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This study aims to propose sustainability indicators for community enterprises producing
renewable energy in Thailand by applying the Sustainability Balanced Scorecard (SBSC) as a
conceptual framework. The literature review, a survey of the community enterprise producing
renewable energy, and the assessment by eighteen experts and academics were able to
summarize nineteen sustainability indicators for community enterprises producing renewable
energy in Thailand which could be divided into six perspectives: (1) financial perspective of
three indicators (2) stakeholder perspective of three indicators (3) internal process perspective
of five indicators (4) learning and growth perspective of two indicators (5) social perspective
of two indicators (6) environmental perspective of four indicators. Community enterprises
producing renewable energy in Thailand can use these sustainability indicators to set their
operational goals or management plans. In addition, government sector and related agencies
are able to use the sustainability indicators as guidelines for the formulation of appropriate
policies or measures to jointly develop and support community enterprises producing
renewable energy in Thailand to self-reliance and achieve more sustainable success, affect
strengthening the grassroots economy, reducing the negative social and environmental impacts

of non-renewable energy production and use, increasing energy security.

1. INTRODUCTION

Energy is very important for human life. All economic
activities, including  production,  consumption, and
transportation, all require energy to drive. Todays, most of the
energy that humans produce and use is from fossil fuels such
as crude oil, natural gas and coal, which are considered non-
renewable energy. Once used, it cannot be renewed or replaced
in a short time. Therefore, the energy security problem from
the shortage of non-renewable resources is likely to occur in
the near future. Moreover, it causes significant negative
impacts on society and the environment. It contributes to
global warming, toxic air, and acid rain, as the combustion of
wasteful energy produces toxic gases, e.g., carbon dioxide,
nitrogen oxides, sulfur dioxide, which of these gases are
harmful to living organisms and can affect human health as
well [1].

While, renewable energy sources are considered sustainable
as they can contribute to energy needs without reducing the
availability of energy sources in the future and have a low
environmental impact. To encourage the use of renewable
energy, raising energy self-supply by promoting the use of
resources that the area possess should be an alternative. In
spite of its implementation can be conditioned by the existence
of the resource, costs or acceptance of the area, it is urgent that
planners should include the sustainable energy use, in order to
meet future shortages of resource and adverse environmental
phenomenon [2].

In Thailand, The Ministry of Energy has implemented the

915

Local Energy Planning (LEP), which is the process of creating
people’s participation in efficiently energy, environment, and
budget management in their own local area to enable
communities to become self-reliant by endeavoring renewable
energy through learning process; studying renewable energy
technology; gathering and analyzing information in the
community; and joint decision-making to plan their own local
energy and environmental management operations. The
process is considered a decentralized decision or a bottom-up
energy planning based on the sufficiency and suitability of the
local area, which is based on the resources available in each
area [3]. The geographic features of Thailand also have
facilitated a wealth of resources that can be used to produce
various types of renewable energy such as biogas energy,
biomass energy, solar energy, water energy, etc. Consequently,
some community has formed a group to create a community
enterprise producing renewable energy for self-reliance in the
community, generating energy for themselves, reducing
energy expenditure and environmental impacts.

However, the major problem of community enterprises in
Thailand is management, i.e., a lack of knowledge of all
aspects of management within the organization [4]. This
problem causes many community enterprises, including
community enterprises producing renewable energy, difficult
to be sustainable. Although the government sector such as the
Department of Agricultural Extension is responsible for
supporting community enterprises under the Community
Enterprise Promotion Act, only the government sector cannot
be able to develop the potential of all community enterprises
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successfully. Self-assessment can be an important tool that
will help the government to develop community enterprises
for sustainable growth. At present, there is no specific
sustainability assessment tool for community enterprises
producing renewable energy in Thailand. To fill this gap, the
objective of this study, therefore, is to propose sustainability
indicators for community enterprises producing renewable
energy in Thailand as a self-assessment tool, which is useful
for community enterprises producing renewable energy in
Thailand. This also enhances the ability to set operational
goals and create management plans for sustainability. In
addition, the government and related agencies can use it as a
guideline in formulating policies or measures to be appropriate
and consistent to jointly develop and support community
enterprises producing renewable energy for sustainable
growth with self-sufficiency.

