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Sustainable Development Goals (SDGs)are the
issues that interested worldwide. The 17 Goals which
cover the area of economy, social, and environment
are the goals that the world has agreed to archive
in 2030. Earlier this year, Sustainable Development
Report 2021 was published Sustainable Development
Solutions Network (SDSN). In this April-June 2021
issue of Natural and Environment Journal, the column
“Special Interview” presents you more details of The
SDGs along with the answer of this question: Where is
Thailand now in The SDGs point of view.

Aside from SDGs, the sustainable energy usage also
one of the interesting topics nowadays. The Cover Story
“The Adaptation of Thai Energy in The Next Normal Era”
introduces the readers to the change of energy used
in COVID-19 pandemic and trends of energy usage in
the future. Continue with the article “Direction of Thai
Energy” in Balance and Diverse column, which show
you how Thailand mainstreaming sustainable energy
policy. In world focus column “ELECTRIC VEHICLE:
Innovation and Climate Change” also presents
world wide’s perspective on electric vehicle. Moreover,
the article “From the Orphaned Waste to the
Renewable Energy” will show you how general waste
can become renewable energy.

Both SDGs and Sustainable energy require
cooperation from every sectors. The editorial board
hopes that this journal will provide new perspective for
the upcoming sustainable transformation in the future.
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Driving communities towards
sustainable
development with ONEP

The conservation of an old community by allowing whole community
to move forward is another challenging issue. At the beginning of the year,
the Office of Natural Resources and Environmental Policy and Planning
(ONEP) has driven, restored and preserved old communities in 2 projects are
“Driving the operation of conservation and restoration of the old communities
at the provincial level, phase 2 project” and “Environmental management,
landscape, natural environment and sustainable artistic environment:
planning of environmental conservation areas for each type of art resources in
the northern region project”.
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The first project, “Driving the operation of preserving and restoring old
communities at the provincial level, phase 2” is continuing operations from
the first phase of the project which is driving conservation strategy and restore
the old national community in order to pushing for the preservation and
rehabilitation of old communities at the provincial level by using provincial
and local mechanisms as the main drivers. It acquired a model to drive the
conservation of the old community area by using the provincial announcement
as a tool to announce the old community as a provincial heritage for the first
time in the country in 2 pilot areas, Chanthaburi and Trang provinces.

In the second phase of the project, ONEP has joined a network of startup
interested in cultural heritage conservation and the National Innovation
Agency bring a digital technology platform tool called “Heritage Platform”
as a tool to gather the needs to drive the conservation and restoring old
community areas in pilot areas in both provinces. In order to match the needs
of community project activities and the interests of network partners to drive
with the community in a project or activity offered by the community,
like the matching of supply and demand. So, that the project process takes
place between those who propose the project which is a community with
people interested in participating in the project from outsiders to increase
the'project/success. Because it is a platform that is open to groups interested
in investing fromymany sources. It is an upgrade to show various driven forms
inctudingZusing public relation as a driving tool to create awareness and
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expand widely through various media. This project also
built a conservation database in creating innovative and
activities to conserve the old community in the future.
For the two pilot provinces mentioned above, there is the
collaboration between communities and various sectors
under the framework of the community economy identity
by using digital platforms to connect to the co-drivers of
the project are as follows:

1. Trang Province. There was the public funding for
the conservation of architecture and cultural heritage,
including: Phraya Ratsadanupradit Mahitsaraphakdi
House Restoration Project to be a source of community
learning and established community enterprise to
conserve old community area and prepare conservation
and development plans in 5 old communities are Thap
Thiang, Yong Star, Yan Ta Khao, Huai Yot and Kantang,
which promotes the development mechanism to drive
the conservation and rehabilitation of old communities.

2. Chanthaburi Province. using technology to
develop exotic dessert products that are unique to
the local area of Nong Bua old community, and Ban
Kahabodi Ban Chai Koon restoration project as a local
learning resource to add value to the old community and
strengthen the conservation of the old community area.

10
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The second project is Environmental management,
landscape, natural environment and sustainable artistic
environment: planning of environmental conservation
areas for each type of art resources in the northern region,
which is the planning of environmental conservation area
of art resources in the old community type, along with the
guidelines for conserving and restoring the old community
according to the National Old Community Rehabilitation
Conservation Strategy in 8 Northern provinces are Chiang
Mai, Mae Hong Son, Lamphun, Lampang, Chiang Rai, Nan,
Phayao and Phrae. In order to achieve the goals of the
national strategy and able to support the management
of the area according to the potential of the ecological
landscape, which focusing on being a livable city for all
groups of people that maintain the identity of the area.
It first aims at art resources in the old community type.
Because the old community is the original source of the
settlement, combining all elements, physical identity,
social identity, culture, way of life, wisdom, and community
economic identity under their natural environment.

The preparation of environmental conservation
area plan of art resources in the old community type in
8 Northern provinces has shown data in a form of old
community conservation area layout at the regional,
provincial, district, and neighborhood levels, and can
be linked to the database system of other agencies.
Moreover, to create integration in preserving, conserving,
rehabilitating and utilizing local way of life on the basis of
sustainable environment and culture as well as propose
a framework for overall promoting and maintaining, and
management framework to prepare for being a creative
and cultural learning resources in the future.

These two projects are important steps in the
restoration and conservation of the old community and
also contribute to moving the community forward without
leaving old identity of them.

n
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By Suphinthra Saeng-aroon

Practitioner Level of Engineer
Provincial Energy Office of Phrae

The Adaptation of Thai Energy in >>
It can’t really deny that coronavirus disease 2019 or COVID-19 has changed
the lifestyle of everyone in the world since waking up, eat, socialize,
travel, and do activities until bedtime. This is not only a lifestyle change,
but even religious rituals need to be adapted to fit the situation and
reduce the spread of disease as much as possible. This can be seen from
the funeral ceremony who died from COVID-19 that allows only relevant
officials to participate in the operation, not allowing even relatives or
family to come close to or touch the body even in the end of life. These
events are all warnings that all human beings must accept change and

prepare to deal with the situation that arises or many other events that
may occur in the future as no one expected.

One of the tools for preparing to cope with all the changes that may occur, especially to live
in the midst of the COVID-19 epidemic are management planning and taking effective action.
It must also be flexible to accommodate changes that may occur in addition to those changes.
On the issue of the driven of Thailand’s energy issue, there are still challenges that governments or
related agencies need to speed up to determine the direction and plan for driving and developing
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accurately and clearly. In order to promote and support
the driving of the country's economy in the era where GDP
in Q1 of 2021 has decreased by 2.6 percent, although it
was an improvement from a 4.2 percent drop in the 4th
quarter of 2020. (Data from National Accounts Division,
Office of the National Economic and Social Development
Council: NESDC, May 17th 2021) Moreover, from the
report of NESDC stated that in Q1 of 2021, there was the
domestic crude oil production fell of 19.7% continuing
from a 17.6% drop in the previous quarter. Natural gas
production decreased by 1.2% and liquefied natural
gas production decreased by 10.1%. The production
of electricity, gas, steam, and air-conditioning systems
decreased by 9.1% as a result of a decrease in the demand
for electricity in all types of users, especially, the demand

for electricity in the residential and small businesses has
declined continuously from the 4th quarter of 2020.In
the category for gas separation plant decreased by 0.7%,
which is an improvement from the 8.0 % decline in the
previous quarter. This is in the same direction with the
report of Energy Policy and Planning Office Ministry of
Energy stating that in Q1 of 2021, the overall consumption
of oil, transportation sector and electricity decreased.
Fuel consumption in transportation sector decreased
4%, electricity consumption decreased 5.2% while the
registration of Electrical Vehicle or EV cars increased by
46%. Transportation fuel consumption and electricity
consumption in January-April 2021 are shown in Figures
1and 2.

