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“Ensure sustainable consumption
and production patterns” is goal 12t out
of 17 goal of the United Nations’ Sustainable
Development Goals (SDGs). Thailand adopted
SDGs -new global development agenda
since 2015. Nature and Environment Journal
would like to emphasize this issue as a key
theme in this volume, which aims to provide
information and better understanding for
our readers. This journal will start from an
interesting topic “Environmentally friendly
Comsumption Trend” as cover story. We are
pleased and honored having an opportunity
to interview Dr. Buntoon Srethasirote,
Executive Director and Researcher, Good
Governance for Social Development and
the Environment Institute (GSEI) about
sustainable development in the light of
sufficiency economy philosophy by follow
the royal initiatives of His Majesty King
Bhumibol Adulyadej in achieving the desired
goals of sustainable development. In addition,
several interesting articles are presented,
for instance; “Singapore’s Urban Environmental
Management and Sustainable Development
Plan” in our World Focus Column, and “Chula
Zero Waste: The Sustainable Action Plan
on Solid and Hazardous Waste Management
at Chulalongkorn University” in our
Environment and Pollution Column. This
journal includes informative and interesting
topics and stories as you have previously
experienced and will continue seeing further.

The Editorial Board of Nature and
Environment Journal hopes that the stories
and information present in this journal
will increase our readers’ knowledge and
understanding about sustainable development,
which will extend to bring more benefit to
sustainable development in Thailand in
the future.
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ONEP News

(ONEP : Office of Natural Resources
and Environmental Policy and Planning)

World Wetlands Day 2017

Celebration under
the theme of “Wetlands for
Disaster Risk Reduction”

Wetlands are one of ecological systems
which is valuable and important to all livings.
Their direct advantages include being receiving
waters in rainy season and water sources for
utilization and consumption in dry season,
preventing floods, and salt water intrusion
which may affect people’s livelihood, as well as
the living of plants and animals. In addition,
wetlands are also considered as sources of
natural resources and products, in which human
beings can harvest, including woods, fuels,
herbs, and foods from local plants and animals.
The indirect advantages of wetlands which are
not widely known is balancing of climate change
referred as the global warming problem. One type

of wetlands which play an important role in
resolving global warming issues are peat swamp
that can absorb carbon, one of chemical substances
which cause global warming, 3 times more than

any other ecological systems.

The Convention on Wetlands is known
as the Ramsar Convention. It is named after
the city of Ramsar in Iran, the venue of the
conference where the Convention was endorsed
on 2 February 1971. This convention is an
intergovernmental treaty that sets international
cooperation frameworks with a goal to conserve
and halt global wetlands loss through wise use
of wetlands.
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ONEP News

Thailand has become the 110! Party to the Ramsar Convention since 13 September 1998. There are
14 sites designated as Wetlands of International Importance or Ramsar Sites as follows:

1. Kuan Ki Sian Peat Swamp in Thale Noi Non-hunting Area Wetland, Phatthalung Province

. Bung Khong Long Non-hunting Area Wetland, Bueng Kan Province

. Krabi Estuary, Krabi Province

2
3
4. Princess Sirindhorn Wildlife Sanctuary (To Daeng Peat Swamp), Narathiwat Province
5

. Had Chao Mai Marine National Park-Ta Libong Island-Trang River Estuaries Wetland,

Trang Province

. Kaper Estuary-Laemson Marine National Park-Kraburi Estuary Wetland, Ranong Province

. Mu Koh Ang Thong Marine National Park Wetland, Surat Thani Province

. Pang Nga Bay Marine National Park Wetland, Phangnga Province

. Nong Bong Kai Non-hunting Area Wetland, Chiang Rai Province

. Don Hoi Lot Wetland, Samut Songkhram Province

. Khao Sam Roi Yot Marine National Park Wetland, Prachuab Khiri Khan Province
. Kut Ting Marshland, Bueng Kan Province

. Ko Kra Archipelago, Nakhon Si Thammarat Province

. Ko Ra-Ko Phra Thong Archipelago, Phangnga Province

Currently, there are 169 Party to the Ramsar Convention with 2,263 Ramsar Sites in total (as of

7 April 2017).

Due to the aforementioned advantages
and importance of wetlands, 2 February of
rmined as the World Wetlands

Wetlands Day’s theme
k Reduction”. The
Office of Natural Resources and Environmental
Policy and Planning (ONEP) as Thailand’s

national focal point for the Convention on

'Qay. In 2017-,'the.‘

is “Wetlands for Disaster

Wetlands, together with the Department of
Water Resources and the Department of Mineral
Resources, organized activities to celebrate the
World Wetlands Day 2017, under the theme
“Wetlands for Disaster Risk Reduction” from
9-10 February 2017 at A Star Phulare Valley