2. LITERATURE REVIEW
2.1 Sustainability Balanced Scorecard (SBSC)

The Sustainability Balanced Scorecard (SBSC) is based on
the Balanced Scorecard (BSC), a set of measures that gives a
fast but comprehensive view of the business. The Balanced
Scorecard (BSC), which was originally developed by Kaplan
and Norton, looks at the organization from four perspectives:
financial, customer, internal business, and innovation and
learning [5]. To deal with sustainability issues, the
Sustainability Balanced Scorecard (SBSC) has been
developed. Sustainability management with the Balanced
Scorecard (BSC) helps to overcome the shortcomings of
conventional approaches to environmental and social
management systems by integrating the three pillars of
sustainability into a single and overarching strategic
management tool. There are basically three possibilities to
integrate environmental and social aspects in the Balanced
Scorecard (BSC). First, environmental and social aspects can
be integrated in the existing four standard perspectives.
Second, an additional perspective can be added to take
environmental and social aspects into account. Third, a
specific environmental and social scorecard can be formulated
[6]. The Sustainability Balanced Scorecard (SBSC)
framework could be a powerful tool to facilitate assessment of
the implemented sustainability strategies [7]. The
Sustainability Balanced Scorecard (SBSC) is a comprehensive
assessment tool in order to help enterprises measure the
economic, environmental, and social performance [8].
Therefore, The Sustainability Balanced Scorecard (SBSC) is
the most appropriate tool for using as the conceptual
framework in this study and the design of the particular
environmental and social scorecards is the most suitable as it
can best reveal the condition and emphasize the significance
of ecological and social accountability of the community
enterprises producing renewable energy.

2.2 Sustainable Development Goals (SDGs)

The Sustainable Development Goals (SDGs) are a
collection of seventeen interlinked global goals designed to be
a “blueprint to achieve a better and more sustainable future for
all”. The Sustainable Development Goals (SDGs) were set up
in 2015 by the United Nations General Assembly and are
intended to be achieved by the year 2030. The seventeen
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Sustainable Development Goals (SDGs) are: (1) no poverty (2)
zero hunger (3) good health and well-being (4) quality
education (5) gender equality (6) clean water and sanitation (7)
affordable and clean energy (8) decent work and economic
growth (9) industry, innovation and infrastructure (10)
reducing inequality (11) sustainable cities and communities
(12) responsible consumption and production (13) climate
action (14) life below water (15) life on land, (16) peace,
justice, and strong institutions (17) partnerships for the goals
[9]. Fulfilling these ambitions will take an unprecedented
effort by all sectors in society and business has to play a very
important role in the process. No matter how large or small,
and regardless of their industry, all companies can contribute
to the Sustainable Development Goals (SDGs) starting by
acting responsibly, operating in ways that, at a minimum, meet
fundamental responsibilities in the areas of human rights, labor,
environment and anti-corruption, incorporating the "Ten
Principles of the United Nations Global Compact" widely into
strategies and operations, and understanding that good
practices or innovation in one area cannot make up for doing
harm in another [10]. The social enterprises around the world
are also contributing towards the achievement of the
Sustainable Development Goals (SDGs). Social enterprises
that contribute to the achievement of the Sustainable
Development Goals (SDGs) also create significant social
value in areas other than those recognized in the Sustainable
Development Goals (SDGs) [11]. The Sustainable
Development Goals (SDGs) should, therefore, be adopted to
the sustainability indicators for the community enterprises
producing renewable energy in Thailand.