Fuel Consumption in Land Transportation Sector
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Figure 1. Fuel Consumption in Land Transportation Sector on January - April 2021 (uﬁpwsUs:Qunru:nssumsutauwwéomuun'oma
Data from the Information and Communication Technology Center, EPPO. June 7t, 2021 19 0.A. 2563)
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Figure 2: Electricity Consumption on January - April 2021

Data from the Information and Communication Technology Center, EPPO. June 7th, 2021
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From the above data shown that among the
condition that Thailand is facing the crisis of the
epidemic of Covid-19 which effects the overall economy
of the country is in recession. One thing that reflects
this condition is the reduction in energy consumption of
each type. Due to the lack of liquidity in using energy as a
fundamental factor in production and driving the economy
in various dimensions whether in terms of transportation
both by land, air and water, which requires oil or natural
gas or liquefied petroleum gas as the main fuel. Providing
services in the tourism industry, hotels or shopping malls
where electricity is the primary source of energy to create
comfort and service or even small and large businesses
that rely on fuel and electric power to continuously drive
the economy. On the other hand, in was found that the
electricity sector which reduced, the use of electricity in
the EV increased significantly. If considering the main
objective of promoting the use of EV is to support the
use of natural renewable energy to reduce the use of
fossil fuels, the main cause of greenhouse gas emissions
to nature and the environment. The increasing use of
EVs shows that the consumers are increasingly aware of
the importance and interest in consuming products that
reduce their dependence on a single fuel. However, the
consumers have a dimension of sustainable energy in the

future to make them having more pattern of self-reliant.
Because nowadays, electric vehicle charging stations
are trying to develop charging technology by using solar
energy as the main power to generate electricity to
reduce the rely-on fossil fuel which is also fluctuations
in price, production capacity, as well as negative effects
on the environment. From the information at this point
reflects the government and related agencies to review
the forecast of trends or directions of energy consumption
again. It must be variety, keep up with the needs of
consumers who have the right to access and choose to
consume products that meet their needs both short-term
and long-term as well as achieve concrete sustainability.

All of this shows that even when people are
facing the crisis of the epidemic where life is not as good
as they once were, people or consumers still choose to
be self-sufficient. By starting from relying on or using
natural energy resources for benefits and achieve long-
term sustainability. These consumption behaviors are an
important point that the government should promote
renewable energy by providing a variety of measures or
tools that are accessible to all groups of people in a short
time and continue for as long as possible. Therefore, there
is the Thailand Integrated Energy Blueprint (TIEB) which
consists of 5 sub-plans: 1. Power Development Plan,
2. Energy Efficiency Plan, 3. Alternative Energy Development
Plan 4. Gas Plan, and 5. Oil Plan. Which plan should the
government choose or adjust first? to be in line with the
changing lifestyles of the people in the country to this
crisis, or should they accelerate the development of tools,
technology that can be more accessible to the people?
In order to cope with the changing lifestyle of the people
in this crisis or should speed up the development of
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tools, technology that can make people more accessible,
fairness, increase opportunities and options for people,
while promoting people to be long term self-reliant.
Because the beginning of the promotion of the use of
renewable energy in a small point today may expand to the
development of renewable energy in Thailand enormously
in the future.

It also found that Online Food Delivery business
has expanded widely. In 2020, the Kasikorn Research
Center reported that the number of food deliveries was 66-
68 million times, or a high growth of 78-84% compared to
2019, which is an exponential growth rate and continued
until year 2021 when the epidemic of COVID-19 continues
to spread. As a result, this business continues to be popular
and is likely to continue. From this point, if considering
the energy planning dimension, it can be seen that the
government should support these businesses in the field of
transportation by supporting food delivery by using electric
motorcycles thoroughly. This is because it is a business
group that can stand up to be a model of transportation
with 100% electric vehicles (if seriously implemented). Not
only this, Work from Home policy may be an interesting
way to work in the future (Under appropriate conditions)
because it reduces travelling (Reduce fuel consumption),
reduce exposure to various germs and save traveling cost.
So, if the government has taken measures to provide
technologies or appliances that support or focus on the
use of natural energy between work process or the use
of employees (public and private) has increased. Or the

use of tax measures as an inspiration when employees are
increasingly applying renewable energy in their tools or
work processes which will encourage more adaptation or
use of renewable energy or energy conservation. Those
examples are the starting point for the government to
manage the use of renewable energy concretely which
is one of the most easily accessible to the public. This
guideline is also a part to promote and support Thailand
to achieve the goal of building Carbon Neutrality and
net zero of greenhouse gas emissions as prepared by the
Ministry of Energy together with the Office of Natural
Resources and Environmental Policy and Planning (ONEP),
Ministry of Natural Resources and Environment in order
to prepare a Carbon Reduction’s model of Thailand in the
same direction and according to the goal of promoting
electric vehicles of The Board of EV as well.

In order to not to stick with the traditional form of
development or growth, or dare to change sincerely to
drive energy development by the people for the people in
this COVID-19 crisis, will be one of the many ways to assess
the potential of the government or agencies involved in
solving problems for people to have access to using energy
fair, sustainable and self-reliant. Not just waiting for reduce
and postpone of electricity bill payment, water or gas
bills, cooking gas bills, (Liquid Petroleum) which cheaper
because the government is holding it but encouraging
people to live on their own during this crisis and in the
future by relying on natural resources in the area may be
a way of adaptation to strengthen and further develop
people’s quality of life in the long term. Moreover, to
suggest the ways to make people self-reliant is more cost-
effective than providing and feeding people daily meals.
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Sustainable Development Goals (SDGs) is one of the lissues
that the world pays attention to. And a few months ago, the
Sustainable Development Solutions' Network (SDSN) released
the Sustainable Development Report 2021, an evaluation of
the progress of global sustainable development efforts. In
this journal, the editorial team was honored by Asst. Prof. Dr.
Chon Boonnag, Director of.the Center for,SDG-Research and
Support (SDG Move) and SDSN Thailand Network to tell us
about the results of the assessment of Thailand in this year
and the direction of Thailand in-achieving the Sustainable
Development Goals.
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Background and importance of
SDGs

Asst. Prof. Chon explained the meaning and
importance of the SDGs and the interrelationships of the
17 Goals as a collaboration of two generations, this and
next generation. It is because “What kind of world will we
leave for our children?” is the key question of sustainable
development. It operates under 3 Pillars: Economic,
Social and Environmental. These 17 goals are divided
into 5 groups of development as follows: 1) People: to
develop stability human resource which is covering 1t-5t
goal, 2) Prosperity: to develop society prosperity which is
covering 7-11* goal, and 3) Planet: to save the planet
sustainability which is covering 12t"-15% goal. However, the
implementation of these 15 goals would not be possible
without 4) Peaceful society (Peace), which is in the 16"
goal and 5) Cooperation in all sectors (Partnership) in the
17t goal. Therefore, the operation to achieve all 17 Goals
is under 4 importance principles are the transformation
goes deep into the foundation, not just looking at the big
picture in order to leave no one behind, work in connection
with other goals, all countries must move together and
be the goal of the whole world.