Resort, Chiang Rai Province. This event aimed

to promote values, importance and sustainable
utilization of wetlands, to provide a forum for
information exchange among scholars and
practitioners in wetlands conservation, and to
enhance wetlands conservation networks. The
event was attended by over 350 participants
from public agencies, private sectors, academic
institutes, communities, non-government
organizations, and existing wetlands
conservation networks. The activities include
seminars and panel discussions on wetlands for
disaster risk reduction, exhibitions and study
visit to Wiang Nong Lom wetlands and Nong
Bong Kai Non-hunting AreaWetland in Chiang
Rai Province. ‘&
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Direction of environmental research cooperation section
Department of Environmental Quality Promotion

)

. Natural disasters, There are several dimensions of effective
such as flood, forest fire, environmental management, namely economic
and drought which have been conditions, social measures, and international
taken place around the world are getting more rules and regulations. In this world, any changes
severe and cause extreme impacts to people. will always create imbalance, causing future
\\ ) N This is considered one of the significant and natural disasters to be more severe and more
\" \ Y50 urgent global issues recognized by many frequent. In this regard, people will need to
\\\ N J countries and international organizations adapt themselves and seek for the solutions to
\/ A ‘( LN \ in terms of its hazardous effects. Several cope with the natural changing conditions. It is
\\,\ \\ conferences and meetings have also estimated that up to seven times of the
4 (//,‘ cherefore organized to come up with available amount of natural resources today
01 collaborative management and solutions. will be required to fulfill the human need under
“\\ ) One of the solutions which have been the current inefficient consumption practice

/ (,\\ introduced for environmental management basis.

A9 is to promote environmentally friendl
Q) p y y

'3 _ The principle of sustainable consumption
\f consumption. is that “the sufficient and satisfied consumption
of things that are truly necessary for today and
future, as well as to live thoughtfully and
sufficiently by using diligence, well-round

knowledge, discretion, carefulness, and best

Nature and Environment Vol. 6 No. 1 January - March 2017



iSovaInun

Cover Story

n1sustaa? geduluusSunlne

= dy
N
o
N

11U

U
31NN15U58YNARUIANTIAIEAITNAUIN §

[

3

=
agu
gy

waznanUs v 1oAY INaLNBTLIna
Tnglfaudfyiunisuilani dedurtsluseiu
Aafy MAn1sHAALATUIN1S NAdednsulay
uaznaUszry tneduleuie wnsnns waznaln
duasunsuilnaidafuvemnanadgiu gafmun
n15uilaaf §eduuvufidausrauuazlusala
AN1sHaRLazUINIsHUsEasnnlumsldingau
Wa991u Tn19U09 ulazanuan B3935 993
fa3usssuuazAUsUlnvaURadInLLazEUSLAA
aedeanswiavuinislavanUssmduiusiasns
ANATEUTNTUNITUSTAADE1INDALAZNOLNEY
uslnauadeidnnusudunedin anauszwvy
Yeufuddou Foud wazwaurrideslvmela
Tudeiitiuarlasu Snseiladansléninenns vy
fuiluaztunti Tngerdonuiiios aAruseuy
fnmsUszifiuasiiasgsianunisal iiledum
Fatrinfinuiuaziunlduszneunisdndula
Tunsidenguuuumsuilaadinelmiinanuauna
syyismugulumsiuiuiinfiannsofianuiesls
Funfwe1nsidsda saudednsuysduliiu

FIANTDUV WALIAINULDDDINTHBTLUUNLIA

Uun 1

NsanssssuBdiia:avinadou UA 6 a uns1AU - Du1AU 2560

msuslaaidulinsredandon sudunis
Usuanfiannusuanveuvemnniadiulunisly
ninension1snTanldeseliussansanuaz
§au wasdufienefiadeanusuiaveuliiulan
ol Hagtu Snsimaiiuduvesszansuysd

v a o

Faisnsmaiiuinindu winisldnsneans
Jaildrfneg gy Fediemnnsesnfivanzga
Uszinalne fivdnvosasugiawerfios dadu
sl T3nvesdseavulilansnensid
ag199n agnariins wazluiuies swiu
INgIEAY wazaeasuiu wWinungniswau
fidsdu (Sustainable Development Goals: SDGs)
Tnefiuszifiunisudn uazmsuslnadidedy Wudidin
fdfaysiansusunginssuuasiadinve sy
TutlaguiidlsdanineinsfiazdeelUdeuinn
lusugniunau wunAndAgyvesiianinsusing
Aduinsodaandon Tiun



judgement on each circumstance, to find self-
limits and concerns such limits when choosing
appropriate consumption patterns which will
create the balance of happily self-reliable life
and limited resources utilization, as well as to
enhance the best resources sharing with the
society and ecological system” (The Sustainable
Consumption Strategy Development Project).