2.3 Sufficiency Economy Philosophy (SEP)

From a growth-driven to a sustainable development policy,
countries still face clear and present challenges in
development. Those challenges stem from dysfunctional
institutions, poor quality of people’s lives, environmental
degradation, and the optimal role of government. The
philosophy of sufficiency economy conveys a hew paradigm
for development highlights a balanced way of living. Three
principles of moderation, reasonableness, and self-immunity
along with the two conditions of knowledge and morality, this
philosophy helps address those development challenges. It can
be applied to any level of the society from an individual to a
country [12]. The outstanding results of small and medium-
sized enterprises (SMESs) after running the business regarding
to the Sufficiency Economy Philosophy (SEP) were composed
of adapt to change, the innovation on product development by
research and developing indigenous wisdom from generation
to generation, and the ethics in business such as honesty and
ability to maintain quality of product with proper capital cost
[13]. To be sustainable, the community enterprises producing
renewable energy, therefore, should apply the Sufficiency
Economy Philosophy (SEP) as well.

2.4 Good governance

Good governance has eight major characteristics:
participatory, consensus oriented, accountable, transparent,
responsive, effective and efficient, equitable and inclusive,
and follows the rule of law [14]. Nowadays, sustainable
development is globally a major concern, good governance has
always been recognized to be a critical tool for advancing
sustainable development and a crucial element to be



incorporated in sustainable development strategies [15].
Especially in Asian developing countries, good governance is
a key factor that can contribute significantly to their growth.
As in the study of comparatively investigating level of
governance of Thailand and few other Asian countries, good
governance can additionally be a significant factor that
contributes to growth of income per head [16]. The community
enterprises producing renewable energy, therefore, should
concern good governance as a principle for sustainable growth.

2.5 Stakeholder theory

According to stakeholder theory, the key objective of
business is to create value for all stakeholders, any groups or
individuals who can affect or is affected by the achievement
of the firm’s objectives, involved [17]. Stakeholder theory and
sustainability management share a lot of ideas and thus
stakeholder theory can be purposefully applied in the context
of sustainability management [18]. In the empirical research,
the first step in applying the concept of stakeholder theory for
sustainability would be to acknowledge that using indicators
which measure only financial success for only one group of
stakeholders is insufficient. If financial indicators are used in
empirical examinations of the stakeholder business case for
sustainability concept, these should be accompanied by
broader indicators on (environmental and social) value
creation and should measure financial value creation in a way
that is relevant not only for financiers but also for other
stakeholders. For some kinds of value creation, it might even
be most appropriate to use indicators that cannot be quantified
at all. Acknowledging these challenges in measuring value
creation for stakeholders will help bring business back to its
roots from ancient times, that is, creating an exchange that
produces value for all actors involved in the exchange [19].
Consequently, the sustainability indicators in this study assess

all stakeholders of the community enterprises producing
renewable energy in Thailand not only economic aspect, but
also social and environmental aspects.

3. CONCEPTUAL FRAMEWORK

The Sustainability Balanced Scorecard (SBSC) has been
applied as a key conceptual framework since it is a
management and assessment tool focused on sustainable
balance for economic, social and environmental aspects which
are highly suitable and in line with the objectives of this study.

The sustainability indicators for Community Enterprises
producing renewable energy in Thailand balance the three
dimensions: (1) economic dimension (2) social dimension (3)
environmental dimension. The three dimensions are linked
together. The economic dimension consists of four
perspectives: financial, stakeholder, internal process, and
learning and growth which a slight adjustment of the
perspective has been made to the traditional Balanced
Scorecard (BSC) so that the sustainability indicators can be
established more clearly in the context of community
enterprises producing renewable energy in Thailand.

For developing each issue of sustainability indicators for
community enterprises producing renewable energy in
Thailand, the Sustainable Development Goals (SDGs), the
Sufficiency Economy Philosophy (SEP), the characteristics of
good governance, and the stakeholder theory have been
applied.

