behavior in
households at significance level of 0.05. Different information acknowledgement,
attitude, and knowledge about electricity saving resulted in different electricity saving
behavior in households at signification level of 0.001 [24].

Aranya Raksitanon,1995 studied on electricity saving behavior in
households of people in the Nonthaburi city. She found that people with different age
and average income would have different electricity saving behavior at significance
level of 0.05. Electricity saving behavior was not related to education, occupation,
average monthly electricity charge, number of members in the house, number of
electric appliances in the house, information acknowledgement, and knowledge about
electricity saving [25].

Kanokrat Phromthanasak, 1996 studied about -electricity saving in
households of teachers in Rajamangala Institute of Technology in Bangkok. She found
that gender, age, status, income, electricity charge, and number of family members
were related to electricity saving in households at significance level of 0.05. Education
was not related to electricity saving in households at significance level of 0.05 [7].

Jantrust Saengthong, 1996 studied on opinions about conserving electricity
used in daily life of employees in private organizations. She found that opinions about

conserving electricity depend on education, monthly income, residence condition,
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mass media, namely television, radio, newspaper, and personal media at significance
level of 0.05 [27].

Tipwan Kwansrisuk, 1997 studied on acceptance of power saving electric
appliances in households of people in Bangkok: case study of power saving electric
appliances in electricity saving campaign, Electricity Generating Authority of
Thailand. She found that awareness of power saving electric appliances in electricity
saving campaign, attitude on electricity saving, and acknowledgement of power saving
electric appliance properties in electricity saving campaign affected to the acceptance
of power saving electric appliances in households at significance level of 0.001.
Gender, age and knowledge about power saving electric appliance in electricity saving
campaign affected to the acceptance of power saving electric appliances in households
at significance level of 0.05. Education, average number of electric appliances in
households, and average monthly electricity charge did not affect to the acceptance of
power saving electric appliances in households [28].

Thitaree Thomya, 1998 studied on satisfaction in complying electricity saving
policy in government sector of personnel in academic institutes, case study of Lampang
Technical College. She found that most personnel were satisfied with compliance in
electricity saving policy in government sector at moderate level. Personnel worked in
different departments were satisfied with the compliance in electricity saving policy
differently. The frequency of receiving news about electricity saving was positively related
to satisfaction in compliance in electricity saving policy [29].

Wannaporn Limprasertkul, 2001 studied on factors that affect to acceptance
and choosing power saving electric appliances in households of teachers in colleges under
Department of Vocational Education, Saraburi. She found that most samples were males,
aged between 21-30 years, graduated bachelor’s degree. The most power saving electric
appliances were fluorescence bulbs. Information acknowledgement was at moderate level.
Awareness of electricity situation was at high level. Knowledge about electric appliance
was at high level. The attitude was at moderate level. Therefore, number of electric
appliances and attitude were factors that affect to acceptance and selecting power saving
electricity appliances in households [30].

Wasinee Wongsampanchai, 2001 researched on electricity saving behavior

of bachelor’s degree students lived in dormitories of government universities. From
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the study, she found that most students had electricity saving behavior at moderate
level. Students’ electricity saving behavior was related to gender, acknowledgement of
dormitory’s electricity saving policy, and dormitory’s knowledge about electricity
saving at significance level of 0.05 [31].

Pranee Saengpetch, 2006 studied on electricity saving behavior of staffs in
Electricity Generating Authority of Thailand. She found that electricity saving
behavior of staffs in Electricity Generating Authority of Thailand was at moderate
level. Knowledge about electricity saving was at high level. Knowledge about
electricity saving was related to electricity saving behavior of staffs in Electricity
Generating Authority of Thailand at significance level of 0.05 [32].

Woranee Khamnuan, 2008 studied on factors that affect on participation in
electricity saving of personnel in Department of Disaster Prevention and Mitigation.
She found that personnel in Department of Disaster Prevention and Mitigation had
participation and the need for participation at moderate level. The suggestion derived
from the study was that the institute should allow its personnel to participate more and

increase public relations [33].

2.6.1 Researches related to study factors

2.6.1.1 Gender

Nisakorn Winitnaiyaphak, 1987 studied on factors that affect to
participation of agriculturists in the activities of agricultural cooperative. She found
that the samples were 135 males and 65 females or 67.50% and 32.50% respectively.
The research showed that gender was related to participation of agriculturists in the
activities of agricultural cooperative. That means men had more participation than
women at significance level of 0.05 [34].

Wasinee Wongsampanchai, 2001 studied on electricity saving
behavior of bachelor’s degree students lived in dormitories of government universities. She
found that electricity saving behavior depended on gender at significance level of 0.05 [31].

2.6.1.2 Age

Tippawan Kwansrisuk, 1997 studied on acceptance in using
power saving electric appliances in households of people in Bangkok, case study of

power saving electric appliances in electricity saving campaign, Electricity Generating
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Authority of Thailand. The research showed that different age resulted in different
acceptance of using power saving electric appliances in households at significance
level of 0.05 [28].

2.6.1.3 Education

Kritsanaphong Phutrakul, 2001 studied on knowledge and
behavior of polices in Crime Suppression Department in electricity saving. He found
that electricity saving behavior depended on education of the samples at significance
level of 0.05 [35].

2.6.1.4 Position

Sureerat Phuwattanasin, 1996 studied on the case of
participation of public health officers in conserving natural resources, case study of
Samut Songkhram. She found that public health officers in different positions

participated in natural resource conservation differently [36].

2.6.1.5 Number of family members

Jirasek Tremetsunthon, 2007 studied on factors related to
behavioral intention in electricity saving of bachelor’s degree students in universities
that participated energy saving campaign. The result showed that number of family
members was related to 3 aspects of behavioral intention in electricity saving,
including personal electricity utilization, electricity saving in family, and electricity
saving for the public at significance level of 0.01 [37].

2.6.1.6 Income

Waraporn Suntharaphiphat,1990 studied on economic and
social factors of the people that affect to forest resource conservation in Khun Kham
village, Dong Moon subdistrict, Nhong Krungsri district, Kalasin. She found that
household income was not related the invasion of forest resource [39].

Walailak Horathan,1992 studied on people’s opinions on
marine garbage collection service. The study compared between Bangkok Noi canal
area, Bangkok Noi area, and Klong Shuck Phra canal in Taling Chan area, Bangkok. It
was found that monthly income was positively related to the opinions on marine

garbage collection service at significance level of 0.001 [40].
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2.6.1.7 Electricity charge

Weera Rawongsakul, 1997 studied on knowledge and behavior
of electricity saving in people’s residence in Lampang municipal area. He found that
people with different average electricity charge had indifferent electricity saving
behavior [41].

Phatcharee Phanuwet, 1999 studied on knowledge and behavior
of electricity saving in residence of students in Suan Dusit Rajabhat University,
additional class. The result showed that students in additional class with different
average monthly electricity charge had indifferent knowledge and behavior about
electricity saving in residence [42].

2.6.1.8 Receiving information

Julada Chaihuadcharoen, 1993 studied on factors that affect to
behavior of electricity saving in household of housewives in Bangkok. She found that
housewives who received different information had different behavior of electricity
saving in household at significance level of 0.001 [25].

2.6.1.9 Understanding of electricity saving

Chithathai Phatthiyanon, 1999 studied on knowledge, attitude,
and practice of personnel in Na Salaya University regarding to electricity saving. She
concluded that knowledge about electricity saving was not related to gender and age
but it was related to education, position, and receiving information about electricity
saving practice [43].

Chatkamol Srithanyarat,1999 studied on factors that affect to
behavior of electricity saving in daily life of female students in Lampang Kalayanee
school. She found that knowledge about electricity saving of female students in
Lampang Kalayanee school was related to behavior of electricity saving in daily life at
significance level of 0.01 [44].

2.6.1.10 Electricity saving behavior

Aranya Raksitanon, 1995 studied on electricity saving behavior
in people’s residence. She found that electricity saving behavior was not related to
receiving information about electricity saving at significance level of 0.05 [26].

Wasinee Wongsampanchai, 2001 studied on electricity saving

behavior of bachelor’s degree students lived in dormitories of government universities.
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She found that most students had electricity saving behavior at moderate level.
Electricity saving behavior was related to gender and awareness of dormitory’s

electricity saving policy at significance level of 0.05 [31].
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CHAPTER 111
RESEARCH METHODOLOGY

The comparison study of participation in electricity saving in households
of employees in EGAT with and without electricity charge subsidy is survey research.

Questionnaire was applied for data collection.

3.1 Population and sample group

3.1.1 Population
Total population in this research consisted of 10,991 employees of EGAT
of the Central Head Office (from Human Resource Department on 20 March 2010).

3.1.2 Sample group

A. The samples were selected among employees of EGAT, 8,938 persons
receive electricity charge subsidy and 2,053 persons do not receive subsidy. Therefore,
the total amount of employees is 10,991 persons. This will be calculated by using
Yamane’s formula (Yamane, 1973) was used in calculation of the sample group 5

percent or 0.05.

__ N
1+ N(e)?
When n = size of the sample group
N = size of the population or target group

deviation (0.05)

o
I
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Thus, the sample member for total population is

10991

1+ (10991)(0.05)*

385 persons

B. Find the sample size of each level since there are many levels of
employees stationed at the central office of EGAT dispersed in 8 working lines. To
randomize for the samples scattered in all levels, stratified random sampling was used

to find the sample groups of each level as follows.

n,=—xn,
Where n, = Sample size
N, = Number of employees in each level
N = Number of the total employees
n, = Number of the total samples

Group 1: Sample size of Employees in EGAT with electricity

charge subsidy
n, = A x 385
10991
N, =313 employees
Group 2: Employees in EGAT without electricity charge
subsidy
n, = 2053 x 385
10991

N, =72 employees
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C. Sampling

From all the employees, 10,991 persons, 385 employees were sampled
randomly. The number of employees in EGAT with electricity charge subsidy was 313
persons and the number of employees in EGAT without electricity charge subsidy was
72 persons. The sampling was conducted by using systematic random sampling
method.

- The scope of sample group was created by alphabetically sorting
employees’ names and levels from 2 to 12, totally 11 levels in each sample group.
Then the name list of all population in this study was derived.

- Find random intervals as follows.

I=—
n

When

p—
Il

Random intervals
N = Number of population

n = Number of sample groups

Therefore, the random interval of samples with electricity
charge subsidy is as follows:

[ 8938
313

I= 28

And, the random interval of samples without electricity charge
subsidy is as follows:

[ 2053
72
=28

- Randomize for the Random Start by drawing (R) population
name list classified by level group, which has been sorted.

- When the first samples with and without was found (126™
of Employees with subsidy and 13" of Employees without subsidy),the next place is
R+ 28(2-1),R+28(3-1),..., R+28(n-1). This counts individually in each level of each
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group from the start, R, to the 28" place, which is far from the start name list for 28
places until all calculated samples, 313 of samples with subsidy and 72 of samples

without subsidy (total 385 persons), are selected.

3.2 Research tool

The comparison study of participation in electricity saving in households
of employees in EGAT with and without electricity charge subsidy applies the
questionnaire created from reviewing related researches and documents. It consists of
7 parts as follows.

Part 1: Personal factor survey includes 8 open-ended and close-ended
questions regarding to gender age, level, position, family member, receiving and not
receiving electricity charge subsidy.

Part 2: Economic factor survey includes 4 close-ended questions
regarding to total family income, electricity charge, and person responsible for
electricity charge.

Part 3: Questionnaire about encouraging factors, including 20 checklist
questions about electricity saving in households. The scoring criterion is as follows.

Score 1 point for correct answer

Score 0 point for wrong answer

Use scoring criterion and sort score group as follows.

75 percent or above (15-20 points) means high knowledge.
50-75 percent (10-14 points) means moderate knowledge.
Less than 50 percent (0-9 points) means low knowledge.

Part 4: Questionnaire about encouraging factors, including 20 checklist
questions about behavior of electricity saving in households. Scoring criterion is as
follows.

Score 2 points for “frequently” answer
Score 1 point for “sometimes” answer

Score 0 point for “never” answer
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Use scoring criterion and sort score group as follows.

75 percent or above (30-40 points) means high electricity
saving behavior.

50-75 percent (20-29 points) means moderate -electricity
saving behavior.

Lower than 50 percent (0-19) means low electricity saving
behavior.

Part 5: Questionnaire about participation in electricity saving in

households of employees in EGAT. It is 5-choices question, namely highest, high,

moderate, low, and least. Scoring criterion is as follows.

Highest participation 5 points
High participation 4 points
Moderate participation 3 points
Low participation 2 points
Lowest participation 1 point

Calculate the average score. The researcher has applied

absolute criteria to interpret the meaning as follows.

1.00 — 2.33 points =  Low operation
2.34 — 3.67 points = Moderate operation
3.68 — 5.00 points = High operation

Part 6: Questionnaire about problems and obstacles in electricity saving
in households of employees in EGAT. It is 5-choices question, namely highest, high,

moderate, low, and lowest. Scoring criterion is as follows.

Highest problems and obstacles 5 points
High problem and obstacles 4  points
Moderate problem and obstacles 3 points
Low problem and obstacles 2 points
Lowest problem and obstacles 1 point

Calculate the average score. The researcher has applied absolute
criteria to interpret the meaning as follows.

1.00 — 2.33 points

Low operation

2.34-3.67 points = Moderate operation
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3.68 —5.00 points = High operation
Part 7: Open-ended questionnaire about suggestion for electricity saving

in households of employees in EGAT.

3.3 The detail of research procedures

3.3.1 Primary data collection: The researcher used the questionnaire with
sample group, staff in EGAT stationed at the central office. The number of staff with
electricity charge subsidy was 8,938 persons and the employees without electricity
charge subsidy was 2,053 persons. The questionnaire inquired about knowledge and
behavior in electricity saving in households and participation level of electricity saving
in households. The researcher distributed and collected the questionnaires personally.

3.3.2 Secondary data collection: Study from the documents about the
meaning of electricity charge subsidy, regulations for offering electricity charge
subsidy, number of employees in EGAT with and without electricity charge subsidy,
as well as relevant researches from sources to support knowledge, behavior, and
guideline in electricity saving in households.

3.3.3 Data verification: Verify the information obtained from the
questionnaire for completeness. Enter the data obtained from the questionnaire into the

software, Microsoft Excel 2007 and SPSS Version12.