The sustainable consumption in Thai
context has been developed from the application
of sustainable development and sufficiency
economy philosophy. Sustainable consumption
concept honors the importance to promote
sustainable consumption among all relevant
parties, including public sector, production sector,
service sector, mass communication sector,
and communities, through policies, measures
and mechanisms that focus on collaborative
participation from all relevant parties and
transparency. To achieve the aforementioned
conceptual framework of sustainable consumption,
the production and service sector must apply
effective use of raw materials and energy,
concrete efforts in preventing and eliminating

pollutions, as well as good business ethics

and responsibilities towards the society and
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consumers. Mass communication sector must

play a role in promoting public awareness on
sustainable consumption. Communities must
adapt, learn and develop sustainable lifestyles,
as well as concerns more about today and
future use of resources, by using diligence,
well-round knowledge, and best judgement on
each circumstance, to find self-limits, and then
concern such limits when developing
appropriate consumption patterns which will
balance the happily self-reliable life and
limited resources utilization, and will create
the best resources sharing with the society and

ecological system.

Environmentally friendly consumption
will therefore help to identify the role of each
relevant party for effective and sustainable
living, and also help to create a guideline
for global responsibility on environmental

management. Presently, the global population

ironment Vol. 6 No. 1 January - March 2017
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growth is continuously increasing while the
availability of natural resources is still limited.
It is thus required to seek for appropriate
solutions for environmental management.
Fortunately, Thailand has deployed the
Philosophy of Sufficiency Economy as a core
living philosophy for Thai people in order to
consume the limited resources efficiently. This
philosophy is consistent with the Sustainable
Development Goals (SDGs) that note sustainable
production and consumption as key indicators
towards human behavior and lifestyles adaptation
that take into account the concerns on passing
forward resources to the next generations.
The main concepts for environmentally friendly

consumption trend are as follows:-

1. The application of Sufficiency Economy
Philosophy on the basis of the sufficient
utilization and consumption of available

resources as immunization.

2. The application of sustainable
development as National Guideline, as well as
taking efficient consumption as one of key
factors for appropriate development in each

country.

3. The development of production
mechanism in accordance with environmentally
friendly consumption, e.g. green production

with environmental standards.

4. The development of the government’s
green procurement to stimulate environmentally
friendly production and consumption and to

enhance purchasing and production capacity

in order to force market mechanism to reduce

iSovoanun

price and then to increase overall demand,
resulting in higher environmentally friendly
production capacity to meet with higher demand
on environmentally friendly consumption at

affordable price.

5. The development of environmentally
friendly production technology to meet with
the increasing demand of environmentally

friendly products.

The five aforementioned concepts for
development, production and consumption will
be used as guidelines to enhance environmentally
friendly consumption. The higher the consumers'
demand for environmentally friendly products
is, the higher the quantity of green products
will be available in the market, in accordance
with sustainability development that concerns
sustainable production and consumption for
the efficient utilization of natural resources.
The appropriate use of natural resources will
also lead to food and energy security which is
necessary for living. To sum up, the change in
consumption behavior to environmentally
friendly consumption will lead to sustainable

development in the future.

How to choose appropriate tools for
environmental management is another important
issue that the relevant parties must consider
in terms of efficiency and effectiveness to cope
with the possible changes. There are three
important tools which have been used as

follows:-

1) Economic tool through the introduction
of pollution tax: This is one of the tools which
can be used to eliminate pollution, as well as
to manage and to recover environment. The

concept of economic tool. application is not

Nature and Environment Vol. 6 No. 1 January - March 2017
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only to consider how to help people whose
health was affected by pollution, but also to
consider how to recover ecological system at
the same time. Every relevant factors in the
cycle must be considered as a whole, including
incentive measures, €.g. investment promotion

for environmentally friendly products.

2) Legislative tool through the enforcement
of relevant laws, rules, regulations and
measures: Presently, several environmental
management laws have been enacted to enforce
and to prohibit misbehaviors, as well as to set
measures to request for permissions to implement
projects. In addition, there are also several
international measures and treaties regulating
exporters concerning environmental issues,
e.g. packaging waste management, electronic
waste management, industrial standards, and
food contaminants standard which are safe for
health. These measures and rules have been
established by relevant parties as a flagship for
appropriate practices. There is also a measure
to make environmental labels for products and
services to internationally certify that the
entrepreneurs of such products and services
have responsibility to the society and the
environment. This is also considered incentive
measure which is usually more effective than

legislative enforcement.

3) Social measure tool through
environmental awareness building for every
part of the society: This is to create the
concrete cooperation for effective use of the
first and the second tool by enhancing social
participation in preventing problems and

implementing sustainable environmental

ISovoInun

management. The objective is to call for public
awareness from all parts of the society to
recognize the significance of environmental
issues and to learn how to cope with possible
changes which have currently taken place. For
instance, in term of climate change, the society
needs to accept that this is a persistent issue
that was caused by every person and every
person has also been affected, so that this issue
has vigorously affected the society and must be
solved through the collaborative participation
of the society on the basis of the sustainable
development and the concerns for the next

generations.