The conceptual framework of the study, therefore, consists
of six perspectives: (1) financial perspective (2) stakeholder
perspective (3) internal process perspective (4) learning and
growth perspective (5) social perspective (6) environmental
perspective as shown in Figure 1.

Economic Dimension

Financial Perspective Stakeholdar polive
» Gufficient Funding »  Product Fesporsibility
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Figure 1. Conceptual framework of the study



4. METHODS

The details of the study methods are as follows:

(1) Reviewing literature and surveying a community
enterprise producing renewable energy in Thailand by using
informal interviews and non-participating observation.

Secondary data was collected from academic papers, books,
articles, research, and other information from reliable sources
on various related issues such as policies and plans of
renewable energy in Thailand, characteristics and situation of
community enterprises in Thailand, as well as concepts and
theories of sustainability management.

Primary data was collected from surveying a community
enterprise producing renewable energy (biogas) where
operates in accordance with sustainable development and the
philosophy of sufficiency economy for many years receiving
awards and being recognized as a model in renewable energy
production.

(2) Developing sustainability indicators for community
enterprises producing renewable energy in Thailand by
synthesizing the data.

From the conceptual framework, deductive method was
used. The secondary data and the primary data obtained from
the literature review and the survey were synthesized to
develop sustainability indicators for community enterprises
producing renewable energy in Thailand.

(3) Assessing the sustainability indicators for community
enterprises producing renewable energy in Thailand by experts
and academics.

To make the sustainability indicators for community
enterprises producing renewable energy in Thailand reliable,
they were assessed by eighteen experts and academics (key
informants). The assessment form and the semi-structured
interview form are made using as tools, which are flexible and
able to compare information from multiple key informants
without missing the key issue in order to gain insights, a deep
and correct understanding of the views, experiences, ideas, and
attitudes of key informants.

For the principles of assessing each indicator, “Index of
Item-Objective Congruence (I0C)”, the principle of
determination of the individual accuracy of the test by experts,
has been applied to evaluate the indicators based on the score
range from -1 to +1, where the acceptable indicator must have
an average score of more than 0.50. Inductive approach also
was used to analyze, interpret, and conclude the data from
interviewing the eighteen experts and academics.

4.1 Key informants

In this study, key informants were selected by using
purposive sampling method to be consistent and cover the
study objectives. The main objective of this study is to propose
sustainability indicators for community enterprises producing
renewable energy in Thailand. Therefore, it needs opinions
from experts in energy management both in government
organizations, state enterprises, and energy business
organizations as well as academics in social and
environmental development for sustainability.

The principle of selecting the number of key informants of
the Delphi technique was applied for the number of key
informants of this study as the Delphi technique is a technique
that systematically utilizes the opinions of thematic experts.
However, instead of using several rounds of questionnaires,
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the assessment form and the semi-structured interview form
was used as tools in this study to achieve a consensus.

Thomas T. Macmillan studied and presented the results of
the research on the number of experts in the Delphi technique
that if there are seventeen or more experts, the error rate will
be very low and will start to stabilize at a tolerance level of
0.02 [20]. Therefore, a total of eighteen key informants were
selected in this study, and divided into three groups with equal
member each.

(1) Six experts in energy management with at least a
master's degree and working experience in energy for
government organizations or state enterprises for a period of
not less than three years.

(2) Six experts in energy management with at least a
master's degree and working experience in the energy business
organization for a period of not less than three years.

(3) Six academics on social and environmental development
with at least a doctorate degree and experience in teaching or
research in social and environmental development for a period
of not less than three years.