3.4 Statistics applied in this research

3.4.1 Personal factors include gender, age, level, position, family
members, receiving and not receiving electricity charge subsidy. The statistic used for
analysis was percentage.

3.4.2 Economic factors include family income and electricity charge. The

statistic used for analysis was percentage.
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3.4.3 Encouraging factors include knowledge about electricity saving in
household and behavior of electricity saving in household. The statistic used for
analysis was percentage.

3.4.4 For participation of employees in EGAT in electricity saving in
households, statistics used for analysis were percentage, mean (Y), mode, and standard
deviation (S.D.).

3.4.5 Analyze for difference of factors between personal factor and
encouraging factor that affect to participation level in electricity saving in households
of employees in EGAT by using one-way analysis of variance (ANOVA). For analysis
on factors with more than 2 groups, T-test and Chi-square were applied.

3.4.6 Analyze the problems and obstacles of participation in electricity
saving in households of employees in EGAT by using percentage.

3.4.7 Analyze suggestions for participation of electricity saving in

households of employees in EGAT by using descriptive approach.
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CHAPTER 1V
RESULTS AND DISCUSSION

In the comparison study of participation in electricity saving in households
of employees in EGAT with and without electricity charge subsidy, the information
was collected by using questionnaire among the samples, 313 employees in EGAT
with electricity charge subsidy and 72 employees without electricity charge subsidy.
The results were statistically analyzed such information. The result is presented

consecutively as follows.

4.1 Personal factor of the sample group
This study consists of 385 samples. The samples are divided into 2 groups,
namely 313 employees in EGAT with electricity charge and 72 employees without

electricity charge subsidy.

4.1.1 Samples with electricity charge subsidy

About family member, it was found that most samples with subsidy had
less than 5 family members, 71.2%, the next is 5-8 family members, 27.8 %, and more
than 8 family members, 1% respectively.

About status in family, it was found that most samples with subsidy were
head of the family, 57.2%, and family member, 42.8%.

About sex, it was found that most samples with electricity charge subsidy
were female, 52.4%, and male, 47.6%.

About age, the average age of samples with electricity charge subsidy was
50.27 years. Most of them were 51 years old and above, 56.5%. The next groups were
41-50 years, 35.5%, 31-40 years, 7.3%, and under 31, 0.6%.

About position, it was found that most samples with subsidy were

technicians, 24.9%. The next groups were expert, 19.8%, professional staff, 18.5%,
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engineer, 12.5%, accountant, 6.1%, computer technician, 5.4%, lawyer, 4.5%, skilled
technician, 3.8%, skilled worker, 1.6%, geologist, 1.3%, scientist, nurse, machinery
driver, driver, and messenger, 1% respectively.

About level, it was found that most samples with electricity charge subsidy
were in level 2-7, 62%, and level 8-12, 38%.

About educational level, it was found that most samples with subsidy
graduated bachelor’s degree, 50.5%. The next groups were high school/vocational
school, 18.8%, diploma/high vocational certificate, 16.9%, master degree, 10.5%,

secondary school, 2.2%, and primary school, 1% respectively.

4.1.2 The samples without electricity charge subsidy

About family member, it was found that most samples without subsidy had
less than 5 family members, 63.9%, the next is 5-8 family members, 31.9 %, and more
than 8 family members, 3% respectively.

About status in the family, it was found that most samples without subsidy
family members, 77.8%, and head of the family, 22.2%.

About sex, it was found that most samples without electricity charge
subsidy were female, 56.9%, and male, 43.1%.

About age, it was found that the average age of samples without electricity
charge subsidy was 34.91 years. Most of their ages were between 31-40 years, 38.9%.
The next groups were under 31 years, 36.1%, 41-50 years, 22.2%, and 51 years and
above, 2.8%.

About position, it was found that most samples without subsidy were
professional staff, 31.9%. The next groups were engineer, 19.4%, technician, 11.1%,
expert and scientist, 8.3%, computer technician, 5.6%, lawyer and messenger, 4.2%,
accountant and skilled technician, 2.8%, and geologist, 1.4%.

About level, it was found that most samples without electricity charge
subsidy were in level 2-7, 94.4%, and level 8-12, 5.6%.

About educational level, it was found that most samples without subsidy
graduated bachelor’s degree, 51.4%. The next groups were master degree, 19.4%,
diploma/high vocational certificate, 18.1%, and high school/vocational certificate,

11.1% respectively.
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4.2 Economic factor of the sample group

4.2.1 Samples with electricity charge subsidy

From the study on monthly income, it was found that most samples with
subsidy had the income 50001-80000 Baht, 41.9%. The next groups were 30001-50000
Baht, 28.3, over 80000 Baht, 23.3%, and 10001-30000 Baht, 6.4% respectively.

About family’s monthly income, it was found that most samples with
subsidy had the income over 100000 Baht, 36.7%. The next groups were 50001-80000
Baht, 25.6%, 80000-100000 Baht,23.6%, 30001-50000 Baht,12.5%, and under 30000

Baht, 1.6% respectively.

About monthly electricity charge, it was found that most samples with
subsidy had electricity charge 1001-3000 Baht, 56.5%. The next groups were 3001-
5000 Baht, 24%, over 5000 Baht, 11.5%, and under 1000 Baht, 8% respectively.

About person responsible for electricity charge in the family, it was found
that most samples with subsidy take responsibility, 79.9%, and other family members

take responsibility, 20.1% .

4.2.2 Samples without electricity charge subsidy

From the study on monthly income, it was found that most samples without
subsidy had the income 10001-30000 Baht, 65.3%. The next groups were 30001-50000
Baht, 18.1, under 10000, 8.3%, 50001-80000 Baht and over 80000 Baht 4.2%
respectively.

About family’s monthly income, it was found that most samples without
subsidy had the income 50001-80000 Baht, 36.1%. The next groups were 30001-50000
Baht, 23.6%, under 30000 Baht, 22.2%, over 100000 Baht, 15.3%, and 80000-100000
Baht, 2.8% respectively.

About monthly electricity charge, it was found that most samples without
subsidy had electricity charge 1001-3000 Baht, 51.4%. The next groups were under
1000 Baht, 25%, 3001-5000 Baht, 19.4%, and over 5000 Baht, 4.2% respectively.

About person responsible for electricity charge, it was found that most
samples without subsidy were relieved by other family members, 52.8%, and take

responsibility personally, 47.2%.
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4.3 Knowledge in electricity saving in household

4.3.1 The samples with electricity charge subsidy

From the study, it was found that the samples with subsidy had high
knowledge about electricity saving in household, 91.7%. The next groups had average
knowledge in electricity saving in household, 5.8%, and low knowledge in electricity

saving in household, 2.6% respectively as shown in Table 4.1.

Table 4.1 Knowledge level in electricity saving in households of the samples with

electricity charge subsidy

Knowledge level in electricity Samples with electricity charge subsidy

saving in household

Number Percent
High 287 91.7
Average 18 5.8
Low 8 2.6
Total 313 100

From the study, it was found that most samples with electricity charge
subsidy answered correctly about placing computer at well-ventilated area, 96.8%.
The next answers were melting the ice and checking the rubber at the edge of
refrigerator door regularly, 96.2%, do not place refrigerator near heat source and place
the refrigerator away from the wall at least 15 centimeters from its back and its side,
95.5%, do not place any material that blocks condensing unit installed outside the
room, 94.9%, do not place microwave oven next to other electric appliances, such as
television or radio, 94.6%. Most samples answered wrongly about choosing the two-
door refrigerator save more electricity than one-door refrigerator, 71.6%. The next
questions were using normal television saves more electricity than LCD television,
52.4%, using small hair dryer, 400-700 watt, save more electricity than big hair dryer,
1,000-1,500 watt, 27.2%, do not adjust television screen too bright to prolong its
useful life, 20.1%, adjust refrigerator temperature at 3-6°C and 15-18°C in the freezer,
20.1% respectively.
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4.3.2 Samples without electricity charge subsidy

From the study, it was found that most samples without subsidy had high
knowledge in electricity saving in household, 93.1%. The next groups had average
knowledge in electricity saving in household, 4.2%, and low knowledge in electricity

saving in household, 2.8% respectively as shown in Table 4.2.

Table 4.2 Knowledge level in electricity saving in households of the samples without

electricity charge subsidy

Knowledge level in electricity Samples without electricity charge subsidy

saving in household

Number Percent
High 67 93.1
Average 3 4.2
Low 2 2.8
Total 72 100

From the study, it was found that most samples without electricity charge
subsidy answered correctly about melting the ice and checking the rubber at the edge
of refrigerator door regularly, and do not place any material that blocks condensing
unit installed outside the room, 98.6%. The next questions were about unplugging for
a few minutes before finish ironing, place the computer in well-ventilated area, 97.2%,
do not place refrigerator near heat source and place the refrigerator away from the wall
at least 15 centimeters from its back and its side, Do not place microwave oven near
other electric appliances, such as television or radio, 95.8%. Most samples answered
wrongly about, at the same size, two-door refrigerator save more electricity than one-
door electricity, 77.8%. The next answers were normal television saves more
electricity than LCD television, 45.8%, adjust refrigerator temperature at 3-6°C and
15-18°C in the freezer, 25%, and do not adjust the television screen too bright to

prolong its useful life, 19.4%, use thick bulb instead of thin bulb, 18.1% respectively.
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4.4 Behavior of electricity saving in household

4.4.1 Samples with electricity charge subsidy

From the study, it was found that most samples with subsidy had high
behavior level in electricity saving in household, 59.1%, moderate behavior level in
electricity saving, 40.3%, and low behavior level in electricity saving, 0.6%

respectively as shown in Table 4.3.

Table4.3 Behavior level in electricity saving in households of samples with

electricity charge subsidy

Behavior level of electricity Samples with electricity charge subsidy

saving in household

Number Percentage
High 185 59.1
Medium 126 40.3
Low 2 0.6
Total 313 100

From the study, it was found that most samples with electricity charge
subsidy had constant behavior in electricity saving regarding to not using hair dryer to
dry clothes, 80.8%. The next behaviors were using electric appliances with power-
saving label (no.5 label), 77%, always turn off the light when not using, 76%, always
turn off television when not watching, 75.7%, use natural light instead of light bulb at
day time, 69%, do not refrigerate hot things, 67.4%. The samples had occasional
behavior in electricity saving about checking the rubber at the edge of refrigerator
door, 62.6%. The next behaviors were pouring water into the kettle adequately, 42.5%,
turn off computer monitor when not using more than 15 minutes, 41.9%, study and
read about electricity consumption of electric appliance before purchase, 40.6%, turn
off air-conditioner before stop using, 37.7%. The samples had no electricity saving
behavior in pouring water into the kettle adequately, 16.6%. The next behaviors were
checking the edge of refrigerator door, 13.7%, do not turn the fan on at maximum

speed, 9.6%, and iron many clothes at the same time, 8.9% respectively.



Patchaya Tulatong Results and Discussion / 50

4.4.2 Samples without electricity charge subsidy

From the study, it was found that most samples without subsidy had high
behavior level of electricity saving in household, 50%. The next were average
behavior level of electricity saving, 48.6%, and low behavior level on electricity

saving, 1.4 respectively as shown in Table 4.4.

Table 4.4 Behavior level in electricity saving in households of samples without

electricity charge subsidy

Behavior level of electricity Samples without electricity charge subsidy

saving in household

Number Percentage
High 36 50
Medium 35 48.6
Low 1 1.4
Total 72 100

From the study, it was found that most samples without electricity charge
subsidy had constant electricity saving behavior about not using hair dryer to dry
clothes, 83.3%. The next behaviors were choosing electric appliance with power-
saving label (no.5 label), 76.4%, unplug the kettle when not using, 70.8%, refrigerate
heat thing, 69.4%, always turn off the light when not using, use natural light instead of
light bulb at day time, always turn off television when not watching, 68.1%, use
fluorescent bulb instead of incandescent bulb, 61.1%, study and read the detail about
electricity consumption before purchasing electric appliance, 59.7%. The samples had
occasional behavior in electricity saving about setting air-conditioner over 25°C,
54.2%. The next behaviors were turning of computer monitor when not using more
than 15 minutes, 52.8%, check the rubber edge of refrigerator door, 50%, pour water
into the kettle adequately, iron many clothes at the same time, 44.4%, always unplug
television when not using, 43.1%. The samples had no electricity saving behavior
about checking the rubber edge of refrigerator door, 30.6%. The next behaviors were
not turning on the fan at maximum speed, 15.3%, pout water in the kettle adequately

and iron many clothes at the same time, 11.1%, always unplug television when not
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using, 9.7%, and turn off computer monitor when not using more than 15 minutes,

8.3% respectively.

4.5 Participation in electricity saving in household

4.5.1 Samples with electricity charge subsidy

From the study, it was found that most samples with subsidy had average
participation level in electricity saving in household, 55.3. The next groups were low
participation level in electricity saving in household, 27.5%, and high participation

level in electricity saving in household, 17.3% respectively as shown in Figure 4.1.
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Participation level in electricity saving in household

Figure 4.1 Participation level in electricity saving in households of samples with and

without electricity charge subsidy

From the study, it was found that most samples with subsidy greatly
participated in electricity saving in household in the area of monitoring family’s
electricity charge whether it increases or decreases, 27.2. The next participations were
buying power-saving electric appliance for home use, 23.6%, using home electric

appliance economically, 16.6%, expressing opinion or suggesting the way to save
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electricity to family members, 13.1%, family members use electricity economically,
10.9%. The samples mostly participated in electricity saving in household in the area
of buying power-saving electric appliance for home use, 53.7%. The next
participations were using electric appliance economically, 45%, planning for
electricity saving with family members, 44.1%, the family has economical electricity
using plan, 43.8%, and expressing opinion or suggesting the way to save electricity to
family members, 40.6%. The samples moderately participated in electricity saving in
household in the area of family members use electricity economically, 51.8%. The
next participations were family has economical electricity using plan, 43.8%, planning
electricity saving with family members, 42.2%, expressing opinion or suggesting the
way to save electricity to family members, 41.9%, and using electric appliance
economically, 35.8%. The samples rarely participated in electricity saving in
household in the area of expressing or suggesting the way to save electricity to family
members, 4.5%. The next participations were family members use electricity
economically, 3.5%, planning electricity saving with family members, 3.2%, the
family has economical electricity using plan, and using electric appliance
economically, 2.2%. The samples minimally participated in electricity saving in
household in the area of planning for electricity saving with family members, 1.9%.
The next participations were using electric appliance economically and family

members use electricity economically, 0.3%.

