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ABSTRACT
This study is aimed at developing indicators of community energy management based on the Sufficiency
Economy Philosophy.  The primary data were obtained by in-depth interviewing the leaders of the
communities and by conducting a questionnaire and a survey of the communities that manage their
self-support energy based on the Sufficiency Economy Philosophy.  The indicators of community
energy management were developed on the basis of IPO-I (Input Process Output) theory, including
the assessment of the impact. The developing community energy management indicators, 61 in total,
include 23  indicators for assessing ten sub-aspects of the Input, the 17 indicators for assessing four
sub-aspects of the Process and  11 indicators for assessing seven sub-aspects of the Output. In
addition, 10 indicators for assessing five sub-aspects of the Impact were developed. These sixty-one
indicators were linked to the indicators of the Sufficiency Economy Philosophy. The developed
indicators were tested with eight model communities.

Key Words : Indicators, Energy Management, Community, IPO-I (Input Process Output) Impact
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INTRODUCTION
As energy is necessary for human daily living, a
secure, sufficient and accessible energy supply is
very important. Households, power plants,
manufacturing industries and transportation mainly
use non-renewable energy or fossil fuels such as
coal, oil and natural gas. These fossil fuels have
been gradually decreased and are very likely to
be scare in the future. From 1998, the World
proved reserve of oil; natural gas and coal were
forty-two, sixty-four and two hundred and twenty
years, respectively.1, this indicated that there will
be a shortage of fossil fuels.  Most of fossil fuels,
especially oil of 90% have to be imported from
aboard leading to unsecured energy supply. Fossil
fuels have also caused many environmental
problems such as air pollution, green house gases,
and global warming. Renewable energy now can
meet 13.5% of the global energy demand.3 It is
easily accessible and abundant in nature. If we
can economically utilize natural resources in the
country like biogas, small-hydro, solar and

geothermal energy for energy production, non-
renewable energy will be less used and the
environmental problems can be decreased. As
Thailand is an agricultural country, with many
crops and appropriate topography and climate;
alternative energy can be produced from biomass
and biogas, including renewable energy like
geothermal energy wind and small hydro.

To produce energy, many indicators are needed
to be concerned for instance, quantities of raw
materials or natural resources, environmental
problems caused by production, cost of energy
production and technologies available.  Alternative
energy or renewable energy can be used for small
or large scale of production; however, it is easier
to use it in small areas like community. The
production of energy as self-reliance is appropriate
for small areas like communities. If communities
can produce energy for their own use, they can
reduce electricity bills and, in turn, their expenses.
In addition, there is no need to invest in electricity
transmission to remote areas. Some communities
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can produce charcoal themselves by using
biomass and so they can use them in their
communities and the rest can be sold outside the
communities. This concept corresponds to the
principle of the Sufficiency Economy Philosophy
introduced by HM King Rama IX in 1974. This
philosophy has generated huge benefits since the
previous country‘s economic crisis. It stresses the
middle path as an overriding principle for
appropriate conduct for the populace at all levels
and can be used at all levels - individual,
households, communities and the nation as a
whole. The Sufficiency Economy involves three
components of Moderation, Reasonableness, Self-
immunity and two conditions of Knowledge and
Integrity as indicated in Fig. 1. Moderation means

being enough in a sense of not too little and not
too much. Reasonableness means having reasons
for any action and understanding its full
consequences. Self-immunity means being
resilient and be able to withstand shocks and to
cope with external changes. In addit ion,
knowledge involves accumulating information with
the desire to understand its meaning with care
and prudence usage and integrity involves virtue,
ethical behavior, honesty, tolerance, perseverance
and not exploiting others.2 The Sufficiency
Economy Philosophy has been in the past mainly
applied in an agricultural sector known as New
Theory, but nowadays it is applied in small and
medium enterprise, business, and industrial and
government sectors.2-4

Fig. 1 :  The Philosophy of Sufficiency Economy

The Sufficiency Economy Philosophy can be
applied to energy management especially at a
community level. As communities can produce
energy themselves using their natural resources
and local wisdom for use in their communities,

they can follow this philosophy in terms of self-
immunity. They do not rely on outside communities
and can produce energy for their own use. They
comply to reasonableness as they use their own
natural resources in their communities. In addition,
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they produce energy themselves not too little and
not too much, and surplus energy produced can
be sold outside and so the communities can have
more income corresponding to moderation, one
of the components. At present, there are many
communities in Thailand that apply the Sufficiency
Economy Philosophy to energy management in
their communities: Kaosai ‘s community, Singburi

province, Laem Rungrueng, Rayong province as
shown in Fig. 2(a) and Fig. 2(b), for instance. To
access the outcome of the energy management
based on the Sufficiency Economy, indicators for
assessing are developed. These indicators can be
used to encourage other communities to be self-
dependent for energy management and to access
the efficiency of energy management.5-7

Fig. 2(b) : Energy Management in  Kaosai, Singburi

Fig. 2(a) : Energy Management in Laem Rungrueng, Rayong
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AIMS  AND  OBJECTIVES
To develop indicators for assessing community
energy management based on the Sufficiency
Economy Philosophy.
Scope of the study
The study focused on energy management based
on the Sufficiency Economy Philosophy of model
communities in Thailand and on developing
indicators for assessing their energy management
of the communities. After the indicators were
developed, they were tested with other model
communities and so the indicators were improved
for assessment of community energy
management.