5. RESULTS AND DISCUSSION

The sustainability indicators developed from the conceptual
framework of this study which the Sustainable Development
Goals (SDGs), the Sufficiency Economy Philosophy (SEP),
the characteristics of good governance, and the stakeholder
theory have been applied plus the data obtained from the
literature review and the survey. Every sustainability indicator
must also consider ethical issues and the philosophy of
sufficiency economy regarding morality condition. The details
of the nineteen sustainability indicators for community
enterprises producing renewable energy in Thailand which
could be divided into six perspectives are as follows:

5.1 Financial perspective

The philosophy of sufficiency economy regarding
moderation, reasonableness and self-immunity principles has
been applied to this perspective, which can be interpreted in
three issues respectively:

5.1.1 Sufficient funding

Sufficient funding means that the community enterprise
producing renewable energy is able to access to sources of
capital and provide sufficient funds for their operations, which
proposes one sustainability indicator:

(1) Number of the community enterprise producing
renewable energy’s sources of funds.

The criterion for assessment is the greater number of the
community enterprise producing renewable energy’s sources
of funds, the better will be.

5.1.2 Sufficient income

Sufficient income means that the community enterprise
producing renewable energy is able to generate more income
than expenses, which proposes one sustainability indicator:

(2) The community enterprise producing renewable
energy’s ratio of income to expenditure.

The criterion for assessment is the greater number of the
community enterprise producing renewable energy’s ratio of
income to expenditure, the better will be.



5.1.3 Multiple streams of income

Multiple streams of income means that the community
enterprise producing renewable energy is able to have several
different sources of income, which proposes one sustainability
indicator:

(3) Number of the community enterprise producing
renewable energy’s income sources.

The criterion for assessment is the greater number of the
community enterprise producing renewable energy’s sources
of income, the better will be.

5.2 Stakeholder perspective

The stakeholder theory has been applied to this perspective,
which can be interpreted in three issues:

5.2.1 Product responsibility

Product responsibility means that the community enterprise
producing renewable energy is responsible for the entire life-
cycle of the product, which proposes one sustainability
indicator:

(4) Number of activities which the community enterprise
producing renewable energy is responsible for the entire life-
cycle of the product.

The criterion for assessment is the greater number of
activities which the community enterprise producing
renewable energy is responsible for the entire life-cycle of the
product, the better will be.

5.2.2 Stakeholder care

Stakeholder care means the community enterprise
producing renewable energy is able to satisfy the stakeholders.
The community enterprise producing renewable energy should
know the stakeholders’ needs or expectations and operate in
response to the needs or expectations, which proposes one
sustainability indicator:

(5) Number of activities which the community enterprise
producing renewable energy has done to satisfy the
stakeholders.

The criterion for assessment is the greater number of
activities which the community enterprise producing
renewable energy has done to satisfy the stakeholders, the
better will be.

5.2.3 Stakeholder relations

Stakeholder relations means that the community enterprise
producing renewable energy is able to build good relationships
with the stakeholders, which proposes one sustainability
indicator:

(6) Number of activities which the community enterprise
producing renewable energy has established good
relationships with the stakeholders.

The criterion for assessment is the greater number of
activities which the community enterprise producing
renewable energy has established good relationships with the
stakeholders, the better will be.

5.3 Internal process perspective

The characteristics of good governance have been applied
to this perspective, which can be interpreted in five issues:

5.3.1 Rule of law
Rule of law means that the community enterprise producing
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renewable energy operates in accordance with rules,
regulations, or any relevant laws, which proposes one
sustainability indicator:

(7) Number of activities which the community enterprise
producing renewable energy has operated in accordance with
rules, regulations, or any relevant laws.

The criterion for assessment is the greater number of
activities which the community enterprise producing
renewable energy has operated in accordance with rules,
regulations, or any relevant laws, the better will be.

5.3.2 Participation and consensus oriented

Participation and consensus oriented means that the
community enterprise producing renewable energy provides
opportunities for the stakeholders to participate in expressing
opinions and decisions need to be made to mediate differing
interests, which proposes one sustainability indicator:

(8) Number of activities which the community enterprise
producing renewable energy has provided opportunities for the
stakeholders to participate in expressing opinions and has
made decisions to mediate differing interests.

The criterion for assessment is the greater number of
activities which the community enterprise producing
renewable energy has provided opportunities for the
stakeholders to participate in expressing opinions and has
made decisions to mediate differing interests, the better will
be.