Prof. Chon Boonnag, Director of the Center for SDG Research and
Support (SDG Move) and SDSN Thailand Network

Picture by: http://khonthaifoundation.org/

28

Sustainable Development Report
2021 and SDG Index 2021

“First thing is the University of Cambridge does
not produce the SDG Index, but is an assessment by the
Sustainable Development Solutions Network (SDSN)
academic network in association with the Bertelsmann
Foundation and published by Cambridge Press. Moreover,
the SDG Index is not an official United Nations assessment,
but it is a joint assessment of a global network of
academics.” said Asst. Prof. Chon.

Criteria of SDG Index are assessed in 165 countries
with 80% or more of the 91 indicators that the network
selects from a database of the international organizations
in accordance with the SDGs. However, SDG Index does
have some limitations, both many indicators are added to
replace the one that missed information and it reflects how
one country’s actions have a negative or positive effect
on another country. Moreover, there are still many issues
which was the target level, but has not been included in
this Index. The data used for processing and ranking itself
is one such limitation. This is because the data used in
the rankings may be delayed and differ from the data
used by government agencies in each country. Therefore,
the assessment’ results are not the current state of the
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country, but it is the status shown through the latest
available indicators. The limitations of this data remain a
major challenge for all levels of SDGs.

SDG Index Calculation

The method of SDG Index calculation can be called
as “group-based” cross-section with a “criterion-based”
because each indicator has different units. So, the desired
value (upper bound) and critical situation reflection value
(lower bound) must be set. If there are already global
goals, we will use it. But if not, the academic principles
will be used, but if the academic principles are unclear,
the average of the top 5 countries will be used instead.
The different indexes are then translated to a value of
0-100, a country with a score higher than the upper bound
getting a full 100 score. The target scores are obtained by
taking the adjusted scores of all indicators in the target
to find average. The results are also compared with 165
countries, which gives us an idea of where our country’s
performance is in these 165 countries. An interesting point
is to color the target audience, which was determined
by the status of the two worst indicators in which they
are in and colored according to that indicator. This is an
assessment that Asst. Prof. Dr. Chon defines as “Leave no
indicators behind”.

Where is Thailand now in
sustainable development?

SDG Index Rank of Thailand is 43 out of 165 countries
with an SDG Index score of 74.2, we have traveled three-
quarters of our journey. It can be seen that Thailand has
better improved continuing until year 2021 as a result
of efforts from all sectors since 2000. For Thailand, the
moving down goals that are classified as having significant
challenges include 2nd goal (poverty), 3rd goal (health
and public health), 10th goal (inequality), 14th goal
(marine and coastal resources), and 15th goal (terrestrial
ecosystems). Goals that moving down from last year are
the 2nd, 8th,14th, and 15th goal. When considered from
90 indicators found that there are indicators that are
considered as Achieved (Green) at 44%, challenges remain
(yellow) at 23%, significant challenges remain (orange)
15%, and major challenges remain (red) at 18%.

Number and proportion of SDG Index which divided by status

16, 18%

40, 44%
13, 15%

21, 13%

= Achbeved Challenges Remain

= Significant Challengpes Remain = Major Challenges Remains
Number of Indicators in various status which divided by Goals

SDG1T
SDG 16
G 15
500G 14
50G13
50612
50611

Picture from: https://www.sdgmove.com/2021/06/20/sdg-insights-
inside-sdg-index-thailand-index-2021/
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When considering in the goal level indicators, from
the picture shown that the 3rd goal indicator mentioned
above has more indicators that achieve goals than others.
But the two worst indicators are still in red color. For
overall, our 3rd goal is still a worrying situation. In terms
of economic and social aspects, the proportion of Achieved
indicators is quite high but the environment aspect, there
are still quite a few indicators of challenges remain. For the
14th goal, it is a goal that still has some indicators that
are challenges remain. In summary, what Thailand does
well is a measure related to quality of life. But the issues
that remain challenging are the goals related to good
governance and the goals related to the environment.

However, although Thailand is ranked 43rd in the
world, but in the ASEAN region Thailand is number 1,
which is an issue that raises questions about how we can
overtake Singapore. Asst. Prof. Dr. Chon gave reason that
although the social, economic and good governance goals
of Singapore are better than Thailand, Thailand does well
in terms of environmental goals. Even there are many
indicators that still have some problems. But Thailand's
environmental performance is much better than other
countries. Moreover, Singapore has several indicators that
are lacking and Singapore has a much smaller population
than Thailand. This makes the indicator considered as per
capita higher than Thailand because the denominator is
less.

30

When we're looking deeper in
the indicator level, are there any
issues of Thailand that still in
concerned?

Asst. Prof. Dr. Chon and the team took the data
from the SDGs database and analyzed them to see what
indicators were concerned and to give a direction on how
Thailand will take action to reach a common goal. This
calculation is based on a 100 score which is the goal
score value is subtracted from the score value of each
indicator to show what indicators for Thailand are far from
the target. For overall, most goals are environmental and
good governance goals and there are also some other
issues. The top 5 indicators of concern are: 1) proportion
of anthropogenic wastewater that receives treatment,
2) proportion of traffic deaths, 3) proportion of scientific
and technical journal articles per one person, 4) sustainable
nitrogen management index, which reflects whether we
overapply fertilizer and how much fertilizer is converted to
production, and 5) proportion of expenditure on research
and development of public sector.

Out of 20 ranking, there are 8 indicators that are
likely to be worse, including: 1) Sustainable nitrogen
management, 2) Corruption perception Index,
3) Proportion of government revenue, 4) Fish caught from
overexploited or collapsed stocks, 5) Red List Index of
species survival, 6) Press freedom index, 7) Fundamental
labor rights are effective guaranteed, and 8) proportion of
population who feel safe walking alone at night in the city.
Moreover, there are 5 issues that are not yet developed as
they should be: 1) traffic deaths rate, 2) rise of academic
articles, 3) mean area that is protected in freshwater sites
importance to biodiversity, 4) government spending on
health and education, and 5) mean area that is protected
in marine sites importance to biodiversity.
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What can we do for a sustainable
transition?

Asst. Prof. Dr. Chon indicated that in sustainability
transformation, we can’t consider only specific indicator
or goal. Change requires fundamental changes to lead
to sustainability. This has been discussed at various
international forums, such as the 2019 Grand Review of the
SDGs suggesting that SDGs should be viewed as themes
of change rather than as separate goals or in the Global
Sustainable Development Report 2019 which is an official
UN report suggested that we should view as 6 Entry Points
for Transformation are human well-being and capabilities,
sustainable and just economies, sustainable food systems
and healthy nutrition, energy decarbonization with
universal access, urban and peri-urban development, and
global environmental commons. In addition, Sach et al,
presented additional driving directions for operations,
including government-level mobility, the use of financial
mechanisms, motivating people to participate and using
knowledge to drive sustainable development.