4.5.2 Samples without electricity charge subsidy

From the study, it was found that most samples without subsidy participated
in electricity in household at low level, 47.2. The next groups were participation in
electricity saving in household at moderate level, 37.5%, and participation in electricity

saving in household at high level, 15.3% respectively as shown in Table 4.6.

From the study, it was found that most samples without subsidy extremely
participated in electricity saving in household in the area of monitoring family’s
electricity charge whether it increases or decreases, 30.6%. The next participations
were buying power-saving electric appliance for home use, 29.2%, using electric

appliance economically, 20.8%, expressing opinion or suggesting the way to save
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electricity to family members, 18.1%, and family members use -electricity
economically, 15.3%. The sample mostly participated in electricity saving in
household in the area of buying power-saving electric appliance for home use, 50%.
The next participations were using electric appliance economically, 38.9%, monitoring
family’s electricity charge whether it increases or decreases, 33.3%, the family has
economical electricity using plan, 29.2%, expression opinion or suggesting the way to
save electricity to family members, 29.2%. The samples moderately participated in
electricity saving in household in the area of the family has economical electricity
using plan and planning to save electricity with family members, 54.2%. The next
participations were family members use electricity economically, 51.4%, expressing
opinion or suggesting the way to save electricity for family members, 47.2%, and
using electric appliance economically, 40.3%. The samples rarely participated in
electricity saving in household in the area of planning to save electricity with family
members, 8.3%. The next participations were family members use electricity
economically, 6.9%, expressing opinion and suggesting the way to save electricity in
household for family members and monitoring family’s electricity charge whether it
increases or decreases, 5.6%. The samples minimally participated in electricity saving
in household in the area of monitoring family’s electricity charge whether it increases

or decreases and family members use electricity economically, 1.4% respectively.

4.6 Problems and obstacles in electricity saving in household

4.6.1 The samples with electricity charge subsidy

From the study, it was found that most samples with subsidy had problems
and obstacles in participating electricity saving in household at moderate level, 70.6%.
The next groups had problems and obstacles in participating in electricity saving in
household at low level, 24.9% and problems and obstacles in participating in electricity

saving in household at high level, 4.5% respectively as shown in Table 4.5.
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Table4.5 Problem and obstacle level in participating in electricity saving in

household of the samples with electricity charge subsidy

Problem and obstacle level in  The samples with electricity charge subsidy
participating electricity saving

in household Number Percent
High 14 45
Medium 221 70.6
Low 78 24.9
Total 313 100

From the study, it was found that most samples with subsidy had the most
problems and obstacles in participating in electricity saving in household in the area of
very old electric appliance, 4.2%. The next problems and obstacles were the lack of
understanding about electricity saving in household, 3.5%, too many family members
and family members lack of understanding about electricity saving in household,
1.9%. The samples had many problems and obstacles in participating in electricity
saving in household in the area of very old electric appliance, 12.1%. The next
problems and obstacles were the lack of understanding about electricity saving in
household, 7.7%, and too many family members, 5.4%. The samples had moderate
problems and obstacles in participating in electricity saving in household in the area of
very old electric appliance, 62.3%. The next problems and obstacles were too many
family members, 56.2%, and family members lack of understanding about electricity
saving in household, 51.4%. The samples had few problems and obstacles in
participating in electricity saving in household in the area of family members lack of
understanding about electricity saving in household, 30.7%. The next problems and
obstacles were too many family members, 29.7%, the lack of understanding about
electricity saving in household, 27.5%, and very old electric appliance, 16.6%. The
samples had the least problems and obstacles in participating in electricity saving in
household in the area of the lack of understanding in electricity saving in household,
9.9%. The next problems and obstacles were family members lack of understanding
about electricity saving in household, 7.7%, too many family members, 6.7%, and

very old electric appliance, 4.8% respectively.
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4.6.1 The samples without electricity charge subsidy

From the study, it was found that most samples without subsidy had
problems and obstacles in participating in electricity saving in household at moderate
level, 63.9%. The next problems and obstacles in participating in electricity saving in
household were at low level, 31.9%, and problems and obstacles in participating in

electricity saving in household at high level, 4.2% respectively as shown in Table 4.6.

Table 4.6 Problem and obstacle level in participating in electricity saving in

household of the samples without electricity charge subsidy

Problem and obstacle level in The samples without electricity charge subsidy
participating electricity

saving in household Number Percent
High 3 42
Medium 46 63.9
Low 23 31.9
Total 72 100

From the study, it was found that most samples without subsidy had the
most problems and obstacles in participating in electricity saving in household in the
area of family members lack of understanding in electricity saving in household, 6.9%.
The next problems and obstacles were the lack of understanding in electricity saving
in household and very old electric appliance, 4.2%, too many family members, 2.8%.
The samples had many problems and obstacles in participating in electricity saving in
household in the area of very old electric appliance, 15.3%. The next problems and
obstacles were too many family members, 9.7%, the lack of electricity saving in
household and family members lack of understanding about electricity saving in
household, 6.9%. The samples had moderate problems and obstacles in electricity
saving in household in the area of very old electric appliance, 54.2%. The next
problems and obstacles were the lack of understanding about electricity saving in
household, 51.4%, too many family members and family members lack of
understanding about electricity saving in household, 47.2%. The samples had few

problems and obstacles in participating in electricity saving in household in the area of
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family members lack of understanding about electricity saving in household, 30.6%.
The next problems and obstacles were the lack of understanding about electricity
saving in household, 26.4%, too many family members, 23.6%, and very old electric
appliance, 19.4%. The samples had the least problems and obstacles in participating in
electricity saving in household in the area of too many family members, 16.7%. The
next problems and obstacles were the lack of understanding about electricity saving in
household, 11.1%, family members lack of understanding about electricity saving in

household, 8.3%, and very old electricity appliance, 6.9% respectively.

4.7 Analysis of personal factor result on participation in electricity
saving in households of employees in EGAT with and without

electricity charge subsidy

4.7.1 Samples with electricity charge subsidy

4.7.1.1 Number of family members
From the analysis, comparison of participation in electricity
saving in household classified by number of family members by using one way
analysis of variance (ANOVA), it was found that different number of family members
did not affect variation of participation in electricity saving in household at

significance level of 0.05 (F = 0.908, Sig. = 0.404) as shown in Table 4.7.

Table 4.7 Analysis of variation of participation in electricity saving in households of
employees in EGAT with electricity charge subsidy of each number of

family members group

Sum of Squares df  Mean Square F Sig.
Between 28.149 2 14.074 0.908 0.404
Groups
Within Groups 4804.311 310 15.498

Total 4832.460 312
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4.7.1.2 Status in family

When compared participation in electricity saving in
households with status in the family with t-test method, it was found that different
status in the family did not affect the difference of participation in electricity saving in

households at significance level of 0.05 as shown in Table 4.8.

Table 4.8 Analysis of participation in electricity saving in households of employees

in EGAT with electricity charge subsidy by status in the family

Head of the family Family member
Number ~ Mean  Standard ~ Number = Mean  Standard t Sig.
(persons) deviation  (persons) deviation
participation
level in
electricity 179 26.011  3.9957 134 25.888 3.8674 0.075 0.785
saving in
household

4.7.1.3 Sex
When compared participation in electricity saving in
households with sex with t-test method, it was found that different sex did not affect

the difference of participation in electricity saving in households at significance level

of 0.05 as shown in Table 4.9.

Table 4.9 Analysis of participation in electricity saving in households of employees

in EGAT with electricity charge subsidy by sex

Male Female

Number Mean  Standard  Number Mean  Standard t Sig.

(persons) deviation  (persons) deviation
participation
level in
electricity
saving in 149 26.08 4.0076 164 25.847 3.8778  0.273 0.602

household
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4.7.1.4 Age

From the analysis, comparison of participation in electricity
saving in household classified by age by using one way analysis of variance
(ANOVA), it was found that different age did not affect variation of participation in
electricity saving in household at significance level of 0.05 (F = 0.534, Sig. = 0.659)

as shown in Table 4.10.

Table 4.10 Analysis of variation of participation in electricity saving in households of

employees in EGAT with electricity charge subsidy of each age group

Sum of Squares  df Mean Square F Sig.
Between Groups 24.945 3 8.315 0.534  0.659
Within Groups 4807.515 309 15.558
Total 4832.460 312

4.7.1.5 Position

From the analysis, comparison of participation in electricity
saving in household classified by position by using one way analysis of variance
(ANOVA), it was found that different position did not affect variation of participation
in electricity saving in household at significance level of 0.05 (F = 0.517, Sig. =
0.917) as shown in Table 4.11.

Table 4.11 Analysis of variation of participation in electricity saving in households of

employees in EGAT with electricity charge subsidy of each position group

Sum of Squares df Mean Square F Sig.
Between Groups 116.711 14 8.337 0.527 0917
Within Groups 4715.749 298 15.825

Total 4832.460 312
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4.7.1.6 Level

When compared participation in electricity saving in
households with level with t-test method, it was found that different level did not
affect the difference of participation in electricity saving in households at significance

level of 0.05 as shown in Table 4.12.

Table 4.12 Analysis of participation in electricity saving in households of employees

in EGAT with electricity charge subsidy by level group

Level 2-7 Level 8-12
Number  Mean Standard ~ Number Mea  Standard t Sig
(persons) deviation  (persons) n deviation
Participation
level in
electricity 194 26.159 3.7788 119 25.63  4.1739 1337 0.248
saving in
household

4.7.1.7 Educational level
From the analysis, comparison of participation in electricity
saving in household classified by educational level by using one way analysis of
variance (ANOVA), it was found that different educational level affect variation of
participation in electricity saving in household

(F=2.941, Sig. = 0.013) as shown in Table 4.13.

at significance level of 0.05

Table 4.13 Analysis of variation of participation in electricity saving in households of

employees in EGAT with electricity charge subsidy of each educational level

Sum of Squares df  Mean Square F Sig.
Between Groups 220.864 5 44.173 2.941 0.013*
Within Groups 4611.596 307 15.021
Total 4832.460 312

* Statistical significance at 0.05
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When compared participation level score about electricity
saving in households of each educational level group, it was found that samples
graduated primary school had the highest average score (31 points), and had
participation level different from samples graduated another educational level at
significance level of 0.05._Moreover, it was also found that samples graduated high
school/vocational school had lowest participation level score (24.857 points) shown in

Table 4.14.

Table 4.14 Analysis of the difference of participation in electricity saving in
households of employees in EGAT with electricity charge subsidy of each

educational level

Difference of educational level

N M Primary  Secondary High Diploma/ Bachelor’s ~ Master
can school school school/ high degree degree
vocational ~ vocational
certificate school
Primary school 3 31.00 - 6.14286* 5.32203* 5.24528* 5.31013* 3.1515
Secondary school 7 24.857 -6.14286* - -0.82082 -0.89757 -0.83273 -2.99134
High school/
vocational 59 25.678 -5.3220* 0.82082 - -0.07675 -0.01190 -2.17052%*
certificate
Diploma/high
. 53 25.755 -5.24528%* 0.89757 0.07675 - 0.06484 -2.09377*
vocational school
Bachelor’s degree 158 25.69 -5.31013* 0.83273 0.01191 -0.06484 - -2.15861%*
Master degree 33 27.848 -3.15152 2.99134 2.17052%* 2.09377* 2.15861%* -

* Statistical significance at 0.05

4.7.2 Samples without electricity charge subsidy
4.7.2.1 Number of family members
From the analysis, comparison of participation in electricity
saving in household classified by number of family members by using one way
analysis of variance (ANOVA), it was found that different number of family members
did not affect variation of participation in electricity saving in household at

significance level of 0.05 (F = 0.097, Sig. = 0.907) as shown in Table 4.15.
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Table 4.15 Analysis of variation of participation in electricity saving in households of
employees in EGAT without electricity charge subsidy of each number of

family members group

Sum of Squares df Mean Square F Sig.
Between Groups 3.513 2 1.756 0.097 0.970
Within Groups 1243.362 69 18.020
Total 1246.875 71

4.7.2.2 Status in the family

When compared participation in electricity saving in households
with status in the family with t-test method, it was found that different status in the
family did not affect the difference of participation in electricity saving in households

at significance level of 0.05 as shown in Table 4.16.

Table 4.16 Analysis of participation in electricity saving in households of employees

in EGAT without electricity charge subsidy by status in the family

Head of the family Family member
Number  Mean  Standard  Number Mean Standard t Sig.
(persons) deviation (persons) deviation
participation
level in
electricity 16 25312 3.80734 56 25.821  4.31954  0.181 0.671
saving in
household

4.7.2.3 Sex

When compared participation in electricity saving in households
with sex with t-test method, it was found that different sex did not affect the difference
of participation in electricity saving in households at significance level of 0.05 as

shown in Table 4.17.
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Table 4.17 Analysis of participation in electricity saving in households of employees

in EGAT without electricity charge subsidy by sex

Male Female

Number  Mean Standard ~ Number Mean  Standard t Sig.

(persons) deviation  (persons) deviation
participation
level in
electricity 31 24838  3.8218 41 26366 43803 239  0.127
saving in
household
4.7.2.4 Age

From the analysis, comparison of participation in electricity
saving in household classified by age by using one way analysis of variance
(ANOVA), it was found that different age did not affect variation of participation in
electricity saving in household at significance level of 0.05 (F = 1.144, Sig. = 0.338)

as shown in Table 4.18.

Table 4.18 Analysis of variation of participation in electricity saving in households of

employees in EGAT without electricity charge subsidy of each age group

Sum of Squares df Mean Square F Sig.
Between Groups 59.927 3 19.976 1.144  0.338
Within Groups 1186.948 68 17.455
Total 1246.875 71

4.7.2.5 Position

From the analysis, comparison of participation in electricity
saving in household classified by position by using one way analysis of variance
(ANOVA), it was found that different position affect variation of participation in
electricity saving in household at significance level of .05 (F = 2.490, Sig. = 0.014) as
shown in Table 4.19.
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Table 4.19 Analysis of variation of participation in electricity saving in households of

employees in EGAT without electricity charge subsidy of each position group

Sum of Squares  df Mean Square F Sig.