5.3.3 Diversity, equity, and inclusion

Diversity, equity, and inclusion means that the community
enterprise producing renewable energy has equally operated
without discrimination against a variety of gender, age, or
physical disability of persons, ensuring that all the members
feel included and empowered to improve or maintain their
well-being, which proposes one sustainability indicator:

(9) Number of activities which the community enterprise
producing renewable energy has equally operated without
discrimination against a variety of gender, age, or physical
disability of persons, ensuring that all the members feel
included and empowered to improve or maintain their well-
being.

The criterion for assessment is the greater number of
activities which the community enterprise producing
renewable energy has equally operated without discrimination
against a variety of gender, age, or physical disability of
persons, ensuring that all the members feel included and
empowered to improve or maintain their well-being, the better
will be.

5.3.4 Accountability

Accountability means that the community enterprise
producing renewable energy is completely responsible for the
operational-related results and has prepared to justify the
actions, which proposes one sustainability indicator:

(10) Number of activities which the community enterprise
producing renewable energy is completely responsible for the
operational-related results and has prepared to justify the
actions.

The criterion for assessment is the greater number of
activities which the community enterprise producing
renewable energy is completely responsible for the
operational-related results and has prepared to justify the
actions, the better will be.



5.3.5 Transparency

Transparency means that the community enterprise
producing renewable energy operates in a transparent manner,
business information is accessible to the public,
understandable, and monitorable, which proposes one
sustainability indicator:

(11) Amount of the community enterprise producing
renewable energy’s business information which is accessible
to the public, understandable, and monitorable.

The criterion for assessment is the greater amount of the
community enterprise producing renewable energy’s business
information which is accessible to the public, understandable,
and monitorable, the better will be.

5.4 Learning and growth perspective

The philosophy of sufficiency economy regarding
knowledge condition has been applied to this perspective,
which can be interpreted in two issues:

5.4.1 Continuous knowledge transfer

Continuous knowledge transfer means that the community
enterprise producing renewable energy continuously transfer
knowledge and skills necessary for the operations, which
proposes one sustainability indicator:

(12) Number of activities which the community enterprise
producing renewable energy has done to transfer knowledge
and skills necessary for the operations.

The criterion for assessment is the greater number of
activities which the community enterprise producing
renewable energy has done to transfer knowledge and skills
necessary for the operations, the better will be.

5.4.2 Technology and innovation for development

Technology and innovation for development means that the
community enterprise producing renewable energy integrates
knowledge, apply modern technologies and innovations to
improve the operations, which proposes one sustainability
indicator:

(13) Number of technologies and innovations that the
community enterprise producing renewable energy has used
for development.

The criterion for assessment is the greater number of
technologies and innovations that the community enterprise
producing renewable energy has used for development, the
better will be.

5.5 Social perspective

The Sustainable Development Goals (SDGs) have been
applied to this perspective, which can be interpreted in two
issues:

5.5.1 Health and safety

Health and safety means that the community enterprise
producing renewable energy operates with a focus on health
and safety, which proposes one sustainability indicator:

(14) Number of illnesses, injuries, and deaths from the
community enterprise producing renewable energy operations.

The criterion for assessment is the smaller number of
illnesses, injuries, and deaths from the community enterprise
producing renewable energy operations, the better will be.
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5.5.2 Human rights

Human rights means that the community enterprise
producing renewable energy integrates human rights
principles into the operations, which proposes one
sustainability indicator:

(15) Number of human rights violations from the
community enterprise producing renewable energy operations.

The criterion for assessment is the smaller number of human
rights violations from the community enterprise producing
renewable energy operations, the better will be.

5.6 Environmental perspective

The Sustainable Development Goals (SDGs) have been
applied to this perspective, which can be interpreted in four
issues:

5.6.1 Resource efficiency

Resource efficiency means that the community enterprise
producing renewable energy efficient uses of exhaustible
natural resources, which proposes one sustainability indicator:

(16) Number of exhaustible natural resources in the
community that the community enterprise producing
renewable energy has used.