Today, we report in the language of sustainable
development quite a lot to both public, private and
university sectors (Reporting) and the Sustainable
Development Goals are increasingly being incorporated
into the policies of the government agencies or at the
university level (Mainstreaming and Localizing). However,
change in the level of Transformation or changing the work
process to be more integrated, using more knowledge

and technology, changing the way of thinking and
organizational culture in accordance with the concept
of sustainable development and working with other
agencies are still a very rare operation. Therefore, the
important challenge for Thailand during one of the last
four paths of sustainable development is shifting level from
Mainstreaming and Localizing to Transformation which
will lead Thailand to achieve the sustainable development
goals.

Epilogue

“To Achieve sustainable development in the range
of 1 to 4 in the final path is not an easy task. We have to
rely on changes from the government in terms of good
governance and changes in the behavior of people in
society on environmental issue. There is no Quick Win
anymore. There are only the hardest problems left and
we cannot solve them with the methods we have always
done. Finally, fundamental change (Transformation) will
be the only path towards sustainability.” Asst. Prof. Dr.
Chon gave last key message.

For more information
https://www.sdgmove.com/2021/06/20/sdg-insights-inside-sdg-
index-thailand-index-2021/
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ELECTRIC VEHICLE

" Innovation and Climate
Change

Climate change and natural disasters has affected the
environment and living things which mainly resulted from
human action. This caused the international community
to focus on this phenomenon that occurred and be
prepared to deal with the damage that would occur.
Therefore, they jointly set up the Framework Convention
on Climate Change with the common goal of maintaining
the Atmospheric Greenhouse Gas Concentration levels
not to exceed levels that would pose a threat to life and
food security. All countries have to share responsibility
for climate change issues according to their capacity.
In 2015, there was the endorsement of the Paris Agreement
establishes stronger rules for implementing climate change.
It forced all countries to submit their greenhouse gas
reduction targets by controlling the average temperature
rise below 2 degrees Celsius compared to the pre-industrial
revolution period. It is also trying to control temperature
rises not to exceed 15 degrees Celsius and climate change
adaption concretely.
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The European Commission announced that it will no longer
produce new vehicles powered by both gasoline and diesel internal
combustion engines from 2035 and leaving only electric vehicles.
It is a major change for Europe in reducing greenhouse gas emissions
asmuch as possible. A plan to cancel the use of internal combustion
engines in Europe has taken a step forward before it takes full effect
in 2035 which is aiming to reduce greenhouse gas emissions by
more than 55 percent by 2030 compared to 2021 greenhouse gas
emissions before it will be completely discontinued in the next five
years. Meanwhile, those measures also outline a plan to develop
electric vehicle charging stations in the European member countries
which required to install electric vehicle charging stations at least
every 60 kilometers on major routes. As a result, Europe will have
a total of 3.5 million electric vehicle charging stations by 2030,
before increasing to 16.3 million stations by 2050.

Thailand has formulated a long-term strategy for the country's
low greenhouse gas emissions which includes the direction of
implementation of Thailand's energy policy. The entry into the
Carbon Neutrality Scenario in the energy sector and the cooperation
of the private sector towards an approach to the use of economic
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mechanisms to promote and drive the Carbon Neutrality Scenario
of the country along with a new national energy plan that aims to
achieve Carbon Neutrality with the 4D1E policy, consisting of

(1) Digitalization, upgrade grid electrical to be Smart Grid to
support electricity generated from renewable energy and develop
Energy Storage System (ESS)

(2) Decarbonization, promote Photovoltaic Operation, biomass
and biodiesel

(3) Decentralization, promote power plants communities and
balancing electric spaces in all regions; and

(4) De-regulation, supporting the opening of specific areas
where energy innovations can be developed and tested by easing
regulations and

(5) Electrification, promoting the use of electric vehicles.

At present, many countries have adopted policies to reduce and
stop using internal combustion engine vehicles, towards the use of

electric vehicles to help reduce greenhouse gas emissions. This is a

vehicle that is driven by only an electric motor, or hybrid engine, or
uses hydrogen gas to generate electricity from fuel cells by storing
electrical energy in batteries. Meanwhile, Thailand promotes the
production and use of electric vehicles and aims to make Thailand an
important global production base for electric vehicles and parts by
2025. The electric vehicle has the potential to help reduce pollution
because the engine is not burning and without smoke and noise
because the car’s engine stops working when parked and caused
no engine noise. Therefore, electric vehicles are environmentally
friendly and do not cause pollution.

(=4

Furopean member countries
required to install electric
vehicle charging stations at
least every 60 kilometers on
major routes.

%9
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An electric vehicle is an innovation that uses electricity to drive
that can be charged consistently. The main components to drive
electric vehicles are batteries, inverters, and electric motors. The
process starts from the battery as a DC power source with a converter
that draws the power from the battery to convert it to AC current,
and then transfers it to the motor. So, the electric vehicle can be
divided into four types according to technology uses.

N (1) Hybrid Electric Vehicle (HEV), uses
- L 1
pLEy ) a combination of conventional fuel and electric

energy from the battery.

(2) Plug-in Hybrid Electric Vehicle (PHEV),
A has the same system as hybrid car which
bPEVéJ developed from HEV but it can be plugged
directly into the battery charger, the battery is
designed to store more energy, use electricity

to drive farther and reduce emissions.
(3) Battery Electric Vehicle (BEV), uses

. JIB..‘(EM*’ y electric power from the battery which makes
0 ) 0 ~ no emissions and

(4) Fuel cell electric vehicle (FCEV),

uses hydrogen fuel by taking water through a

‘t__v_. 4 hydrogenation process and sending hydrogen

-
0 0 to react with oxygen in the fuel cell to create
electrical energy stored in the battery and

causing no pollution.

Both Electric vehicles and Hydrogen vehicle are environmentally
friendly. It does not generate air and noise pollution but has
differences in speed, distance, recharging time and service stations.
In term of speed and distance, the EV has a top speed of 312 km/h
with the longest distance is 900 km. For HV, it has a top speed of
333 km/h with the longest distance is 650 km. In term of recharging
time, hydrogen vehicle takes less time where energy is stored in the
gaseous state and filled in the vehicle in liquid state but electric
vehicle takes longer to charge the battery with a maximum charging
speed of 30 minutes per full charge. In term of service station, electric




Vol 10 No. 2 | April - June 2021| NATURE AND ENVIRONMENT

e

In term of recharging time,
hydrogen vehicle takes less
time where energy is stored
In the gaseous state and
filled in the vehicle in liquid

L

vehicle is easier to access energy, safer, and able to
increase charging station in the gas station without
changing the main structure, and the installation
of the charging point is easy. For hydrogen vehicle,
it can be dangerous in the process of moving
and charging. In term of environment, a 100%
of electric vehicle reduces the use of fossil fuels
that emit greenhouse gases into the environment.
One electric vehicle can reduce greenhouse gas
emissions by 4.6 metric tons per year, or the
equivalent of planting 209 more trees.