Between Groups 361.450 10 36.145 2.970 0.014*
Within Groups 885.425 61 14.515
Total 1246.875 71

* Statistical significance at 0.05

When compared participation level score about electricity
saving in households of each position group, it was found that samples were accountant
had the highest average score (35 points), and had participation level different from
samples all position groups at significance level of 0.05,except samples were expert.
Moreover, it was also found that samples were geologist had lowest participation level

score (19 points) as shown in Table 4.20.
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4.7.2.6 Level

When compared participation in electricity saving in
households with level with t-test method, it was found that different level did not
affect the difference of participation in electricity saving in households at significance

level of 0.05 as shown in Table 4.21.

Table 4.21 Analysis of participation in electricity saving in households of employees

in EGAT without electricity charge subsidy by sex

Level 2-7 Level 8-12

Number  Mean  Standard ~ Number  Mean  Standard t Sig.

(persons) deviation  (persons) deviation
Participation
level in
electricity 68  25.662 4.2483 4 26.50 3.4156  0.149 0.70
saving in
household

4.7.2.7 Educational level

From the analysis, comparison of participation in electricity
saving in household classified by educational level by using one way analysis of
variance (ANOVA), it was found that different educational level did not affect
variation of participation in electricity saving in household at significance level of

0.05 (F=0.190, Sig. = 0.903) as shown in Table 4.22.

Table 4.22 Analysis of variation of participation in electricity saving in households of

employees in EGAT without electricity charge subsidy of each educational

level
Sum of Squares df  Mean Square F Sig.
Between Groups 10.392 3 3.464 0.190  0.903
Within Groups 1236.483 68 18.184

Total 1246.875 71
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4.8 Analysis of economic factor result on participation in electricity
saving in households of employees in EGAT with and without

electricity charge subsidy

4.8.1 Samples with electricity charge subsidy
4.8.1.1 Monthly income
From the analysis, comparison of participation in electricity
saving in household classified by monthly income by using one way analysis of
variance (ANOVA), it was found that different monthly income did not affect variation
of participation in electricity saving in household at significance level of 0.05

(F=0.963, Sig. =0.411) as shown in Table 4.23.

Table 4.23 Analysis of variation of participation in electricity saving in households of
employees in EGAT with electricity charge subsidy of each monthly

income group

Sum of Squares df Mean Square F Sig.

Between Groups 44.742 3 14914 0.963 0411
Within Groups 4787.718 309 15.494
Total 4932.460 312

4.8.1.2 Family’s monthly income

From the analysis, comparison of participation in electricity
saving in household classified by family’s monthly income by using one way analysis
of variance (ANOVA), it was found that different family’s monthly income did not
affect variation of participation in electricity saving in household at significance level

of 0.05 (F =0.796, Sig. = 0.528) as shown in Table 4.24.
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Table 4.24 Analysis of variation of participation in electricity saving in households of
employees in EGAT with electricity charge subsidy of each by family’s

monthly income group

Sum of Squares df  Mean Square F Sig.
Between Groups 49.449 4 12.362 0.796  0.528
Within Groups 4738.011 308 15.529
Total 4832.460 312

4.8.1.3 Monthly electricity charge

From the analysis, comparison of participation in electricity
saving in household classified by monthly electricity charge by using one way analysis
of variance (ANOVA), it was found that different monthly electricity charge affect
variation of participation in electricity saving in household at significance level of .05

(F =3.532, Sig. = 0.015) as shown in Table 4.25.

Table 4.25 Analysis of variation of participation in electricity saving in households of
employees in EGAT with electricity charge subsidy of each by monthly
electricity charge group

Sum of Squares df Mean Square F Sig.
Between Groups 160.221 3 53.407 3.532  0.015%*
Within Groups 4672.239 309 15.121
Total 4832.460 312

* Statistical significance at 0.05.

When compared participation level score about electricity saving in
households of each monthly electricity charge group, it was found that samples had
monthly electricity charge under 1000 Baht had the highest participation level score
(28.20 points), and samples had monthly electricity charge 3001-5000 Baht had lowest
participation level score (25.493 points). Moreover, it was also found that samples had
monthly electricity charge under 1000 Baht had participation level different from
samples had monthly electricity charge 1001-3000 Baht and 3001-5000 Baht at
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significance level of 0.05, but were not different from samples had monthly electricity

charge over 5000 Baht as shown in Table 4.26.

Table 4.26 Analysis of the difference of participation in electricity saving in
households of employees in EGAT with electricity charge subsidy of each
monthly electricity charge group

Difference of monthly electricity charge group

N Mean ™ i 1000 1001-3000  3001-5000 over 5000

Baht Baht Baht Baht

under 1000~ 5 5859 ’ 2.46554* 2.70667* 1.72778
Baht

10013000127 557345 246554+ - 0.24113 -0.73776
Baht

3001-5000 55 254933 270667¢ 024113 . -0.97889
Baht

V0 36 26412 172778 0.73776 0.97889 :

* Statistical significance at 0.05

4.8.1.4 Person responsible for electricity charge in the family
When compared participation in electricity saving in
households with person responsible for electricity charge in the family with t-test
method, it was found that different person responsible for electricity charge in the
family did not affect the difference of participation in electricity saving in households

at significance level of 0.05 as shown in Table 4.27.
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Table 4.27 Analysis of participation in electricity saving in households of employees
in EGAT with electricity charge subsidy by person responsible for

electricity charge in the family

Take responsibility Other family members
personally take responsibility
Number  Mean Standard Number Mean  Standard t Sig
(persons) deviation  (persons) deviation
Participation
level in
electricity 250 26008 3.87557 63 25762 4.19183 0.196 0.658
saving in
household

4.8.2 Samples without electricity charge subsidy
4.8.2.1 Monthly income
From the analysis, comparison of participation in electricity
saving in household classified by monthly income by using one way analysis of
variance (ANOVA), it was found that different monthly income did not affect
variation of participation in electricity saving in household at significance level of

0.05 (F =2.641, Sig. = 0.141) shown in Table 4.28.

Table 4.28 Analysis of variation of participation in electricity saving in households of
employees in EGAT without electricity charge subsidy of each monthly

income group

Sum of Squares df Mean Square F Sig.
Between Groups 169.812 4 42.453 2.641 0.141
Within Groups 1077.063 67 16.076
Total 1246.875 71

4.8.2.2 Family’s monthly income
From the analysis, comparison of participation in electricity
saving in household classified by family’s monthly income by using one way analysis

of variance (ANOVA), it was found that different family’s monthly income did not
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affect variation of participation in electricity saving in household at significance level

of 0.05 (F =0.823, Sig. = 0.515) shown in Table 4.29.

Table 4.29 Analysis of variation of participation in electricity saving in households of
employees in EGAT without electricity charge subsidy of each family’s

monthly income group

Sum of Squares df  Mean Square F Sig.

Between Groups 58.387 4 14.597 0.823 0.515
Within Groups 1188.488 67 17.739
Total 1246.875 71

4.8.2.3 Monthly electricity charge

From the analysis, comparison of participation in electricity
saving in household classified by monthly electricity charge by using one way analysis
of variance (ANOVA), it was found that different monthly electricity charge did not
affect variation of participation in electricity saving in household at significance level

of 0.05 (F =1.273, Sig. = 0.291) shown in Table 4.30.

Table 4.30 Analysis of variation of participation in electricity saving in households of
employees in EGAT without electricity charge subsidy of each monthly
electricity charge group

Sum of Squares df  Mean Square F Sig.

Between Groups 66.317 3 22.106 1.273  0.291
Within Groups 1180.558 68 17.361
Total 1246.875 71

4.8.2.4 Person responsible for electricity charge in the family
When compared participation in electricity saving in households
with person responsible for electricity charge in the family with t-test method, it was

found that different person responsible for electricity charge in the family did not
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affect the difference of participation in electricity saving in households at significance

level of 0.05 shown in Table 4.31.

Table 4.31 Analysis of participation in electricity saving in households of employees
in EGAT without electricity charge subsidy by person responsible for

electricity charge in the family

Take responsibility Other family members
personally take responsibility

Number Mean Standard Number Mean  Standard t Sig.

(persons) deviation  (persons) deviation
Participation
level in
electricity 34 26206  4.03605 38 25263 432804 0907 0.344
saving in
household

4.9 Analysis of encouraging factors result on participation in electricity
saving in households of staff in EGAT with and without electricity
charge subsidy

4.9.1 Samples with electricity charge subsidy

4.9.1.1 knowledge in electricity saving in household

From the analysis, comparison of participation in electricity
saving in household classified by knowledge in electricity saving in household by
using one way analysis of variance (ANOVA), it was found that knowledge in
electricity saving in household did not affect variation of participation in electricity
saving in household at significance level of 0.05 (F = 1.267, Sig. = 0.283) as shown in
Table 4.32.
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Table 4.32 Analysis of variation of participation in electricity saving in households of
employees in EGAT with electricity charge subsidy of each knowledge in

electricity saving in household group

Sum of Squares df  Mean Square F Sig.

Between Groups 39.193 2 19.598 1.267 0.283
Within Groups 4793.264 310 15.462
Total 4832.460 312

4.9.1.2 Behavior of electricity saving in household

From the analysis, comparison of participation in electricity
saving in household classified by behavior of electricity saving in household by using
one way analysis of variance (ANOVA), it was found that behavior of electricity
saving in household affect variation of participation in electricity saving in household

at significance level of 0.05 (F = 22.604, Sig. = 0.000) as shown in Table 4.33.

Table 4.33 Analysis of variation of participation in electricity saving in households of
employees in EGAT with electricity charge subsidy of each behavior of

electricity saving in household group

Sum of Squares  df Mean Square F Sig.
Between Groups 615.402 2 307.521 22.604  0.000*
Within Groups 4217418 310 13.605
Total 4832.460 312

* Statistical significance at 0.05.

When compared participation level score about electricity
saving in households of behavior of electricity saving in household group, it was found
that samples had high behavior of electricity saving in household had the highest
participation level score (27.124 points), and samples had low behavior of electricity
saving in household had lowest participation level score (24 points). Moreover, it was
also found that samples had high behavior of electricity saving in household had

participation level different from samples had medium behavior of electricity saving in
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household at significance level of 0.05, but were not different from samples had low

behavior of electricity saving in household as shown in Table 4.34.

Table 4.34 Analysis of the difference of participation in electricity saving in
households of employees in EGAT with electricity charge subsidy of each

behavior of electricity saving in household group

Difference of behavior of electricity saving in

househol
N Mean ousehold group
Low Medium . .

behavior behavior High behavior
Low behavior 2 24.0000 - -0.2777 -3.1243
Mglium 126 242778 02777 \ -2.8465%
behavior
High behavior 185  27.1243 3.1243 2.8465% -

* Statistical significance at 0.05

4.9.2 Samples without electricity charge subsidy

4.9.2.1 Knowledge in electricity saving in household

From the analysis, comparison of participation in electricity
saving in household classified by knowledge in electricity saving in household by
using one way analysis of variance (ANOVA), it was found that knowledge in
electricity saving in household did not affect variation of participation in electricity
saving in household at significance level of 0.05 (F = 0.114, Sig. = 0.893) as shown in
Table 4.35.
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Table 4.35 Analysis of variation of participation in electricity saving in households of
employees in EGAT without electricity charge subsidy of each knowledge

in electricity saving in household group

Sum of Squares df Mean Square F Sig.

Between Groups 4.096 2 2.048 0.114 0.893
Within Groups 1242.779 69 18.011
Total 1246.875 71

4.9.2.2 Behavior of electricity saving in household

From the analysis, comparison of participation in electricity
saving in household classified by behavior of electricity saving in household by using
one way analysis of variance (ANOVA), it was found that behavior of electricity
saving in household affect variation of participation in electricity saving in household

at significance level of 0.05 (F = 7.866, Sig. = 0.001) as shown in Table 4.36.

Table 4.36 Analysis of variation of participation in electricity saving in households of
employees in EGAT without electricity charge subsidy of each behavior of

electricity saving in household group

Sum of Squares df  Mean Square F Sig.

Between Groups 231.493 2 115.746 7.866 0.001*
Within Groups 1015.382 69 14.716
Total 1246.875 71

* Statistical significance at 0.05.

When compared participation level score about electricity
saving in households of each behavior of electricity saving in household group, it was
found that samples had high behavior of electricity saving in household had the
highest participation level score (27.50 points), and samples had low behavior of
electricity saving in household had lowest participation level score (23.50 points).

Moreover, it was also found that samples had high behavior of electricity saving in
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household had participation level different from samples had medium behavior of
electricity saving in household at significance level of 0.05, but were not different from

samples had low behavior of electricity saving in household as shown in Table 4.37.

Table 4.37 Analysis of the difference of participation in electricity saving in
households of employees in EGAT without electricity charge subsidy of

each behavior of electricity saving in household group

Difference of behavior of electricity saving
in household group

N Mean
Low Medium High
behavior behavior behavior
Low behavior 2 23.5000 - -0.4412 -4.00
M fium 34 23.9412 0.4412 - -3.559%
behavior
High behavior 36 27.5000 4.00 3.559* -

* Statistical significance at 0.05.

4.10 Analysis of problem and obstacle result of participation in
electricity saving in household on participation in electricity saving in
households of employees in EGAT with and without electricity charge
subsidy

4.10.1 Samples with electricity charge subsidy

From the analysis, comparison of participation in electricity saving in
household classified by problems and obstacles in electricity saving in household by
using one way analysis of variance (ANOVA), it was found that Problems and
obstacles in electricity saving in household affect variation of participation in
electricity saving in household at significance level of 0.05 (F = 4.408, Sig. = 0.013)
as shown in Table 4.38.
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Table 4.38 Analysis of variation of participation in electricity saving in households of
employees in EGAT with electricity charge subsidy of each problems and

obstacles in electricity saving in household group

Sum of Squares  df Mean Square F Sig.

Between Groups 133.641 2 66.821 4408 0.013*
Within Groups 4698.819 310 15.157
Total 4832.460 312

* Statistical significance at 0.05.

When compared participation level score about electricity
saving in households of each problems and obstacles in electricity saving in household
group, it was found that samples had high problems and obstacles in electricity saving
in household had the highest participation level score (27.214 points), and samples had
medium problems and obstacles in electricity saving in household had lowest
participation level score (25.538 points). Moreover, it was also found that samples had
medium problems and obstacles in electricity saving in household had participation
level different from samples had low problems and obstacles in electricity saving in

household at significance level of 0.05 as shown in Table 4.39.