The criterion for assessment is the smaller number of
exhaustible natural resources in the community that the
community enterprise producing renewable energy has used,
the better will be.

5.6.2 Waste management (3Rs to Zero Waste)

Waste management (3Rs to Zero Waste) means that the
community enterprise producing renewable energy manages
waste from its inception to its final disposal through the 3Rs,
the principle of reducing waste, reusing and recycling
resources and products, to achieve zero waste or near zero
waste, which proposes one sustainability indicator:

(17) Amount of waste that the community enterprise
producing renewable energy has generated.

The criterion for assessment is the smaller amount of waste
that the community enterprise producing renewable energy has
generated, the better will be.

5.6.3 Reducing greenhouse gas emission

Reducing greenhouse gas emission means that the
community enterprise producing renewable energy reduces
greenhouse gas emissions, which proposes one sustainability
indicator:

(18) Number of activities which the community enterprise
producing renewable energy has done to reduce greenhouse
gas emission.

The criterion for assessment is the greater number of
activities which the community enterprise producing
renewable energy has done to reduce greenhouse gas emission,
the better will be.

5.6.4 Emergency preparedness

Emergency preparedness means that the community
enterprise producing renewable energy has prepared to deal
with environmental problems that may arise in the community,
which proposes one sustainability indicator:

(19) Number of emergency preparedness plans which the
community enterprise producing renewable energy has
prepared to deal with environmental problems that may arise
in the community.



Table 1. The assessment results

Dimension Perspective Issue Sustainability Indicator Sltg)fe
Sufficient Funding (1) Number of the community enterprise’s sources of funds 0.722
. . Sufficient Income (2) The community enterprise’s ratio of income to expenditure 0.667
Financial -
Multiple Streams of . .,
Income (3) Number of the community enterprise’s income sources 0.722
Product (4) Number of activities which the community enterprise is 0.944
Responsibility responsible for the entire life-cycle of the product '
Stakeholder Stakeholder Care (5) Number of activities vx_/hlch the community enterprise has done to 0.889
satisfy the stakeholders
Stakeholder (6) Number of activities which the community enterprise has built 0778
Relations good relationships with the stakeholders '
Rule of Law @) quber of act|V|t|(_es which the commumty enterprise has 0833
operated in accordance with rules, regulations, or any relevant laws
(8) Number of activities which the community enterprise has
Participation and provided opportunities for the stakeholders to participate in
- - e - - B 0.944
E . Consensus Oriented expressing opinions and has made decisions to mediate differing
conomic .
interests
(9) Number of activities which the community enterprise has equally
Internal Process Diversity, Equity, operated without discrimination against a variety of gender, age, or 0.889
and Inclusion physical disability of persons, ensuring that all the members feel '
included and empowered to improve or maintain their well-being
(10) Number of activities which the community enterprise is
Accountability completely responsible for the operational-related results and has 0.833
prepared to justify the actions
Transparenc (11) Amount of the community enterprise’s business information 1
P y which is accessible to the public, understandable, and monitorable
Continuous (12) Number of activities which the community enterprise has done 0.944
Learning and Knowledge Transfer to transfer knowledge and skills necessary for the operations '
Growth Technolc_;gy and (13) Number of technologies and innovations that the community
Innovation for - 0.944
enterprise has used for development
Development
Health and Safety (14) Number of illnesses, injuries, and Qeaths from the community 0.944
. . enterprise operations
Social Socal (15) Number of human rights violations from the communit
Human Rights gn - y 0.944
enterprise operations
Resource Efficiency (16) Number of exhaustible n_atural resources in the community that 0.889
the community enterprise has used
Waste Management . .
(3Rs to Zero Waste) (17) Amount of waste that the community enterprise has generated 0.889
Environmental Environmental Reducing (18) Number of activities which the community enterprise has done
Greenhouse Gas g 0.889
Emissi to reduce greenhouse gas emission
mission
Emergenc (19) Number of emergency preparedness plans which the community
P gency enterprise has prepared to deal with environmental problems that 0.944
reparedness L .
may arise in the community

The criterion for assessment is the greater number of
emergency preparedness plans which the community
enterprise producing renewable energy has prepared to deal
with environmental problems that may arise in the community,
the better will be.