In summary, all countries have acommon goal
of reducing greenhouse gas emissions that is the
cause of the global temperature rise too much. The
key policy is to cancel fossil fuel-powered vehicles
to electric vehicles in many countries. However,
today's electric vehicles have limitations in terms
of distance traveled per charge, and there are not
enough battery charging points, so it takes time to
prepare for these issues. Meanwhile, greenhouse
gas emissions are urgently needed to be aware of
and change to environmentally friendly vehicles
as soon as possible.
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From the

Orphaned
Waste to the
Renewable Energy

The Pollution Control Department, Ministry
of Natural Resources and Environment had
summarized the environmental situation of
Thailand in 2020 and found that “Thailand
generated approximately 27.35 million tons
of solid waste which decreased 4% from
2019. The solid waste will be sorted at
the original source and brought back to
use 11.93 million tons (decreased 5% from
2019). There was properly disposed of
11.19 million tons (increased 14% from 2019)
and improper disposed of 4.23 million tons

(decreased 34% from 2019)."

The report also showed that from the epidemic of
COVID-19, although it contributed to the reduction of
solid waste, at the same time, Work from Home measure
has led to an increase in the number of single-use plastics,
especially in urban areas from online shopping and food
ordering. The amount of plastic waste generated during
the epidemic was about 6,300 tons per day, compared
to the normal situation with about 5,500 tons of plastic
waste per day.

The management of solid waste in the household is
another problem that all sectors must help. Just as one
private sector that uses its own industrial waste disposal
potential which created a project to turn household waste
into energy with minimal impact on the environment.

Mr. Somboon Kittianong, General Manager of N 15

Editorial Board

i

Technology CO., LTD., a company which is disposing of
industrial waste from various factories that have been
operating for 7 years in Amata City Industrial Estate,
Chonburi province, talked about concept of household
waste management with cooperation from people and
industry sector in “Army ants conquer waste project”
that The N 15 Technology company has a business model
of receiving waste from various industries and process it
to use as an alternative fuel for coal in a cement kiln. By
burning with coal at a temperature of about 1,800-2000
degrees Celsius, which does not cause carcinogens. There
is also an emission control required by laws and household
waste sent to the company is also taken through the same
process in “Army ants conquer waste project” that turns
Orphaned Waste into energy by using a Facebook Page:
N15 Technology, is a communication area (https://www.
facebook.com/n15technology/).

It is not difficult to save the Earth.

The beginning of N15 Technology's turnover of
household waste into energy was caused by Mr. Somboon
joined a plastic bag waste management project, which
was used to combine with asphalt to make road surfaces.
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This project made him see the problem that some types
of plastics cannot be used in such projects and make it
difficult for these projects to spread widely because the
participants must systematically separate their waste.
At the same time, the project manager is responsible for
sorting out the items sent by the project participants.
So, he came up with the idea to give to N15 Technology
company an alternative way to receive waste without
sorted it out too much.

“An auntie later found out that she was a teacher
asked that Are you really accepting? No need to sort, right?
Can | combine them? And what are you going to do next?
Is there any pollution? | replied then. After 1-2 weeks,
there are items sent from Nakhon Si Thammarat. While
waiting, she keeps calling to ask Has the parcel arrived
yet? | sent one box, I’m afraid that what | sent miss out
somewhere and cause trouble for others. I’'m impressed.
| created a Facebook page, so that the teacher can check
that now the garbage has arrived and no need to worry.”

The idea behind this project by Mr. Somboon is if
you want to save the planet, don't make it difficult, which
started from people who love the environment to help
sorted waste in the household. The best way to manage
waste is in each household must sort the waste into

recycle waste, fuel waste, compost waste and hazardous
waste. But for some people, this is a tricky thing | want to
make waste management as easy as possible by accepting
almost all household waste to join the project.

At first Mr. Somboon was surprised by the number
of parcels sent to the company because they came from
all over the country. Even the project participants have
to pay for delivery fee to the company, which shows that
Thailand has a lot of people who love and care about the
environment.

Mr. Somboon said, “In the early days, milk cartons
were washed well. So, | said that you don't have to wash
it, combine it, just let it dry. I’'m happy that you have it.
You don't have to do that well. We brought it to mill and
burn. Makes it more convenient for you.”

In the beginning, the company received household
waste to make energy, there were 3-5 boxes per day.
Until now, there are 50-100 boxes per day sent to
the company, which comes from the power of various
networks participating in waste management campaigns.
For example, in the past, a lot of underwear sent and there
has been a campaign to change from putting underwear
to the landfill because it would be better to make energy
instead.
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Almost any waste can turn into
Energy

Mr. Somboon explained that any waste to be turninto
energy is almost acceptable. By requesting it to be dry, able
to cut and flammable waste, it will qualify for managing.

“Paper, plastic can be burnt, tile can't be burnt, glass
can't be burnt and cut, What we do not accept next is
food waste, infectious waste, electronic waste, batteries,
hazardous waste such as aerosol cans. Most of the rest, |
think we can take them all.”

Because the key to waste management is that
the increasing amount of plastic waste is affecting the
environment widely. Turning these wastes into energy is a
good choice that Mr. Somboon seen when we use plastics,
once we've taken advantage of plastic, it's a good idea
to handle it at the end. The problems that have arisen in
the past 2-3 years is China shuts down plastic recycling,
making the value of plastic waste so low that no one wants
to collect them and sell them even though in theory many
types of plastic can be recycled.

The management of cutting a variety of plastics to
make fuel without causing carcinogens is a solution to
both waste management and environmental impact that
will arise from burning waste at low temperatures and
able to handle a large amount of waste. Mr. Somboon said
that in each year millions of tons of industrial waste are
needed for incineration where N15 Technology company
sends about 40,000 -50,000 tons of industrial waste to
be burned per year.

Cooperration is the important key

Mr. Somboon commented that cooperation from
all sectors is an important factor in making waste
management projects such as the “Army ants conquer
waste project” successful. Cooperation should come from
all sectors such as large corporations that can provide
funding because the major cost of doing this is delivery

fee. He gave an example that last year there was a project
in which a logistic company joined the transport of items
from the project participants with free of charge for six
months. As a result, the amount of household waste sent
to the company increased greatly.

There was a case that one Facebook member
organized an Orphaned Waste project activity earlier
this year. The company sent a truck to join the garbage
transport in that activity, but it was not enough and there
is another contributor for the cost of transportation for
one more trip.

“How to make it sustainable? | said | had to open the
donation box, otherwise | would stop doing it because
| couldn’t handle it. The cost was the shipping cost. So
now we set up a Line group. If next time there will be
a pick-up point for orphaned garbage, we will set up a
donation box that you can put as much as you want which
the members of the group are also happy. He said, | gave
50 baht because | also paid 50 baht when | went to the
post office one time, he wants the project to continue and
not disappear. Mr. Somboon said and continued giving
comment that,

At the same time, The public should be educated
about the environmental impact caused by waste. For
example, besides the greenhouse gas emissions, When
the garbage in the garbage pit is ignited, which occurs
annually, it causes pollution because it burns at low
temperatures. It is different from burning in the industrial
furnaces, which burn at high temperatures and are well
controlled.

While the government sector can get involved by
supporting waste management businesses like N15
Technology company does through the tax deduction,
financial aid and regulatory easing to facilitate this form
of business.
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“Now there is no better technology than incineration
to get the trash out of the world and it’s not the best
technology. But instead of emissions from using coal,
we use this instead. Someone told me to use it to make
oil, which requires pure plastic leavening without any
contaminants. It can do in small quantities, not large
quantities,” said Mr. Somboon.