Table 4.39 Analysis of the difference of participation in electricity saving in
households of employees in EGAT with electricity charge subsidy of each

problems and obstacles in electricity saving in household group

Difference of problems and obstacles in

electricity saving in household group

N Mean
Low Medium High
problems problems problems
Low problems 78 26.9231 - 1.385% -0.291
D 221 255385  -1.385% - -1.675
problems
High problems 14 272143 0.291 1.675 -

* Statistical significance at 0.05.
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4.10.2 Samples without electricity charge subsidy

From the analysis, comparison of participation in electricity saving in
household classified by problems and obstacles in electricity saving in household by
using one way analysis of variance (ANOVA), it was found that problems and
obstacles in electricity saving in household did not affect variation of participation in
electricity saving in household at significance level of 0.05 (F = 3.583, Sig. = 0.133)
as shown in Table 4.40.

Table 4.40 Analysis of variation of participation in electricity saving in households of
employees in EGAT without electricity charge subsidy of each problems

and obstacles in electricity saving in household group

Sum of Squares df Mean Square F Sig.

Between Groups 117.317 2 58.659 3.583 0.133
Within Groups 1129.558 69 16.370
Total 1246.875 71

4.11 Analysis of with and without electricity charge subsidy on
participation level of electricity saving in household of employees in

EGAT

From the study of receiving and not receiving electricity charge subsidy on
participation in electricity saving in households of 313 samples with subsidy and 72
samples without electricity charge subsidy among employees in EGAT, the result can
be explained as follows

From the analysis, comparison of participation in electricity saving in
household classified by receiving and not receiving electricity charge subsidy by using
one way analysis of variance (ANOVA), it was found that receiving and not receiving
electricity charge subsidy did not affect variation of participation in electricity saving in

household at significance level of 0.05 (F = 0.231, Sig. =0.631) as shown in Table 4.42.
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Table 4.42 Analysis of variation of participation in electricity saving in households of
employees in EGAT without electricity charge subsidy of each receiving

and not receiving electricity charge subsidy group

Sum of Squares df Mean Square F Sig.
Between Groups 3.662 1 3.662 0.231 0.631
Within Groups 6079.335 383 15.873
Total 6082.997 384

4.12 Information about suggestions of employees in EGAT with and

without electricity charge subsidy

4.12.1 Suggestions of employees in EGAT with and without electricity
charge subsidy about whether receiving electricity charge subsidy affect to
participation in electricity saving in household

4.12.1.1 Employees with subsidy: From the result, it was found
that most employees with subsidy thought that electricity charge subsidy do not influence
to participation in electricity saving in household because if the family use electricity
economically, it will save the subsidy for other expenses. In addition, they thought that
electricity saving in household depend on conscious and behavior of each person rather
than subsidy factor. Moreover, most employees usually save electricity in their
households. However, some employees with subsidy thought that receiving subsidy make
some families use a lot of electricity without considering on saving seriously.

4.12.1.2 Employees without subsidy: From the result, it was
found that most employees without subsidy thought that electricity charge subsidy
influence to participation in electricity saving in household because some employees
with subsidy feel that they do not pay the bill on their own, so they do not realize the
importance of electricity saving much. In addition, some employees thought that
subsidy does not affect to participation in electricity saving in household because
electricity saving in household depends on conscious and behavior of each person

rather than subsidy factor.
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4.12.2 Suggestions of employees in EGAT with and without electricity
charge subsidy about encouraging employees in EGAT to save electricity in their
own households

From this study, the researcher created open-ended questionnaire
to find the guideline in supporting employees in EGAT to save electricity in their
household. From the research, it was found that most of employees with and without
electricity charge subsidy suggested the guidelines to support employees in EGAT to
safe electricity in household as follows.

4.12.2.1 Arrange training to create awareness and teach about
electricity saving in household, such as choosing power-saving electric appliance,
using electricity during low rate per unit time.

4.12.2.2 Campaign to encourage employees to save electricity
in their households by publicizing through media, such as organization' journal, radio,
brochure, news board, and television.

4.12.2.3 Arrange activity or campaign to encourage
employees with and without electricity charge subsidy to save electricity in their
households and participate in electricity saving in their household by using incentives,
for example electricity charge discount or reward staff’s family that is able to reduce

monthly electricity charge.

4.13 Discussion

4.13.1 Factors that affect to participation in electricity saving in
households of employees in EGAT with and without electricity charge subsidy

4.13.1.1 Employees in EGAT with electricity charge subsidy

From the result, it was found that factors that affect to

participation in electricity saving in households of employees of EGAT with

electricity charge subsidy were educational level, electricity charge, electricity saving

behavior in household, and problems and obstacles in electricity saving participation.

Therefore, the researcher presents the discussion of results regarding to considered

factors as follows.
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1) Educational level: It was found that employees in EGAT
with electricity charge subsidy and different educational level had different
participation level in electricity saving in household. Therefore, educational level of
employees in EGAT with electricity charge subsidy affects to participation level in
electricity saving in household. From the study, it was found that employees with
electricity subsidy, who graduated primary schools, had the highest participatory level
in electricity saving in households. This might be because primary education is the
minimum educational qualification used by EGAT to recruit its personnel in the past.
Therefore, the employees, who graduated from primary schools, receive position,
salary, and electricity subsidy less than those of employees, who graduated from
higher educational level. Due to such reason, the employees, who graduated from
primary schools, might want to save their household expenditure, especially household
electricity charge. Thus, they fully participate in electricity saving in their households.
Corresponding to the study of Weera Therawongsakul [41] he studied about electricity
saving knowledge and behavior in households of Lampang municipality. He found
that people with different educational level had different knowledge about electricity
saving. Employees with academic degree had the highest score about electricity
saving. This is because people with high educational level were interested in
electricity saving more than people with low educational level. Learning is caused by
experience of education and environment. Education process is caused by learning, the
consequence of response to internal and external stimulants. Corresponding to the
study of Arunchai Saengnunchai [45] he studied about awareness of electricity and
fuel saving of employees in central office of the Provincial Electricity Authority. He
found that employees with different educational level had different awareness about
policy, reason, and necessity in electricity and fuel saving. However, it does not
correspond to the study of Juree Budsaman (2006: 56), she studied about participation
in electricity saving in office, case study of personnel in the Office of Permanent
Secretary, Ministry of Energy. She found that educational level of personnel in the
Office of Permanent Secretary, Ministry of Energy did not influence on participation
in electricity saving in the office. Since personnel were practitioners in Ministry of

Energy, the institute responsible for energy security, personnel must follow energy
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saving measure strictly corresponding to the government’s policy that must achieve
the goal.

2) Monthly electricity charge: It was found that employees in
EGAT with electricity charge subsidy, which had different monthly electricity charge,
had different participation level in electricity saving in household. Therefore, monthly
electricity charge of employees in EGAT with electricity charge subsidy affects to
participation level in electricity saving in household. From the study, it was found that
the employees with electricity charge less than 1000 Baht per month had the highest
participatory level in electricity saving. This might be because employees with low
electricity charge try to reduce electricity consumption in order to sustain electricity
cost. However, there might be other reasons that affect to monthly electricity charge,
for example, number of family member, duration of electrical appliance usage,
efficiency of electrical appliance, as well as habit of family members.Corresponding to
the study of Wannaporn Limprasertkul [30] she studied about factors that affects to
acceptance and using power-saving electric appliance in the house of teachers in
vocational colleges, Saraburi. She found that the samples with different monthly
electricity charge accepted and chose power-saving electric appliance in the house
differently. This might be because the samples, who paid a lot of electricity charge,
tried to cut the electricity charge by replacing common electric appliance by power-
saving electric appliance. This reduced electricity charge and made the samples
attempted to use more electric appliances. However, this does not correspond with the
study of Aranya Raksitanon [26] she studied about electricity saving behavior in
people’s residence in Muang district, Nonthaburi. She found that different monthly
electricity charge did not vary electricity saving behavior. Exceeding electricity
consumption might be caused by necessity, for example, personal business in the
residence. Although they used electricity economically but high consumption led to
high electricity charge.

3) Electricity saving behavior in household: of employees in
EGAT with electricity charge subsidy affects to participation level in electricity saving
in household. This might be because the employees with subsidy had different attitude
about receiving electricity charge subsidy. That means some employees with subsidy

may thought that if they save their electricity charge subsidy, they can use the
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remaining money for other purposes. Therefore, these employees were eager to
participate in electricity using plan, choosing electric appliance, and encourage family
member to save electricity. In contrast, some employees with subsidy might think that
the subsidy they received was the fringe benefit in additional to salary. This amount of
the money can pay for family’s electricity charge without involving the salary.
Therefore, their electricity saving behavior and participation in electricity saving in
household were less than expected. In addition, some employees with subsidy ran their
own businesses or had many family members. Although they saved electricity and
participated in electricity saving in household, they could not save electricity due to
their necessity.

4) Problems and obstructions in participating in electricity
saving in household: of employees in EGAT with electricity charge subsidy affect to
participation in electricity saving in household. This might be because most employees
with subsidy had problems and obstacles in electricity saving in household differently
because some employees had much difficulty in saving electricity which comes from
had many family members and each they lacked of understanding about electricity
saving. Moreover, most electric appliances were very old. Therefore, these employees
;mostly were head of family and take responsible for electricity charge, know their
family had a lot of problems and obstacles in electricity saving in household, so they
saved electricity and participated in electricity saving in household including electricity
using plan, choosing electric appliance, maintaining electric appliance, encouraging
family members to save electricity, and monitoring family’s electricity charge.

4.13.1.2 Employees in EGAT without electricity charge
subsidy

From the study, it was found that participation level in
electricity saving in households of the most employees in EGAT without electricity
charge subsidy was low. From the study on factors that affect to participation in
electricity saving in household of employees in EGAT without electricity charge
subsidy, including position and electricity saving behavior in household., therefore the
researcher would like to present the discussion of considerable factors as follows.

1) Position: It was found that employees in EGAT without
electricity charge subsidy, which had different position, had different participation
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level in electricity saving in household. Therefore, position of employees in EGAT
without electricity charge subsidy affects to participation level in electricity saving in
household. From the study, it was found that employees were accountants had the
highest participatory level in electricity saving. It might be that most accountants as
well as other employees like lawyer, computer technician, and professional employees
spend major time on working at main office of EGAT. Also, they haven’t to work
upcountry so it means enough time to spend with both families and participation in
electricity saving in households. On the other hand, some employees such as
engineers, geologists and skilled technicians worked in the field, therefore they did not
have much time for their families. This is an obstruction in participating electricity
saving in household, including electricity using plan, choosing electric appliance,
maintaining electric appliance, encouraging family members to save electricity, and
monitoring family’s electricity charge. Corresponding to the study of Jiraporn Mekto
[46] she studied about study of employees’ courage and satisfaction when working ;
Bank of Ayudhya Public Company Limited , Bangkok, She found that position levels
make courage and satisfaction with working different in the way employees help each
other and supporting great employees whose performance are great. Therefore,
supporting good relationship among employees, focusing on task assigned and
providing enough rest time are great ways to maintain employees’ courage and
satisfaction with working in the bank and manager should consider the ways and
prepare implementation.

2) Electricity saving behavior in households: of employees
without electricity subsidy affects to participatory level of electricity saving in
households. From the study, it was found that employees with high electricity saving
behavior highly participated in electricity saving in households. This might be because
employees with subsidy were recruited as employees of Electricity Generating of
Thailand after 1994. Most of them aged below 40 years and had educational level
range from bachelor’s degree to master degree. Thus, they understand well about
electricity saving, resulting in high behavior and participation in electricity saving in
households as well. This is to reduce household expense. However, some employees
without electricity had low electricity saving behavior in households and participation

in electricity saving in household because they did not bear family’s electricity charge.
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They thought that electricity plan, making decision in choosing electrical appliance,

and following up family’s electricity charge is head of the family’s responsibility.

4.13.2 Comparison of the impact of receiving and not receiving
electricity charge subsidy on participation level in electricity saving in household
of employees in EGAT

From the study of the impact of receiving and not receiving electricity
charge subsidy on participation in electricity saving in household of employees in
EGAT, it was found that receiving or not receiving electricity charge subsidy did not
affect to participation level in electricity saving in household. This might be because
most employees with subsidy thought that the subsidy was an extra income. If the
family has little electricity charge, it can use remaining money for other purposes.
Therefore, most employees with subsidy, who were mostly heads of family and
responsible for electricity charge, participated in electricity using plan, choosing
electricity appliance, encouraging family members to use electricity economically, and
monitoring family’s electricity charge. Employees without subsidy,although who had
less income and not responsible for electricity charge but mostly they were under 40
years old and graduate with a bachelor’s degree or higher,so they had high knowledge
in electricity saving in household. To relieve the burden of the head of family, they
participated with the family in making decision on choosing electric appliance, using
electricity economically, and suggesting family members to use -electricity
economically. Therefore, participation in electricity saving in household does not
depend on receiving or not receiving electricity charge subsidy but the attitude,

behavior or conscious of each person.
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CHAPTER V
CONCLUSIONS AND SUGGESTIONS

On comparing the participation in electricity saving in household usage of
employees EGAT, with and without electricity charge subsidy, the researcher can

discuss the result as follows.

5.1 Conclusion

5.1.1 Personal factor

From the study, it was found that the samples used in this study, with
electricity charge subsidy were female, 52.4%, and male, 47.6%. Numbers of family
members were 4 persons, 33.2%. Their status in family was head of the family, 57.2%.
They graduated bachelor’s degree 50.5%. The samples without electricity charge
subsidy were female, 56.9%, male, 43.1%. Most of them had 4 family members,
30.6%. Status in the family was family member 77.8%. They graduated bachelor’s
degree 51.4%.