5.7 The assessment results and discussion

The assessment results from the eighteen experts and
academics show that the sustainability indicators developed by
the researcher are all acceptable with the 10C scores between
0.667 — 1 as can be summarized in Table 1.

Although all indicators are acceptable, interviewing the
eighteen experts and academics helps the researcher deeply
understand the key informants' opinions. The 10C score of the
second indicator is the lowest due to the fact that the nature of
the community enterprises producing renewable energy in
Thailand is not for profit maximization, but for self-reliance.
Nevertheless, It is reasonable that the operation of the
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community enterprises should not loss.

At the policy level, the issues of this sustainability
indicators for community enterprises producing renewable
energy in Thailand has been in line with the government policy.
Thai government has adopted the principles from the national
strategy and the vision of “Thailand 4.0 as a starter, combined
with the Sufficiency Economy Philosophy (SEP) and the
Sustainable Development Goals (SDGS), crystallized into the
BCG economy model, the new economic model, to achieve
economic growth, compete globally and distribute income into
the community, reduce disparity, strengthen society, be
environmentally friendly which in turn will lead to sustainable
development. The BCG model helps develop three economies:
(1) Bioeconomy, an economy that focuses on the efficient use
of biological resources by bringing science, technology and
innovation to add value to resources for the production of
goods, services, and utilization according to biological
principles [21] (2) Circular Economy, an economy that focuses
on the reuse of resources at maximum as not to cause a



shortage problem and create added value from the recycling of
resources as well as processes to reduce waste or reduce waste
to zero [22] and (3) Green Economy, an economy that focuses
on environmental sustainability, appropriate uses of resources
with cost effectiveness, even redistribution of wealth,
greenhouse gases reduction, the quality of living improvement,
and reduction of environmental risks [23]. The issues of the
sustainability indicators in this study conform to the BCG
model. For example, the issue “Technology and Innovation for
Development” is consistent with the Bioeconomy. the issue of
“Resource Efficiency” and “Waste Management (3Rs to Zero
Waste)” are in line with the Circular Economy. The issue of
“Reducing Greenhouse Gas Emission” is consistent with the
Green Economy.

6. CONCLUSIONS AND RECOMMENDATION

From the results above, there are nineteen indicators of
sustainability indicators for community enterprises producing
renewable energy in Thailand, which are divided into six
perspectives: (1) financial perspective of three indicators (2)
stakeholder perspectives of three indicators (3) internal
process perspective of five indicators (4) learning and growth
perspective of two indicators (5) social perspective of two
indicators (6) environmental perspective of four indicators.
The community enterprises producing renewable energy in
Thailand, the government sector or related agencies can use
these sustainability indicators as a tool to assess the
sustainability of community enterprises producing renewable
energy in Thailand.

However, this study should be furthered by researching
other community enterprises producing other Kkinds of
renewable energy besides biogas and developing a model or
operating guidelines for community enterprises producing
renewable energy in Thailand for self-reliance. The
government sector or related agencies can use this to further
formulate appropriate policies or measures to support the
community enterprises producing renewable energy in
Thailand to achieve sustainable success. When such
community enterprises can be self-reliance and sustainable, it
will result in a strong growth of the grassroots economy,
greater energy security, reduction of negative impacts on
society and the environment from non-renewable energy
consumption. It is considered economic development along
with social development and environmental conservation in a
balanced and sustainable manner which will be a solid and
sustainable foundation for Thailand.
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