We hope this idea will spread
widely

Mr. Somboon shared his dream about waste
management that he wanted a project like this to spread
across the country. There are departments or factories in
each area responsible for receiving waste to manage in
the same way as the company is doing. He thinks that the
fact that agencies do not pay attention to projects like this
because of the small amount of waste from households is
not worth managing. So, there are no additional agencies
or organizations interested in doing such activities.

The issue of Orphaned Waste is the disposal of things
that people no longer need and use benefit of them for
the last time, which Mr. Somboon devotes his energy in
the hope that this idea will spread. He said the majority
of waste in Thailand is about 50% of food waste, so only
a small amount remains to be managed and if everyone
works together to manage waste seriously, it will help
to reduce problems arising from waste such as plastic
contaminants in nature and microplastics in aquatic
animals.
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Example of Orphaned Waste

Orphaned or Unclaimed waste is a metaphor for
things that people no longer need. That they are like
orphans or people without relatives. But these items
can also be used as fuel in combination with coal. It
is the end of life for these wastes. On the Facebook
page of N 15 Technology provides information that
the principle is that any waste that can be cut off
and incinerated can be used as an alternative fuel
for coal to be burned in cement kilns.

For examples, packaging bags, food packaging
bags, milk bags, snack bags, various papers, glossy
paper, foil caps on baby bottles or beverages, food
wrappers, bottles of medicines or medicines (pour all
the liquid, do not need to rinse), shampoo bottles,
milk bottles, drinking water bottles, plastic tubes,
cloth, plastic cups, paper coffee cups, car tires,
motorcycle tires, motorcycle inner tires (cut off valve
cap), foam box, bubble wrap for fruit, sponge, old
brushes, pens, CDs, silica gel envelopes.

These wastes don’t need to be washed and
separated, just pour out as much food or liquid
waste as possible and collect them for delivery as a
renewable fuel.

The waste that cannot be used as a renewable
fuel such as

PVC plastic such as wires, plumbing pipes,
rubber hoses, artificial leather, some types of stickers,
glass bottles, tiles, remnant of iron, wire, various
infectious waste, stones, zinc, light bulbs, batteries,
electronic devices, umbrellas, printer cartridges, etc.

References
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https://www.facebook.com/n15technology/
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http://pcd.go.th/info_serv/waste_rubbish.htm
http://www2.pcd.go.th/info_serv/waste_garbage.html#s1
http://www.environmenttime.com/news/candglearningcenter

https://www.facebook.com/watch/?extid=CL-UNK-UNK-UNK-AN_GKOT-GK1C&v=870627759709604
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In 2020, data from The Pollution Control Department
stated that Thailand has approximately 25.37 million
tons of waste per year, but has the capacity for sanitary
disposal of 9.13 million tons per year, 8.36 million tons
can be recycled per year, and unsanitary disposal method
of 7.88 million tons per year. This causes the problem
of residual solid waste in various places and the wrong
disposal of waste has caused environmental and human
health problems such as smoke and air pollution problems
caused by outdoor solid waste burning, leachate from
garbage piles when it rains causes wastewater to flow into
natural water bodies or groundwater sources which are
breeding grounds for rodents and flies and carry infectious
diseases to humans including causing a foul smell to
disturb people around.

The waste generated has different components
such as plastics, wood, papers, glass bottles, scraps of
fabric, leather, rubber, various metals, including food
scraps, etc. Each type of waste takes different time of
waste decompose such as papers take about 2-5 months

to plastic that takes hundreds of years to decompose.
Therefore, waste management is something that many
countries are interested in developing and applying
technology to waste disposal. Generally, can be divided
into 3 systems as follows:

The composting system uses in organic degradation
by microorganisms is divided into 2 processes: Aerobic
Decomposition, it is a method that does not produce odor
gases and Anaerobic Decomposition, it is a method that
produce Hydrogen Sulfide (H,S) including methane gas,
a gas that can be used as a fuel.

A sanitary landfill system involves bringing solid
waste to landfill in a prepared area and measures to
prevent potential impacts such as contamination of
wastewater from garbage dumps or leachate which is
awaste water that has a high dirt value. If it seeps into the
groundwater layer which will affect its quality and water
used for consumption, as well as other measures such as
flood prevention, bad smell and impact on the landscape.
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Incineration system is the destruction of waste by
incineration at a temperature of 850-1200 °C to achieve
complete destruction but incineration often produces
small dust and toxic gases such as Sulfur dioxide (SO2), etc.
Besides, dioxins may be produced which are carcinogenic
substances. Therefore, it must be an air pollution control
system that does not over the specified standard.

The three waste management technologies have
different advantages and disadvantages. The person

Everyone can solve waste problem

responsible for waste management in each area will
choose a system that aware of suitability of each area.
For urban communities where there be less space for
waste management due to the city expansion. Thus,
waste incineration technology is an interesting technology
because it takes up less space. and can get heat energy
that can be used to produce electricity. For example, at
Nong Khaem Waste Power Plant where there is currently
in operation.

The Pollution Control Department gives advices on solving the problem of solid waste as;

1. Before throwing trashes, stop and think for a moment whether we can reduce the amount of waste and reuse it with

the concept of 7R as follow; Refuse or avoid items or packaging that will create a waste problem and pollute the environ-

ment, such as foam boxes or other toxic waste.

Refill, choosing a refill product that uses less packaging and the waste is also less.

Return, choosing products that can be returned packaging to the manufacturer, such as various types ofbeverage bottles.

Repair, repairing appliances to continue to use not to become garbage.

Reuse, reusing packaging such as using cloth bags for shopping instead of plastic bags.

Recycle, separating usable waste for easy storage and processing such as packaging, plastic, glass, and

beverage cans.

Reduce, reducing consumption and finding ways to increase the efficiency of the use of various appliances.

2. Dispose of waste in the designated place.

3. There should be a waste sorting.

These are some advice for everyone as a community waste producer and when waste has been created, managing

waste to have the least impact on the environment and if it can be used for the last time is what many parties are working

together today.
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Community waste to electric power

Nongkhaem waste power plant is a waste power
plant for the environment, located at Nongkhaem Waste
Disposal Center, about 30 rai of plant area and using
Stoker type incinerator technology from Switzerland.
Burning waste at 850-1000°C that can handle about 500
tons of waste per day. The heat from the combustion is
sent to the boiler to spin a steam turbine producing 5-9.8
megawatts of electricity.

This environmental power generation waste disposal
project was officially opened on May 10, 2016, operated
by C&G Environmental Protection (Thailand) Co., Ltd.

Waste management by combustion method is a
technology that has been developed for more than 150
years by incinerating waste in the incinerator and using the
heat to produce electricity. This power plant is using Stoker
type incinerator technology which is the longest developed
waste disposal technology. Nowadays, this technology is
widely used around the world, such as Germany, England,
France, which uses incineration methods for up to 30% of
the total waste or there are incineration plants are being
built to deal with more than 80 % of the waste generated
in Singapore and Japan, including in China where waste
power plants are constantly being built. Most of the waste
power plants are located in urban areas.

The data of C&G Environmental Protection (Thailand)
Co., Ltd. Explained how the Nong Khaem Waste Power
Plant works. Each day, a closed-loop garbage truck brings
the waste to the incinerator. Once the vehicle has been

weighed, the waste will be poured into the garbage pit
that can support the amount of waste for 7-10 days. This
pit was built as a closed system to prevent leakage and
corrosion in order to prevent wastewater from the garbage
pit leaking out to the outside.