5.1.2 Economic factor

From the study, it was found that most samples with electricity charge
subsidy had the income 50001-80000 Baht, 41.9%. Monthly family’s income over
100000 Baht was 36.7%. The family’s electricity charge between 1001-3000 Baht
was 56.5%. They mostly paid for electricity charge themselves, 79.9%. Most
samples without electricity charge subsidy had the income 10001-30000 Baht,
65.3%. Monthly family’s income between 50001-80000 Baht was 36.1%. The
family’s electricity charge between 1001-3000 Baht was 51.4%. Other family

members mostly paid electricity charge, 52.8%.
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5.1.3 Stimulating factor

5.1.3.1 Knowledge in electricity saving in household

From the study, it was found that most samples with subsidy
had much knowledge about electricity saving in household,91.7%. They had the most
knowledge about placing the computer at well-ventilated area, 96.8%. Most samples
without electricity charge subsidy had much knowledge in electricity saving in
household, 93.1%. Most of them answered correctly. They had the most knowledge
about melting the ice and checking the rubber seal at the edge of refrigerator door
regularly and do not put any material that obstruct condensing unit located outside the
room, 98.6%.

5.1.3.2 Electricity saving behavior in household

From the study, it was found that most samples with subsidy
had high electricity saving behavior in household, 59.1%. They had the most constant

electricity saving behavior at not using hair dryer to dry clothes, 80.8%. Most samples

without subsidy had high electricity saving behavior in household, 50%. They had the

most constant electricity saving behavior at not using hair dryer to dry clothes, 83.3%.

5.1.4 Participation level in electricity saving in household

From the study, it was found that most employees in EGATwith electricity
charge subsidy had moderate participation, 55.3%, low participation, 27.48%, and
high participation, 17.25%. Most employees in EGAT without electricity charge
subsidy had low participation, 47.22%, moderate participation, 37.50%, and high
participation 15.28%.

Most samples with subsidy had the most participation in electricity
saving in household at monitoring family’s electricity charge whether it increases or
decreases, 27.2%. Most samples without subsidy had the most participation in
electricity saving in household at monitoring family’s electricity charge whether it

increases or decreases, 30.6%.
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5.1.5 Problems and obstacles in participation in electricity saving in
household

From the study, it was found that most samples with subsidy had problems
and obstacles in participation in electricity saving in household at moderate level, 70.6%.
Most problems and obstacles in participation in electricity saving in household were at
very old electric appliance, 4.2%. Most samples without subsidy had problems and
obstacles in participation in electricity saving in household at moderate level, 63.9%. Most
problems and obstacles in participation in electricity saving in household were at family

members lack of understanding about electricity saving in household, 6.9%.

5.1.6 Suggestions of employees in EGATwith and without electricity
charge subsidy about whether receiving electricity charge subsidy affect to
participation in electricity saving in household

From the study, it was found that, most employees with electricity charge
subsidy did not affect to participation in electricity saving in household because if the
family use electricity economically, it will save money for other purposes. In addition,
they thought that electricity saving in household depends on conscious and behavior of
each person rather than subsidy factor. Most employees had electricity saving behavior
in household already. Most employees without subsidy thought that receiving subsidy
affect to participation in electricity saving in household because some employees with
subsidy felt that they did not pay for electricity charge on their own, so they did not
realize the importance of electricity saving. However, some employees thought that
receiving subsidy did not affect to participation in electricity saving in household.

However, both employees with and without subsidy agreed that electricity
saving in household depends on conscious and behavior of each person rather than

subsidy factor.

5.1.7 Suggestions of employees in EGAT with and without electricity
charge subsidy about encouraging employees in EGATto save electricity in their
own households

Both employees with and without electricity charge subsidy suggested the

way to encourage employees in EGATto save electricity in their households. Those
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are creating awareness of importance of energy, teaching about using electricity
economically, publicizing or arranging activities to promote participation in electricity
saving in household, for example creating motivation for electricity saving by offering

reward or discount for the family that is able to reduce monthly electricity cost.

5.1.8 The study of personal factor, economic factor, stimulating factor,
and problems and obstacles in participation that affect to participation level in
electricity saving in households of employees in Electricity Generating Authority
of Thailand

5.1.8.1 Personal factor

In the study on samples with electricity charge subsidy, it was
found that the samples with 5-8 family members had the highest participation level in
electricity saving in household (26.103 points). The samples, which were heads of the
family (26.011 points), had participation level in electricity saving in household higher
than the samples, who were family members. Male samples had participation level in
electricity saving in household higher than that of female samples. The samples at the
age under 31 years had the highest participation level in electricity saving in
household (27.50 points). The samples, in machinery driver position had the highest
participation level in electricity saving in household (29 points). The samples at level
2-7 had the highest participation level in electricity saving in household (26.159
points). The samples with primary school had the highest participation level in
electricity saving in household (31 points).

In the study on samples without electricity charge subsidy, it
was found that the samples with less than 5 family members had the highest
participation level in electricity saving in household (25.869 points). The samples,
which were family members (25.821 points), had participation level in electricity
saving in household higher than the samples, which were heads of the family. Female
samples (26.365 points),had participation level in electricity saving in household
higher than that of male samples. The samples at the age 31-40 years had the highest

participation level in electricity saving in household (26.571 points). The samples,
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whose positions were accountant had the highest participation level in electricity
saving in household (35 points). The samples at level 8-12 had the highest
participation level in electricity saving in household (26.50 points). The samples with
master degree had the highest participation level in electricity saving in household

(25.928 points).

5.1.8.2 Economic factor

In the study on samples with electricity charge subsidy, it
was found that the samples with monthly income 30001-50000 Baht had the
highest participation level (26.55 points). The samples with family’s monthly
income 30001-50000 Baht had the highest participation level in electricity saving
in household (26.974 points). The samples with monthly electricity charge lower
1000 Baht had the highest participation level in electricity saving in household
(28.20 points). The samples, who were responsible for the family’s electricity
charge, had participation level in electricity saving in household higher than the
samples,whose family members were responsible for electricity charge (26 points).

In the study on samples without electricity charge subsidy, it
was found that the samples with monthly income 50001-80000 Baht had the
highest participation level (32.67 points). The samples with family’s monthly
income 80001-100000 Baht had the highest participation level in electricity saving
in household (27.5 points). The samples with monthly electricity charge over 5000
Baht had the highest participation level in electricity saving in household (28
points). The samples, which were responsible for the family’s electricity charge,
had participation level in electricity saving in household higher than the samples,

whose family members were responsible for electricity charge (26.205 points).

5.1.8.3 Stimulating factor in electricity saving in household

1) Knowledge in electricity saving in household

In the study on samples with electricity charge subsidy, it was
found that the samples with average knowledge about electricity saving in household
had the highest participation level in electricity saving in household (26.44 points).
The next groups were samples with high knowledge (25.986 points) and samples with
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little knowledge (23.875 points). In the study on sample without electricity charge
subsidy, it was found that the samples with average knowledge had the highest
participation level in electricity saving in household (26.33 points). The next groups
were samples with high knowledge (25.716 points) and samples with little knowledge
(24.5 points).

2) Electricity saving behavior in household

In the study on samples with electricity charge subsidy, it
was found that the samples with high electricity saving behavior had the highest
participation level in electricity saving in household (27.124 points). The next
group was samples with moderate electricity saving behavior (24.278 points) and
samples with little electricity saving behavior (24 points). In the study on samples
without electricity charge subsidy, it was found that the samples with high
electricity saving behavior had the highest participation level in electricity saving
in household (27.5 points). The next group was samples with moderate electricity
saving behavior (23.94 points) and samples with little electricity saving behavior

(23.5 points).

5.1.8.4 Problems and obstacles in participation in electricity
saving in household

About the samples with electricity charge subsidy, the samples
with many problems and obstacles in participation in electricity saving in household
had the highest participation level in electricity saving in household (27.214 points).
The next group was the samples with few problems and obstacles (26.923 points). The
next group was samples with some problems and obstacles (25.538 points).

About the samples without electricity charge subsidy, the
samples with few problems and obstacles in participation in electricity saving in
household had the highest participation level in electricity saving in household (27.565
points). The next group was the samples with many problems and obstacles (25.33

points) and the samples with some problems and obstacles (24.804 points).
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5.2 Suggestions about the guideline for improvement and support of

electricity utilization in households of staffs in EGAT

This comparison study of participation in electricity saving in household of
employees in EGAT with and without electricity charge subsidy is survey research by
using questionnaire. It showed the factors that affect to participation in electricity
saving in household, including the impact of receiving and not receiving electricity
charge subsidy on participation level in electricity saving in household of employees
in the central office of EGAT. Due to this, the Present researcher would like to suggest
the guideline to improve and support the use of electricity in household of employees
in EGATas follows.

5.2.1 The executives might consider on improving electricity charge
subsidy policy. The proportion of electricity charge subsidy of staffs that receive can
be distributed to the existing staffs that do not receive. Or this electricity charge
subsidy policy can be canceled. Then use this budget as reward in the project to
encourage staffs that participate in electricity saving in their households. For example,
reward the staffs that can reduce their monthly electricity charge. Electricity charge
subsidy can be adjusted by returning electricity charge subsidy to EGAT for the
families that used electricity less than monthly allocated amount.

5.2.2 Most problems and obstacles in participation in electricity saving in
household were about very old electric appliance, too many family members, and
family members lack of understanding in electricity saving in household. Therefore,
one might arrange the activity that educates and creates the good sense in electricity
saving for employees and their families, for example, organizing staff’s family rally to
teach about proper electricity saving in household, arranging the project to exchange
old electric appliance for new one fot No.5 label for employees, who buy electric
appliance from cooperative shop of EGAT and arrange the project to use old electric
appliance as discount for buying new no.5 electric appliances for staffs that buy
electric appliance in the department’s cooperative. Encourage the stuffs to use no.5
electric appliance by selling no.5 electric appliances for the staffs with cheaper price
than the market

5.2.3 In order to make all staffs in Electricity Generating Authority of

Thailand realize in electricity saving in households, the training about electricity
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saving in households, consequences of electricity utilization on the environment, and
knowledge about global warming should be organized regularly, at least once a year.
Moreover, it should announce and encourage staffs to participate in electricity saving
in households regularly by using media, such as persuading through radio,

organization journal, or forum.

5.3 Suggestions for further research

5.3.1 Increase the area and sample size for the research. The study should
include the employees of the Central Head Office and power plant offices throughout
the country.

5.3.2 Conduct similar research in other state enterprises, where employees
receive electricity charge subsidy. The result can be a guideline for planning,
improving or determining the policy to support electricity saving in household of
employees in such institutes.

5.3.3 One must consider increase study factors. Those factors might
influence on participatory level, for example, age and behavior of family members,
awareness of power saving information, the period that one lives with his family.

5.3.4 Conduct to study the guideline about saving electric energy in other

groups of people in the social through other types of payment policies.
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APPENDIX A
INFORMATIONS FROM EMPLOYEES

This comparative study of participation in electricity saving in households

of employees in EGAT with and without electricity charge subsidy, the information

was collected by using questionnaire among the samples, 313 employees in EGAT

with electricity charge subsidy and 72 employees without electricity charge subsidy

The results were statistically analyzed such information. The result is presented

consecutively as follows.

1. Personal factor of the sample group

Table 1 Number and percentage of personal factor of samples with and without

electricity charge subsidy

(n=2385)

Samples with electricity

Samples without

Personal factor charge subsidy electricity charge subsidy
Number Percentage Number Percentage
Number of family
members
less than 5 persons 223 71.2 46 63.9
5-8 persons 87 27.8 23 31.9
more than 8 persons 3 1.0 3 4.2
313 100 72 100
Status in the family
Head of the family 179 57.2 16 22.2
Family member 134 42.8 56 77.8
313 100 72 100
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Table 1 Number and percentage of personal factor of samples with and without

electricity charge subsidy (cont.)

(n=385)
Samples with electricity Samples without
Personal factor charge subsidy electricity charge subsidy
Number Percentage Number Percentage

Sex
Male 149 47.6 31 43.1
Female 164 52.4 41 56.9

313 100 72 100
Age
Under 31 years 2 0.6 26 36.1
31-40 years 23 7.3 28 38.9
41-50 years 111 35.5 16 22.2
51 years and above 177 56.5 2 2.8

313 100 72 100
Position
Engineer 39 12.5 14 194
Geologist 4 1.3 1 1.4
Scientist 1 0.3 6 8.3
Lawyer 14 4.5 3 4.2
Accountant 19 6.1 2 2.8
Expert 62 19.8 6 8.3
Computer technician 17 54 4 5.6
Technician 78 249 8 11.1
Professional staff 58 18.5 23 31.9
Nurse | 0.3 - -
Machinery driver 1 0.3 - -
Driver 1 0.3 - -
Skilled technician 12 3.8 2 2.8
Skilled worker 5 1.6 - -
Worker 1 0.3 3 4.2

313 100 72 100
Level
2-7 194 62 68 94.4
8-12 119 38 4 5.6

313 100 72 100
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Table 1 Number and percentage of personal factor of samples with and without

electricity charge subsidy (cont.)

(n=2385)
Samples with electricity Samples without
Economic factor charge subsidy electricity charge subsidy
Number Percentage Number Percentage
Educational level
Primary school 3 1.0 - -
Secondary school 7 2.2 - -
High school/vocational 59 18.8 8 11.1
certificate
Diploma/high vocational 53 16.9 13 18.1
school
Bachelor’s degree 158 50.5 37 514
Master degree 83 10.5 14 19.4
313 100 72 100

2. Economic factor of the sample group
Table 2 Number and percentage of economic of the samples with and without

electricity charge subsidy.

(n=2385)
Samples with electricity Samples without
Economic factor charge subsidy electricity charge subsidy
Number Percentage Number Percentage
Monthly income
under 10000 Baht - - 6 8.3
10001-30000 Baht 20 6.4 47 65.3
30001-50000 Baht 89 28.4 13 18.1
50001-80000 Baht 131 41.9 3 4.2
over 80000 Baht 73 233 3 4.2

313 100 72 100
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Table 2 Number and percentage of economic of the samples with and without

electricity charge subsidy (cont.)