METHODOLOGY
Literature review on evaluation techniques,
community energy management, energy
management policy and the Sufficiency Economy
Philosophy was carried out. The system theory,
Input-Process-Output (IPO-I) including an Impact
aspect and three components and two conditions
of the Sufficiency Economy Philosophy were
employed to develop indicators for assessing
community energy management.

First, seven model communities in Thailand that
have produced and saved energy in their
communities in accordance with the Sufficiency
Economy Philosophy were surveyed. The seven
model communities have their unique energy
management e.g. different types of renewable
energy use. Also, in-depth interview of leaders of
the communities about energy management based
on the Sufficiency Economy Philosophy was
made. After that, indicators for assessing energy
management were developed using information
gathered from the first step. The indicators were
developed on the basis of the system theory of
the Input, Process, Output and Impact aspects of
community energy management and the
Sufficiency Economy Philosophy. Then, the
developed indicators were evaluated, using the
focus group method by professionals of community
energy management and professionals of
evaluation and leaders of the model communities.
The indicators were tested with other eight model
communities in terms of their applicability,
suitability, viability and difficulty for assessment.

Questionnaire, in-depth interview and observation
were used as tools for evaluating the developed
indicators. Finally, the developed indicators were
improved and so it can be used for assessing
community energy management based on the
Sufficiency Economy Philosophy (Fig.  3).

RESULTS   AND   DISCUSSION
The indicators of the community energy
management based on the Sufficiency Economy
Philosophy were developed in correspondence to
the Input Process and Output (IPO-I) theory and
an Impact aspect (Table-1). The four aspects;
Input Process Output and Impact and their sub-
aspects were shown in Fig. 4. There were
twenty-three indicators from ten sub-aspects of
the Input and seventeen indicators from four sub-
aspects for the Process. In addition, there were
eleven indicators for seven sub-aspects of the
Output and ten indicators for six sub-aspects of
the Impact. In total, there were sixty-one
indicators for twenty-six sub-aspects. The
indicators developed were used to evaluate other
models communities that manage energy
themselves so as to test their appropriateness,
applicability and viability. After the test, the
indicators developed were improved. The test
showed that the sixty-one indicators can be used
to assess any community that has long self-
supported themselves with energy produced by
its people, however, for communities that are just
starting in energy management, some of the sub-
aspects and indicators were recommended such
as sufficient fund and personnel, receiving of
information, project implementation, expense and
satisfaction of community members.

Energy management in communities in Thailand
was mainly employed by leaders of communities;
hence, the strength (e.g. knowledge, leadership)
of the leader and the relationship between the
leader and the members of the community are
very important. In addition, a top-down policy
about energy management and a bottom-up policy
should be integrated.  An adequate fund, personnel
and equipment are necessary for energy
management in the first stage, and knowledge and
ability to carry out energy management of
community members themselves must be a
concern for energy management sustainability.
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Moderation
Reasonableness, Self-
Immunity
Reasonableness, Self-
Immunity

Moderation,
Reasonableness
Reasonableness
Knowledge
Knowledge

Self-Immunity

Self Immunity

Reasonableness
Self-Immunity
Moderation

Reasonableness

Self-Immunity
Reasonableness

Self-Immunity

Reasonableness
Self-Immunity
Reasonableness

Self-Immunity

Reasonableness

Knowledge
 Self-Immunity
Knowledge

Self-immunity

Table 1 : Community Energy Management Indicators
S/N         Sub-aspects    Sufficiency Economy          S/N Indicators
  1                      2                                 Philosophy 3                    4         5

1. Sufficient fund
2. Source of fund

3. Distribution of fund to households in a
community

1. Sufficiency of personnel responsible for
giving knowledge to community

2. Knowledge and understanding of
personnel about energy management

3. Ability of personnel to transfer
knowledge about energy management

1. Having committee of energy
management in community

1. Collaboration of other parties or
communities

2. Participation of other parties

1. Sufficiency of raw materials and
equipment

2. Appropriateness of equipment received
from the government or  units involved
or from communities themselves

3. Use of equipment
4. Appropriateness of raw materials and

natural resources in communities
5. Ability to use raw materials and natural

resources in community

1. Energy management policy
     1.1 Ministry ‘s level or provincial level
     1.2 Community level
2. Applicability of energy management