In the first phase, the waste in the garbage pit had
a moisture of more than 60%. A crane is used to turn
the waste to reduce moisture to not more than 55% and
then leave it for another 3-5 days. The waste will self-
compost until the moisture is reduced to about 35%
which is suitable for bringing into the incinerator. At the
same time, biogas or methane gas is generated which is
pumped into the incinerator to decompose the gas and
facilitate combustion.

The closed system of the waste pit prevents stench
with the gas from spreading out to the outside and the
waste when entering the incineration process takes about
1-2 hours. When it first enters the incinerator, its moisture
is about 35%, while the temperature inside reaches
850 °C reduces moisture to below 20% before it incinerated.
The flip-top plate keeps the trash turning over all the time.
Combined with the gas pumped from landfills to aid in
combustion, waste is incinerated until it turns into heavy
ash that is harmless to the environment, which can be
used to landfill or use, for example making bricks or mortar
mixed for roads. Once the waste is incinerated, its weight
and volume are reduced by more than 90%. Therefore,
the area used for landfill can be greatly reduced.

Meanwhile, the boiler’s steam recirculation
system absorbs heat generated by waste incineration,
the water is vaporized and high pressure is used to drive
the generator to generate electricity.

Manage pollution by using technology Plastic
materials, if burned at temperatures below 725°C, can
generate various exhaust gases, including dioxins. Burning
waste in an incinerator that maintains a temperature
of 850-1,100 °C all the time will be able to completely
decompose various gases and dioxins.
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For the waste generated by incineration such as
exhaust gases, there are exhaust treatment kits that can
treat hazardous substances such as heavy metals and
dioxins and usually when the waste is incinerated, a certain
amount of acidic substance is formed. The degassing tower
in the exhaust treatment system sprays the right amount
of Hydraulic lime water to create a chemical reaction with
acidic substances in the exhaust gases to become new
substances that are harmless, such as salt and water.
This prevents acid rain from the substances being released.

The exhaust treatment system also has an
activated carbon spray device that is sprayed into the
exhaust fumes to trap heavy metals in gaseous form as
well as other harmful substances that bind to particulates.
These dust controls use filter bags designed to trap
heavy metals and particulates. The filter bag traps
more than 99.99% of the heavy metals in active carbon
powders including particulates. The collected dust will
be further monitored and treated in accordance with the
environmental standard requirements.

Wastewater from landfills and processes is treated
and reused within the factory. It can be used for washing
cars, collecting garbage, watering plants, and use in the
ornamental fish pond.

From waste to electricity

Besides, the air quality is also monitored by installing
air quality monitors away from the factory by 2.5 km on
the upwind side and 5 km on the downwind side. It was
concluded that there was no increase in the amount of
dust and hazardous substances. This confirms the safety
of this waste-to-energy plant to another level.

Waste management by incineration and heat
energy used to power generators reduces greenhouse
gas emissions compared to landfill per ton by up to 6
times. It reduces space utilization compared with landfill
and shorter waste management time. This method is an
alternative way to help manage waste from cities and
communities without affecting the environment and our
health. However, waste management by incineration is
just a method that solve at the end but how to properly
manage waste that can effectively reduce the impact
on the environment is the separation of waste from the
household or from the source which will allow the waste
management to be sorted through different methods.
Importantly, some of the sorted waste will be recycled and
reduces the use of pure resources. Moreover, the recycled
waste will be recycled for use many times which reduces
the amount of waste that will occur without having to
spend a budget for disposal. Finally, without the use of
pure resources is a choice that we should make in order
for us to have resources for the next generation.

When solid waste is collected from households and communities, it arrives at the factory through a weighing

checkpoint and then it is poured into closed ponds to reduce odor and moisture. The crane loads the solid waste into

the incinerator with a flip-top plate. This allows the waste to turn over all the time, helping to burn more efficiently.

The heat energy generated is sent to the boiler’s steam recirculation system, generating high-pressure and

high-heat steam, which is used in generators to generate electricity for use in the factory and further sold to the

Metropolitan Electricity Authority.
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Direction of Thai Energy

“Covid changed the world, How does Thai energy deal with the changing
world?”

“What is The Next New Normal of Thailand’s Energy”

“What do people get from Thai energy today?”

“What kind of Thai energy development meets the needs of Thai people
the most?”

“Be luminous” a phrase of “General Prem Tinsulanonda” who was a
former statesman, President of the Privy Council and Prime Minister of Thailand
which represented Thailand's beginnings in self-reliance on energy, that is
derived from the discovery of natural gas in the Gulf of Thailand and using it
to generate electricity to replace oil imports from abroad with the hope that
Thailand will strengthen, self-reliance and energy development, and contribute
to the economic development of the country in the future... from that day to
today...It’s been over 30 years, how is Thailand's energy development growing?
And how thoroughly and equally do Thai people access to energy use? Most
importantly...Thailand’s energy future will develop in what direction to make
Thailand “Be Luminous” on the basis of “Sustainability” of domestic energy
and resources.

From the beginning of natural gas discovery in the Gulf of Thailand
more than 30 years ago, Thailand has continuously tried to develop energy by
formulating a master plan, strategies, in order to achieve the development of
energy in pattern and continuous. In 2014, Ministry of Energy has organized
Thailand Integrated Energy Blueprint (TIEB) which consists of 5 sub-plans:
1. Power Development Plan, 2. Energy Efficiency Plan, 3. Alternative Energy
Development Plan 4. Gas Plan, and 5. Oil Plan. The direction and essence of
each energy development plan can be summarized as follows:

POWER DEVELOPMENT FLAM
suudirundoasnlashucoussinalng:

EMERGY EFFICIENCY PLAN

uUyEmiwdnnu®

ALTERNATIVE ENERGY DEVELOPMENT PLAN

nuadiFuLnusForunannuEssdecLmoion

GAS PLAN
nuLuEmEdamaibassumni

OIL PLAN
nuussrsdnmsthumBons

Info: Energy Policy and Planning, Office Ministry of Energy
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1 Power Development Plan: PDP

Currently, this is the first revised plan (2018-2037)
by focusing on 3 issues as follows:

1. Security: It covers both power generation system,
power transmission system, and power distribution system
to meet the demand for electricity and strengthen the
stability of the electricity in the area in both normal and
critical situations.

2. Economy: It considers cost of electricity
generation, promote low-cost power generation and
prepare the power system to achieve efficient competition
and reflect real costs.

3. Ecology: It has to reduce environmental impact,
supporting the production of electricity from renewable
energy, increasing the efficiency of the electrical system
in terms of both electricity generation and electricity
consumption by developing a smart grid system.

The main guidelines and planning of the Power
Development Plan 2018 or PDP of the Ministry of Energy
consists of;
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 Apower plant for Grassroots Economy framework
by encouraging the community to participate in production,
sustainable use and distribution of electricity based on fuel
potential, and the demand for electricity in the area.

 Development for the stability of the power system
by allocating more base load plants in various regions
on the basis of regardless of the potential energy and
infrastructure in the area. Reduce additional investment in
the system and allow free competition from the generation
of electricity from renewable energy technologies, etc.