(n=2385)

Economic factor

Samples with electricity

charge subsidy

Samples without
electricity charge subsidy

Number Percentage Number Percentage

Family’s monthly income
under 30000 Baht 5 1.6 16 22.2
30001-50000 Baht 39 12.5 17 23.6
50001-80000 Baht 80 25.6 26 36.1
80000-100000 Baht 74 23.3 2 2.8
over 100000 Baht 115 36.7 11 15.3

313 100 72 100
Electricity charge
under 1000 Baht 25 8.0 18 25
1001-3000 Baht 177 56.5 37 51.4
3001-5000 Baht 75 24.0 14 19.4
over 5000 Baht 36 11.5 3 4.2

313 100 72 100
Person responsible for
electricity charge
Take responsibility 250 79.9 34 47.2
personally
Other family members take 63 20.1 38 52.8
responsibility

313 100 72 100
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3. Knowledge in electricity saving in household

Table 3 Number and percentage classified by knowledge in electricity saving in
households of samples with electricity charge subsidy

(n=385)

Samples with electricity charge subsidy

Questions Correct Wrong
Number  Percentage = Number Percentage
(persons) (persons)

1. Use fluorescent bulb for the place

that needs to turn the light on all 257 82 1 56 17.9
night.
2. Use thick bulb instead of thin bulb. 280 89.5 33 10.5

3. Do not turn off television by using
remote control, turn its switch off. 290 92.7 23 7.3

4. Do not adjust the television screen
too bright to prolong its useful life. 250 79.9 63 20.1

5. Use normal television saves more
electricity than LCD television. 149 47.6 164 52.4

6. Use water heater that contains
water tank covered by insulator. 267 85.3 46 14.7

7. Use small hair dryer, which
consumes little electricity. 228 72.8 85 27.2

8. At the same size, two-door
refrigerator save more electricity ]9 284 224 716
than one-door electricity ' '

9. Do not place refrigerator near heat
source. Place the refrigerator away
from the wall at 1§ast 15 . 299 955 14 45
centimeters from its back and its
side.

10. Adjust refrigerator temperature at
3-6°C and 15-18°C in the freezer. 250 79.9 63 20.1
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Table 3 Number and percentage classified by knowledge in electricity saving in

households of samples with electricity charge subsidy (cont.)

(n=2385)

Samples with electricity charge subsidy

) Correct Wrong
Questions
Number Percentage  Number  Percentage
(persons) (persons)
11. Melt the ice and check the
rubber at the edge of 301 96.2 12 3.8
refrigerator door regularly.
12. Do not b.O.ll water or cook in 288 9 25 g
air-conditioned room.
13. Do not place any material that
blocks condensing unit 297 94.9 16 5.1
installed outside the room.
14. Do not place microwave oven
near other electric appliances, 296 94.6 17 54
such as television.
15. Un'plufg a few minutes before 205 942 18 58
finish ironing.
16. Place washing machine in dry
area. Do not place it in the 286 91.4 27 8.6
toilet.
17. Use computer with power
saving system by noticing 287 91.7 26 8.3
Energy Star symbol.
18. T fth i h
8 ano t emonltor\y en not 292 933 21 6.7
using more than 15 minutes.
19.P1 h ter i 11-
9 aCf?t e computer in we 303 96.8 10 10
ventilated area.
20. Set th t 1
0. Set the Screen Saver to prolong 783 90.4 30 9.6

the monitor’s useful life.
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Table 4 Number and percentage classified by knowledge in electricity saving in

households of samples without electricity charge subsidy

(n=2385)
Samples without electricity charge subsidy
Correct Wrong
Questions
Number  Percentage = Number Percentage
(persons) (persons)

1. Use fluorescent bulb for the
place that needs to turn the 63 87.5 9 12.5
light on all night.

2. Use thick bulb instead of thin 59 31.9 13 18.1
bulb.

3. Do not turn off television by
using remote control, turn its 68 94.4 4 5.6
switch off.

4. Do not adjust the television
screen too bright to prolong 58 80.6 14 19.4
its useful life.

5. Use normal television saves
more electricity than LCD 39 54.2 33 45.8
television.

6. Use water heater that contains
water tank covered by 65 90.3 7 9.7
insulator.

7. Use small hgir dryer, Which 60 333 12 16.7
consumes little electricity.

8. At the same size, two-door
refr1g§r?1t0r save more 56 77 8 16 279
electricity than one-door
electricity

9. Do not place refrigerator near
heat source. Place the
refrigerator away from the 69 95.8 3 4.2

wall at least 15 centimeters
from its back and its side.
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Table 4 Number and percentage classified by knowledge in electricity saving in
households of samples without electricity charge subsidy (cont.)

(n=2385)

Samples with electricity charge subsidy

Correct Wrong

Questions
Number Percentage  Number  Percentage

(persons) (persons)

10. Adjust refrigerator
temperature at 3-6°C and 54 75 18 25
15-18°C in the freezer.

11. Melt the ice and check the
rubber at the edge of il 98.6 1 1.4
refrigerator door regularly.

12. Do not boil water or cook in

i . 65 90.3 7 9.7
air-conditioned room.

13. Do not place any material
that blocks condensing unit 71 98.6 1 1.4
installed outside the room.

14. Do not place microwave
her electri
oven. near other electric 69 95.8 3 49
appliances, such as

television.

15. Unplug a few minutes

2 2 2.
before finish ironing. 70 97 8

16. Place washing machine in
dry area. Do not place it in 67 93.1 5 6.9
the toilet.

17. Use computer with power
saving system by noticing 66 91.7 6 8.3
Energy Star symbol.

18. Turn of the monitor when
not using more than 15 67 93.1 5 6.9
minutes.
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Table 4 Number and percentage classified by knowledge in electricity saving in

households of samples without electricity charge subsidy (cont.)
(n=2385)

Samples with electricity charge subsidy

. Correct Wrong
Questions
Number Percentage  Number Percentage
(persons) (persons)
19. Plac§ the computer in well- 70 972 ) )38
ventilated area.
20. Set the Screen Saver to
prolong the monitor’s useful 65 90.3 7 9.7

life.

4. Behavior of electricity saving in household
Table 5 Number and percentage categorized by behavior in electricity saving in

households of the samples with electricity charge subsidy

(n=385)
Always Sometimes Never
Questions Number Number Number
(percent) (percent) (percent)
1. Study the details of electricity 183 127 3
consumption before purchase. (58.5) (40.6) (D)
2. Choose electric appliance with power- 241 67 5
saving label (No.5 label) (77) (21.4) (1.6)
3. Always turn off the light when not 238 75 0
using. (76) (24) 0)
4. Use fluorescent bulb instead of 206 105 2

incandescent bulb. (65.8) (33.5) (0.6)
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Table 5 Number and percentage categorized by behavior in electricity saving in

households of the samples with electricity charge subsidy (cont.)

(n=1385)
Always Sometimes Never
Questions Number Number Number
(percent) (percent) (percent)
5. Use natural light instead of light bulb 216 94 3
at day time. (69) (30) (1)
6. Always turn off television when not 237 70 6
watching. (75.7) (22.4) (1.9)
7. Always unplug television when not 187 105 21
using. (59.7) (33.5) (6.7)
: .. ) 16 145 152
8. Adjust television screen very bright. (5.1) 46.3) (48.6)
9. Always turn the fan on at maximum 30 205 78
speed. (9.6) (65.5) (24.9)
10. Have only enough water in the 128 133 52
electric pot. (40.9) (42.5) (16.6)
22 73 218
11.K 1 d not be using.
eep plugged not be using ) (233) (69.6)
11 49 253
12. Use hair dryer to dry clothes.
se hair dryer to dry clothes (3.5) (15.7) (80.8)
20 188 105
13. Open the refrigerator frequently. (6.4) (60.1) (33.5)
14. Put too many things in the 19 181 113
refrigerator. (6.1) (57.8) (36.1)
13 89 211
15. Refri hot thing.
5. Refrigerate hot thing (4.2) (28.4) (67.4)
16. Check the rubber seal of refrigerator 74 196 43

door. (23.6) (62.6) (13.7)
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Table 5 Number and percentage categorized by behavior in electricity saving in

households of the samples with electricity charge subsidy (cont.)

(n=385)
Always Sometimes Never
Questions Number Number Number
(percent) (percent) (percent)
17. Turn off air-conditioner before stop 178 118 17
using. (56.9) (37.7) (5.4)
18. Set the air-conditioner temperature 195 106 12
over 25°C. (62.3) (33.9) (3.8)
169 116 28
19. Iron many clothes at the same time. (54) 37.1) (8.9)
20. Turn off computer monitor when 176 131 6
not using more than 15 minutes. (56.2) (41.9) (1.9)

Table 6 Number and percentage categorized by behavior in electricity saving in

households of the samples without electricity charge subsidy

(n=385)
Always Sometimes Never
Questions Number Number Number
(percent) (percent) (percent)
1. Study the details of electricity 43 28 1
consumption before purchase. (59.7) (38.9) (1.4)
2. Choose electric appliance with 55 17 0
power-saving label (No.5 label) (76.4) (23.6) 0)
3. Always turn off the light when not 49 23 0
using. (68.1) (31.9) 0)
4. Use fluorescent bulb instead of 44 24 4
incandescent bulb. (61.1) (33.3) (5.6)
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Table 6 Number and percentage categorized by behavior in electricity saving in

households of the samples without electricity charge subsidy (cont.)

(n=385)
Always Sometimes Never
Questions Number Number Number
(percent) (percent) (percent)
5. Use natural light instead of light bulb 49 23 0
at day time. (68.1) (31.9) (0)
6. Always turn off television when not 49 23 0
watching. (68.1) (31.9) (0)
7. Always unplug television when not 34 31 7
using. (47.2) (43.1) 9.7)
8. Adjust television screen very bright. 5 25 42
(6.9) 34.7) (58.3)
9. Always turn the fan on at maximum 11 46 15
speed. (15.3) (63.9) (20.8)
10. Have only enough water in the 32 32 8
electric pot. (44.4) (44.4) (11.1)
' 2 19 51
11. Keep plugged not be using. (2.8) (26.4) (70.8)
3 9 60
12. Use hair dryer to dry clothes. 4.2) (12.5) (83.3)
3 45 24
13. Open the refrigerator frequently. 4.2) (62.5) (33.3)
14. Put too many things in the 3 56 13
refrigerator. (4.2) (77.8) (18.1)
3 19 50
15. Refrigerate hot things. 4.2) (26.4) (69.4)
14 36 22

16. Check the rubber seal of refrigerator
door. (19.4) (50) (30.6)
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Table 6 Number and percentage categorized by behavior in electricity saving in

households of the samples without electricity charge subsidy (cont.)

(n=1385)
Questions Always Sometimes Never
Number Number Number
(percent) (percent) (percent)
17. Turn off air-conditioner before stop 40 28 4
using. (55.6) (38.9) (5.6)
18. Set the air-conditioner temperature 29 39 4
over 25°C. (40.3) (54.2) (5.6)
\ 32 32 8
19. Iron many clothes at the same time. (44.4) (44.4) (11.1)
20. Turn off computer monitor when not 28 38 6
using more than 15 minutes. (38.9) (52.8) (8.3)

5. Participation in electricity saving in household
Table 7 Number and percentage classified by characteristic of participation in

electricity saving in households of samples with electricity charge subsidy

(n=2385)
Highest High Medium Low Lowest
Participation characteristic number number number number number
(percent) (percent)y (percent)y (percent) (percent
1. The family has economical 32 137 137 7 0
electricity using plan 10.2) (43.8) (43.8) (2.2) 0)
2. Planning for electricity saving plan 27 138 132 10 6
with family members (8.6) (44.1) (42.2) (3.2) (1.9)
3. Buying power-saving electric 74 168 68 3 0
appliance for home use (23.6) (53.7) (21.7) (1) 0)
" ey s ey o 4B M0
13.1 40. 41. 4.
family members (13.1) (40.6) (41.9) (4.5) ©
5 Use electri T call 52 141 112 7 1
. Use electric appliance economically (16.6) (45) (35.8) 2.2) 0.3)
ST w
27.2 . 2. 1.
oreases 212 (83 (26 (19 (©
7. Family members use electricity 34 105 162 11 |

economically (10.9) (33.5) (51.8) (3.9 0.3)
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Table 8 Number and percentage classified by characteristic of participation in

electricity saving in households of samples without electricity charge subsidy

(n=1385)
Highest High Medium Low Lowest
Participation characteristic number number number number number

(percent) (percent) (percent) (percent) (percent)

1. The family has economical 9 21 39 3 0
electricity using plan (12.5) (29.2) (54.2) 4.2) (0)
2. Planning for electricity saving 9 18 39 6 0
plan with family members (12.5) (25) (54.2) (8.3) (0)
3. Buying power-saving electric 21 36 14 1 0
appliance for home use (29.2) (50) (19.4) (1.4) (0)
4. Express.ing cl)lpinion or 13 71 34 4 0
suggesting the way to save
electricity for family members e (292) (472) (5.6) ©)
5. Use electric appliance 15 28 29 0 0
economically (20.8) (38.9) (40.3) 0) 0)
6. l\ﬁonitorirll]g flami'ly"s electricity 29 24 21 4 |
charge whether it increases or
o (30.6) (33.3) (29.2) (5.6) 1.4)
7. Family members use electricity 11 18 37 5 1
economically (15.3) (25) (51.4) (6.9) (1.4)

6. Problems and obstacles in electricity saving in household

Table9 Number and percentage of problems and obstacles in participating in

electricity saving in household of the samples with electricity charge subsidy

(n=385)
Highest High Medium Low Lowest
Characteristics of problems and
. S number number number number number
obstacles in participation
(percent) (percent) (percent) (percent) (percent)
1. The lack of understanding about 11 24 161 86 31
electricity saving in household (3.5) (7.7) (51.4) (27.5) 9.9
6 17 176 93 21
2.T famil b
00 hany famtly members (1.9 (5.4) (56.2) (29.7) (6.7)
. Famil lack of
: il(lilelr}s/tzzﬁlbeioact e?ectricit 6 24 163 20 24
u i u
. g Y (1.9) (7.7) (52.1) (30.7) (7.7)
saving in household
4. Very old electric appliance 13 38 195 32 15
P Ve PP (4.2) (12.1) (62.3) (16.6) (4.8)
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Table 10 Number and percentage of problems and obstacles in participating in electricity

saving in household of the samples without electricity charge subsidy

(n=2385)
Characteristics of problems  Highest High  Medium Low Lowest
and obstacles in number number number number number
participation (percent) (percent) (percent) (percent)  (percent)
1. The lack of u.ndersts'mdling 3 5 37 19 p
about electricity saving in 4.2) (6.9) (51.4) (26.4) (11.1)
household
\ 2 7 34 17 12
2. Too many family members (2.8) 9.7) (47.2) (23.6) (16.7)
3. Family members lack of
understanding about 5 5 34 22 6
electricity saving in 82 69) (47.2) (30.6) ®3)
household
3 11 39 14 5