policies
3. Harmony of energy management policy

with lifestyle and circumstance of
community

1. Level of knowledge of community
members about energy management

2. Knowledge about energy management
applied for energy production and energy
saving in communities.

1. Awareness of community members
about energy

 Input
1.  Fund

2.  Personnel(inside and
 outside community in
 charge in projects)

3.  Energy management
 committee in
 community

4.  Parties

5.  Resources and
 equipment

6.  Energy management
 policy

7.  Knowledge and
 understanding about
 energy of community
 members

8.  Awareness of energy
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1. Leadership of community leaders
2. Relationship between community leaders

and members and leaders and parties
1. Community  members receive news and

information about energy management

1.   Having a meeting at least once a month
for energy planning

2. Community has energy management plan
3. Community efficiently plan a budget for

community energy management
1.   Community has an organization structure

of committee for energy management
2.  Regulation for energy management in

communities e.g. co-operative and
community fund

3. Community has transparency practical
and regulations

1. Community members have participation
in planning and making a decision for
energy projects

2   .Community members have participation
in implementing energy management
projects

3. Community members have participation
in monitoring energy management
projects in communities

1. Energy management projects were
carried out continually

2. Energy management  projects and
activities involve folk wisdom

3. Energy management projects and
activities involve sustainable development
e.g. environment, social and economic.

1. Energy management projects have been
monitored and evaluated.

2. Having data  for monitoring and
evaluating community energy
management

1. Community has attention on
environmental impact resulted from
energy management

Self-Immunity
Integrity

Self-Immunity

Reasonableness

Self-Immunity

Self-Immunity

Integrity

Self-Immunity

Reasonableness
Integrity

Reasonableness
Self-Immunity
Integrity

Self-Immunity

Reasonableness
Self-Immunity
Knowledge

Integrity

Self-Immunity

Integrity

Integrity

9.  Leaders of
 community

10.  Receiving of
  information

      Process
 1.1 Planning
      (Management)

       1.2 Organization
      (Management)

 1.3 Participating
     (Management)

      1.4 Projects
      implementation
      (Management)

 1.5 Monitoring
and evaluation
(Management)

 2. Environmental
attention

 1         2   3           4                          5
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1. Community chooses appropriate technologies
corresponding to their resources

1. Cost of energy bills

1. Communities and household increase use of
renewable energy.

1. Saving energy in households or activities involved

1. Community learns how to produce energy for use
themselves and how to save energy.

2. Knowledge has transfer to other communities and
households.

1. Decreasing energy import e.g. LPG from outside

2. Capability of energy production, alternative
energy use and energy saving.

1. Increasing income from energy production and
selling

2. Saving

1. Households or communities produce energy for
their use and the rest can be sold

2. People have more work to do

1. Satisfaction of community members about energy
management.

1. Environmental problems e.g. garbage,  air
pollution, water, scenery are improved due to
energy management

2. Decrease of environmental bills e.g. garbage,
water management

1.  Having network of energy management

1. Community members have consciousness about
energy saving

1. Sufficiency of community resources e.g.
personnel and budget for sustaining energy
management

2. Energy management projects are carried out
continually

3. Intention of leaders to carry on energy
management projects

4.  Energy management projects are in  an energy
management plan and a local plan

5.   Return on investment of energy management projects

Self-Immunity

Moderation
Self-Immunity
Reasonableness
Self-Immunity
Moderation
Reasonableness

Self-Immunity
Knowledge

Integrity

Self-Immunity

Self-Immunity

Self-Immunity

Self-Immunity

Self-Immunity

Self-Immunity

Reasonableness
Integrity

Self-Immunity

Reasonableness
Self-Immunity
Self-Immunity

Self-Immunity

Self-Immunity

Self-Immunity

Self-Immunity

Self-Immunity

 3. Appropriate
technology

       Output
 1. Decreasing

expenditure
 2. Increasing rene-

wable energy use
 3. Saving energy

 4. Learning and
sharing as center
of knowledge

 5. Decreasing
energy import
(Energy security)

 6. Increasing income

 7. Making a job
in community

        Impact
 1. Satisfaction

 2. Environmental
Improvement

 3. Network

 4. Consciousness
about energy saving

 5. Sustainability

 1         2  3 4                          5
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Community members should have more
participation, especially in thinking about problems
in their communities and how to solve them by
themselves (explosion from within), and then in
planning, implementing and evaluating projects
about energy management. The government or
involved units should support them with equipment
to produce energy or to save energy. The support
must meet the nature of the communities. Also
community members should learn how to use and
maintain equipment themselves. The energy
management committee in the community plays
a vital role in carrying on activities and projects.
The process of monitoring what the government
and involved units support is also vital for improving
and sustaining energy management in community.
(Fig. 4).

CONCLUSION
The indicators for assessing community energy
management were developed on the basis of the
IPO-I theory (Input Process and Output), Impact
and the Sufficiency Economy Philosophy. There
were sixty-one indicators in total:  twenty-three
indicators for assessing the input of energy
management, seventeen indicators for process
assessment, eleven indicators for output
assessment and ten indicators for impact
assessment. These indicators were tested with
models of communities of energy management
and then improved. All of them can be used for
strong energy management communities, and only,
some of them can be used for star ting
communities.
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