» CO2 Emission from Electricity Generation: In year
2027 and 2037, it is estimated that the intensity of CO2
Emission per unit of power generation is mainly due to
the promotion of the construction of renewable energy
power plants. This framework will enable Thailand to
reduce greenhouse gas emissions by 20-25% in year 2030
according to its commitments to the global community.

» The development of power transmission systems
in various regions to meet the increasing demand for
electricity, strengthen stability, increase flexibility to
support the changing forms of electricity generation and
use in the future.
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2. Energy Efficiency Plan 2018: EEP 2018

It aims to reduce 30% of Energy Intensity (EI) in 2037 compared to the
base year 2010 in order to reduce the lack of instability/ waste energy in the
future. Forecast of final energy demand in the future in term of commercial
will increase from 90,000 ktoe to 181,238 ktoe. Therefore, it is necessary
to have energy conservation measures to support the use of equipment,
machinery, production processes and efficient control systems in 5 target
groups, namely Industrial sector, commercial sector, household sector,
agricultural sector and transportation sector.

The goal to reduce 30% of El by year 2037 is divided into 2 parts: (1)
Target to reduce energy consumption of 49,064 ktoe and (2) Target to reduce
the maximum power demand (Peak) of 4,000 MW by using;

1. Mandatory strategy. There is a supervision for large energy consumers
creating measures for energy consumption in accordance with the standards
according to appropriate methods.

2. Strategy of promotion sector. It is a measure to support financial and
investment to expedite investment decisions to make adjustments to the
high-performance equipment.

3. Strategy of supporting sector. It is a strategy that reinforces the
implementation of strategies under No. (1) and (2) to achieve energy-saving
effects concretely such as the development and transfer of knowledge on
energy, campaigns to create awareness of using energy with value, and
technology support to develop energy-saving technologies, etc.

n
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The plan emphasis on promoting energy production from alternative
energy raw materials available in the country and developing the production
potential of alternative energy with appropriate technology. The goal is to
increase ratio of the use of renewable and alternative energy in the form of
electricity, heat and biofuels to the final energy consumption at 30 % in year
2037 through the potential assessment of natural energy in various forms
including wind energy, solar energy, geothermal energy and hydropower.
There is also a potential assessment of remaining renewable energy raw
materials such as Biomass from production processes in various sectors,
waste, biogas, Biodiesel, Bioethanol. Moreover, there is a potential assessment
of procurement of additional renewable energy raw materials such as fast-
growing tree, to increase the option of generating fuel that can be supplied
in all seasons and in large quantities.

Besides, AEDP 2018 has set a guideline for the development of renewable
energy and alternative energy as follows;

1. Electricity Generating: by supporting the use of biomass in the area/
community as fuel to produce electricity and then sell it to bring income to
the community.

2. Heat production: by focusing on the use of biomass to produce heat
in the agricultural industry and reusing waste to reduce costs

3. Biofuel production: by focusing on being used in the industrial sector
are the production of ethanol, biodiesel, pyrolysis oil, biomethane, and other
alternative fuels.
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5. Oil Plan 2015

Nowadays, the Ministry of Energy is reviewing fuel
management according to the Oil Plan 2015 in order to
improve and formulate a fuel strategy related with the
current oil use situation. The Oil Plan 2015 has defined
five principles of planning as follows; (1) support fuel save
measure in the transportation sector, (2) manage the type
of fuel appropriately, (3) adjust the fuel price structure
to be appropriate, (4) encourage the use of ethanol and
biodiesel according to the EEP 2015 plan, and (5) support
investments in fuel infrastructure system. Through these
five principles, the measure has been clearly defined as a
guideline for the implementation of the plan to achieve
results.

4. Gas Plan 2018

The objective is to supply natural gas to meet
domestic demand, fair prices and to manage infrastructure
systems to be stable and efficient, to support economic
and social development with regard to environmental
balance. The operational goals of Gas Plan 2018 focus on
four areas as follows:

1 Promote the use of natural gas in various economic
sectors to reduce air pollution problems,

2 accelerate the exploration and production of
natural gas from domestic petroleum resources, joint
development area and overlapping areas,

3 develop natural gas infrastructure to be suitable
and sufficient to meet regional demand, including efficient
utilization of natural gas infrastructure and,

4. Promote competition in the natural gas business.
Therefore, the Gas Plan 2018 focuses on natural gas
management. It stars from supplying natural gas to
meet the demand until the infrastructure in terms of
transporting natural gas from the source to the destination

safely and fair price that people can access.
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From Thailand Integrated Energy Blueprint (TIEB) and the Ministry
of Energy's continuous and development of energy concretely in the past.
The Ministry of Energy has approved various projects to be distributed in all
areas to meet the goals of each of the 5 sub-plans of the TIEB plan which
leads to solve basic infrastructure problem, creating jobs, generating income
for the people, and able to access to various forms of energy thoroughly and
equally, such as budget proposal of Energy Conservation and Promotion Fund
Office for the fiscal year 2020 - 2021 with worth billions of baht (each year).
It focuses on promoting the development of people's quality of life in various
areas across the country and able to access to renewable and alternative
energy that is suitable for the resources and potential of each area and
different occupation groups which is consisting of; to promote the electricity
generating from solar energy to use in inaccessible grid areas, supporting
solar farming pumping systems, and support for the construction of biogas
wells from waste to replace the use of LPG in households. These projects
have received widespread attention from people because it helps them to
reduce the cost of living in the household. Besides, the Electricity Generating
Authority of Thailand (EGAT) has also conducted the “Hydro Floating Solar
Hybrid System project” with 45 megawatts size at Sirindhorn Dam, Ubon
Ratchathani Province. It is the largest Floating Solar project in the world
in this time and it is also a hybrid power generation project between solar
energy from floating solar panels and hydropower from a reservoir dam. or
even importing LNG to replace natural gas from the Erawan field (in case of
intermittent gas production after the expiration of the petroleum concession,
23 April 2022) by PTT Public Company in order to supply natural gas to have
sufficient quantities to meet the demand for use in Thailand, etc.
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From the examples of various projects above, it shown that the direction
of energy development in Thailand focuses on increasing the use of renewable
energy, reduce rely-on fossil fuels and provide more clean energy. Because
it is an energy that does not cause any impact on the environment and is
also a sustainable energy, endless, able to find fuel in the area, reducing
the burden of costs and expenses of the people and also the foundation for
the development of the country's economy to be stability, prosperity and
sustainability, continue to "be luminous" in the future.

But every development has obstacles or problems, as the current
situation of the COVID-19 epidemic that all regions of the world are facing
which is causing everyone and all sectors to have a great adaptation...On
the day that “Covid changed the world, how does Thai energy deal with the
changingworld?”. It is a great challenge to see how well Thailand will prepare
or adapt in the future. So, what methods or practices can be used to stabilize
energy development? clear planning but flexible or “What is the Next New
Normal of Thai Energy?” to make the power development uninterrupted by
answering the country’s problem that “What kind of Thai energy needs to
be developed to meet the needs of Thai people the most?” and then “What
do people get from Thai energy today?” in order to create a foundation for
dealing with crises or problems that may occur in the future that are difficult
to predict... especially the direction of Thai energy.

Thailand’s Energy Situation, January-February 2021, Department of Alternative Energy Development and Efficiency, Ministry of Energy.
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