4. Very old electric appliance (4.2) (15.3) (54.2) (19.4) (6.9)




Patchaya Tulatong Appendices / 114

APPENDIX B
QUESTIONNAIRES
TSI Y TS REY]
ﬁfﬂﬁnme

dy I 1 & a3 9 o Aa a J
Lmuaauammﬂumuwuwmmsmmayjaﬂizﬂaumsmmmuwu‘ﬁmm

%

= 2 ) @ 7 ~ a 2 9
unAnefTayan In augdunadosutazninensmans awuna lulagmsuimsaunadon
a a @ a ~ &9 I 9 dy A g 1 a S
MANAY WINeIaoNHAa annIvzudeyaiugunodluuuanalumsdaasumsiaiu
sruv0amiTnums Iihderaauvalszma Inelunmsdszudandaanu T luasr5ou

I~ a Aa < v gl.l
NFAIABLLLUFDUD NN NTEAINANUT LIS IHT oM WANUAAT UYL Toyaninuavzgn
a I~ o (] 1 [ { 1Y o ] a 1
Yatluanuduuazez lilinanensUiulasuszan dumis taziduaouvesniu Joya

g’/ dal 9 d‘ a o g}/ dy J g’/ Uy ] A Y 1 A ] =
NanuatiozlHienuITeAT MY {39890V UNIZAVOE B UM 1HANIINL00E19A
2
1 Tomaid
) d” ] I [l o dy
HUVERUNNRLULNLeeNIY 7 aIU A9l
[ ~ I 9 ~ [ v 1
i 1 Wuveyamednuildeaivyana
[ { <3 [ a [ [
daun 2 dhuhsersugno selauazseneanszua Ivih
[ { < [ [ [ @
a3 Wunvudannud lumsiszudandsan iihluasaisou
[ { I [ a o o [
dwwi 4 Wuyuianganssulumsdsendandanu liihluasiseu
1 { I~ § % 1 1 @ @ [
dui 5 AudeyanernumsidiusinlumsdsendandanulihluaiiGou
woamiinums lihdhenaauralszmalne
1 ~ I = (% A [
a6 unuudeunnenudyrivazgiassalunsidiuiiulunis
Usendandsanu lihluasisou
1 ~ I a d' [ ) @ o
aun 7 dunuvasuaiuaretlameinuisiaue Yo INNNUNTNNUMNST
Tlihehonaauvadszmea Inslumsdszudangsnu i luasiseu
v Y
YBUDUAM IUANUAFUIVOIMUNADUUVU TV 8 Tonail
M98 UNA1INBE A IN01

o R 2 FY Y J
uﬂﬁﬂmlﬁiyﬂgﬂﬂ AUSTIUIAADULUASNINIINITAITAT

v na TuTagnsus s aIadon MANIAY UHIINSIaINHAA



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Technology of Environmental Management) / 115

vooa v
ﬁiuvflﬂhﬂﬂﬁﬁuqﬂﬂa

¥
o A

= Y a ] 1 A o A 1 1 A J 1 Y A
wuas Tilsaesutannuauasluyeddn vienunowne v lugesininmuignasinga
1. vy uas 130U (SAANIURIY) oo Al

2.ﬁ01uﬂ1wmﬂﬂﬁ1u1uﬂiﬂﬂﬂ§3
Y 9 [
() HINUIATOUAST)

() avwnluaseunsn

3. e ()W () QN

1 3

5. KU
() AfINg () UaAnNg () WinuIAI0INg
() aonlin () Nty () WIPNUTVID
() unsswImMeT () IATHYNI () WINUAVLG 0

O)vimdnemani () gasradeunelu () Wi sin.

( ) 1WnNAUITe ( ) M3 () FNFUIYMNI

() vniu () dnaeuames () minausnyinnulaoasns
( )mauwmf () %14 () WnMs

() Huaunng () WHANUAIN () AUF I

v a 4 J
() WnIeaasmsunnd () weruna () AN

7. 185 uRudanwilszinnanszua I wmse lu

() 185u () Tu'lésu

8. FTAUMIANEN
() Uszaudnm () UseuANYINDUAL
() dsendAnaoulatealy. () oyilsyaaha.

=~

() Jsaanas () smann () dsayuen



Patchaya Tulatong

\J lﬂ' U a
adun 2 ﬂi}«‘nﬂmammgnﬂ

o dq’ = 9 a ] 1 A o A 1 1 A g 1 9
MBe Tdsaeudananuanasluyesin vsenuasowmine v~ 11!“116\131\11/]L141!319ﬂ@]@\17]?jﬂ

Appendices / 116

]
=1

9 1 a A A Yo a [ wi A
9. 71¢'ldveaniu (Ruwdeui lasuasesiuiuseldous)sdeu

( ) §1n731 10,000 LN
( ) 30,001-50,000 LN

( ) ¥R 80,000 VN

8. 918 1ANIMUAUDIATOUAS AADU
( ) #1171 30,000 1IN
() 50.001-80,000 VN

( ) ¥1PNI1 100,000 1IN

9. srvneanszua Iihueinsounsa sdou
( ) §1n731 1,000 LN

() 3,001-5,000 UM

10. yanansumszanszua llfhlunseuasa

() $INMULDY

() 10,001-30,000 LN

() 50,001-80,000 LN

( ) 30,001-50,000 LN

( ) 80,001-100,000 VN

() 1,001-3,000 N

() 31PN 5,000 LN

() yanadulunseuns?

daui 3 suuTannadlumsdszndandsauliihlunsuseu

o A o A v v v ' 2 A & '
ABHII NTUINUATDINNIY 150 X ﬁu'](’ll@ﬂ’]']uﬂ@hlﬂu@'luﬂj’luﬂﬂlﬁumﬂQﬂ’]u

o [ { A a Qy 4
() 1. dwmsuanmindeutlans linasanu arsldvacanouunangoosdaud

() 2. a5 ldvasaduunums lsvasanou

() 3. luastlaInsimiaaes IunaouInsa mszezlass I arstlaaindnanniog

v
() 4. lidFveemmvesInsvimiliananamuly mizezsi lvasanmiiongdu

o J ' o (% 1
()s. Lﬁ@ﬂi“]ﬁﬂﬁﬂﬁﬂ%ﬂ‘ﬁiﬁhﬂ? ﬁ]%ﬂf’lﬂﬂﬁgﬁfJﬂWﬁ\‘i\‘i"luiﬂﬂﬂ’J"lﬂ'lﬁal%%ﬂ LCD

]
IS [

Y o FY ' a 12 E
ﬁﬂﬂWiﬂlGIfWﬁ\i\ﬂullﬂiﬂﬂﬂ’J"IGISUWI/IlliJiJQQ‘H'mWfJ“lu



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Technology of Environmental Management) / 117

Y 1

4 4 1 < . [ Y4 @
() 7. maaenganTeauthuuviuiadn #al% 1Wiilee 1953 400-700 Tad az1lsevda
1 4 1A v J
TWHhunnnldasesvuialvainiivuig 1,000 - 1,500 Iad
{1 o ] o ' <
()8 lunnanuinu msdengiunuudetlszg vxilsznda lingaumminlszgie
T Y ' P N v & 9 o Yy "y
() 9.e003q18u Indurasnnui ounazasaai enndiiam s urauaza s lidos
17115 .
3’/ a Yy I o [} [~ 1 o
() 10. msasgunimeludiou 3-6° C nazlugowsuaseINa 15-18° C
3 g ° <
() 11. msazaeod @i uene 1azAIIns 19 a0 ue U LTEadIduIEND
|l 901 { 4 v
() 12. hiduimselseomnsluriesilimsoslSuema
1o A = 9 2 A 2 ¥ 1 Y
() 13. hivhasvesliAeunamsaud ez eonvenouAUTIgHATIA 0 LONT D
1 4 4 4 ] Y4 a
() 14. luamsnaa luTasndlndgnsalnseald lnihoua wu Tnsvimi wieang
g}v 1 [~ Qy =) Y =~
() 15. m3eeatlannewaivaumssamiszuna 2-3 wih
Y 4 H 1 g’/ 90’
() 16. msaunTeadni 1 lunwia Tuasasluresni
a P o (% [ [ ] 4
() 17.1@enlFnoununei sz uulszndanasanu Taedunadyanyal Energy Star
Y v
mizszuviazlemas liihanasdesas 55 luvaziseray
() 18. Yavenmiie luldanununii 15 wii

2, A 2 A Aa ¥ P
()19. @Nﬂ'ﬁ)‘ﬂW'JmﬂﬁGlu‘]_l5!')31’]%?7']533‘]_]']&?]’31%3@“1@@

Y A o Y
()20. AITENTLUY Screen Saver INBINHIAUNINUBINUIIO



Patchaya Tulatong Appendices / 118

dauii 4 JoyangAnssulumsiszndanasanluihlunsusen

o dq’ o d‘ ] d' = a 1 = a [
APLUII NTUINUATIINNY v Gluﬂf'ﬁ)ﬁ‘V]Llﬁﬂ\1i‘lQ‘Wﬂﬁﬂ‘i’iMT@Q%WHWi@ﬁM1%ﬂ1Hﬂi@Uﬂ5’J

I a
AUANMUTUDT

NYANTIN nmonss | dhoenss Taladh

=2 ! =S = (4
1. ANRILAZDIUITIYALIDYANYINUNIT

lnasnu Iihveuaseals lihnou

v A

2
aaaulade

2. denas 0% lihninanlserdalu

([RAINVO3 5)

Y [
3. Ua'lWnnasuiie lildau

4. lvaenvigeasmaudununaon 1d

5. lunanaiulduaasssumauny

msilavaoa lil

a o g‘/ A =
6. YaTnsnminnasuise lulinug

& o ¥ y a
7. noalanInsiminnasulodnlsy

8. Ysumrhee Inssiai I adnaunng

a Y Y v
9. WavpanvlszAULIIQUGIgaaND

7 ~ 7
10. ladhaslunszamirdeuliwemung

AIAMUADINT

Y v

(2 9
11 @svdannizaningouns’ls uifag

Tudauld

v F
12.151a50 9wy 1o 19t

A < '
13. Wadiiutions

U I ]
14, Taveslugiiuonmin

o Y ' Y3
15. u1ﬂlﬂQ5ﬂu!L%‘lu@j!ﬂu

]
16. 9329 UVD VYN 21T




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Technology of Environmental Management) / 119

NYANIIN Hmpa3s | hwenss Tailavia

17. daunsoSuoimeanowan e

9 r [
18. Asgai a5 091U e lidn g

25°C

= Y
19. 3ANINTIIATUING

a a o 4 1
20. Uanshaenounanosiie lildau

a =
IO 15 UM




Patchaya Tulatong Appendices / 120

g 5 msiausmlumsiszndandsniihluasySou

v Y [
A Tdsanasannmuiaiuinlunenisulase i Tasnuaseanuie v aslureq

9 = ' =
VDAITUINYITDIUAY)

STAUMINAIUIIN

% o IS \J v v d'
ANHUTMINTIUTIY N nn | thupas | ves | veafiga

=h.
o2
2]

1. ATOUATIVOINIUTNTINLHUNT

Ignaanu ihneluaueds

2. MUMNURUMTUserdanasary
Tihmeluhusawsuandnlu

ASOUAT

[
=

£ v
3. wudenweginsalnseals v

Uszrdanganuiiolaneluai

1 a I~
4. MULAAIANUAANUYS O
usuuzuuIMalumsdserda
waaau e luthu iy

aunwnlunssuns

5. muldginsal lfhaeluhu

0819152 da

6. Mudangienea luihue

] Y
ATOUATIIUNVIUNITDAAAY

7. aun¥nluasounsIveanull
wganssums lenasanluih

luthuedalszvida




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Technology of Environmental Management) / 121

dauii 6 Tayrimazgiassalumsiidausndumsiszudandsanlnihluniseu

amwues  Tilsannsanlymuezglassalumstidws wlumsdsendandanu i luasisou

] ] [ o 4 1 1 { <3 1 H
youn ey uszavla Taeviuas oring v A YN NNATIMIUANUR UV NININ YA

Pyriwazgilassalumsiiaiusinves syauifyrmazgiassn
winnulumsiszrndanasnudnih N | N 1w Woy | vioy
v A d' d'
lunsiseu ngn nan ngn

1 9 d' v A
1. munanun lanenuiIsms

Uszndanasanu i luassou

2. uwuauFnluaseunsiveaniu

PNUIUNIN

3. au¥nlunseunTIveINIUVIAAY

9J d' [ % (%
wWhlanenuIsmstsendanasau

T lunsa5ou

4. gUnsalingeld luihaeluthuves

T = Y
1/”1!“’8’]Qﬂ’|§161511’|ﬂ




Patchaya Tulatong Appendices / 122

vooa v
aAIUNT  vOLAUBDIUT

o X ) A & A g 1 g ¢ 4 A
Manad llsansenvaauauuzauanuaami NI uilse Texiaua1uiluaia

1 a 1

Yo a v A 1 Y A 1 S 1 o [
1. ‘I/nuﬂﬂ’Zﬂfﬂihlﬂiﬂlﬁuﬂﬂ%WﬂTﬂi%Llﬁllw1/\hllNEW'IE’Jﬂ"l'illﬁ?ﬂi?ﬂiﬂﬂ?iﬂiz‘ﬁﬂﬂ?‘lﬂﬂﬁu

T luasrGounsely ograls

2. MuaaiIsmslatdanegauasuldmiinauns I drenaaunsszmalned

nganssumsyserdanasnu lihluasiiseuvesaues



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Technology of Environmental Management) / 123

BIOGRAPHY
NAME Miss Patchaya Tulatong
DATE OF BIRTH 9 February 1984
PLACE OF BIRTH Bangkok, Thailand
INSTITUTIONS ATTENDED Burapha University, 2002-2006

Bachelor of Science
Mabhidol University, 2008-2011
Master of Science (Technology of
Environmental Management)
RESEARCH GRANTS The Thesis Grant from Technology of
Environmental Management program
(special program),
Faculty of Environment and Resource

Studies, Mahidol University

HOME ADDRESS 437/235 Phaholyothin Road ,
Saimai district Bangkok 10220
EMPLOYMENT ADDRESS The main office of EGAT

E-MAIL annimal pooh@hotmail.com