In conclusion, encountering environmental
and pollution problem seems to be more concerned
in the future. To reduce environmental impacts,
every part of the society at all levels must
collaboratively take part in thinking together
and working hand-in-hand with the highest
responsibility on environmental preservation
and management with public mind and good
concern for the future generations. This might
be the last opportunity for us to save our earth;
otherwise adversely environmental changes

and natural disasters would soon take all of us

to the end of the world one way or another. ‘
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According to the cabinet’s resolution
dated 25 October 2016, the Royal Thai
Government endorsed in principle on thoughts
towards Sustainable Development Goals (SDGs)
2030 in the light of Sufficiency Economy
Philosophy (SEP), so called “SEP for SDGs”.
In this regard, the Nature and Environment
Journal’s editorial board recognizes that this
topic is related to every part of Thai society,
including public sector, private sector and all
Thai citizens, as we all can cooperate hand in
hand in following His Majesty King Bhumibol
Adulyadej’s initiative on Sufficiency Economy
Philosophy to achieve Sustainable Development
Goals. For this journal, the editorial board
fortunately had Dr. Buntoon Srethasirote,
Executive Director and Researcher, Good
Governance for Social Development and the
Environment Institute (GSEI), and member of
Sustainable Development Committee, to share

thoughts and information on this matter.
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a Special
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A

in the Light of
ufficiency
Economy
Philosophy

by Editorial Board

m Sufficiency Economy Philosophy and
Sustainable Development Goals

Sufficiency Economy Philosophy has
been initiated by His Majesty King Bhumibol
Adulyadej. This philosophy is an approach to
development based on the middle path and
precaution, with moderation, reasonableness, and
self-immunity, using knowledge and ethics as
the fundamental of living. This philosophy has

been developed and designed not only

to apply to economic development,
but also for the development in all

aspects at all levels.

Sustainable Development Goals
have been set forth by the United

Nations to give directions

for global sustainable "1,.5.
development in the next n\\ |

B
. N

15 years, based on *
development conceptual
frameworks to the development
in the areas of economy, society, .

and environment.
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The goals also link all relevant aspects to
eliminate poverty and disparity in all areas
through all possible ways in order to achieve the

determined Sustainable Development Goals.

m Sufficiency Economy Philosophy and
Sustainable Development Relationship
His Majesty King Bhumibol Adulyade;j
had the first speech on Sufficiency Economy
Philosophy in 1974 at Kasetsart University’s
graduation ceremony. Later, His Majesty the
King has also addressed this topic in several
occasions. Nevertheless, the significant period
when Sufficiency Economy Philosophy has
become well-known and apparent was during
Tom Yum Goong Crisis in 1997. After the crisis,
the government and several organizations have
conducted more researches on Sufficiency
Economy Philosophy in terms of its applications

and practices.

At the end of 2016, the United Nations
General Assembly endorsed the 2030 Agenda
for Sustainable Development and His Excellency
General Prayuth Chan-o-cha, participated in
the Assembly to endorse this Agenda. The
2030 Agenda on Sustainable Development
covers 17 Sustainable Development Goals
(SDGs), which aim to determine practical
frameworks for each country to follow by

applying their unique ways as appropriate.

JUMBNINLAL

These goals are set for 15 years (2016-2030).
As a result, Thailand has chosen Sufficiency

Economy Philosophy as a fundamental principle

to achieve Sustainable Development Goals.

Sufficiency Economy Philosophy can be
applied as an approach to effectively achieve
SDGs, as well as can be used as a practical model
for other countries. The SEP, with principles of
reasonableness, moderation, self-immunity,
knowledge, and ethics, has been designed in a
way that is applicable for general use and can
be applied for Sustainable Development Goals

at all levels.

m The Application of Sufficiency Economy
Philosophy to Sustainable Development

Sufficiency Economy Philosophy can be
applied in all aspects. There have been the
royal projects implemented in relation to all
17 SDGs, e.g. forest rehabilitation, 3 Forests
for 4 Benefits, satellite distance learning, and
poverty elimination. These are all aggregately
called “King’s Philosophy” that can be applied

to sustainable development in various ways.

Nature and Environment Vol. 6 No. 1 January - March 2017
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Kung Krabaen Bay Royal Development
Study Center in Chanthaburi Province is an
example representing the successful application
of “King’s Philosophy” to sustainable
development. This project aims to rehabilitate
and preserve terrestrial and marine ecological
system, as well as to appropriately manage
land use for enhancing the living quality of
fishermen and farmers in order to reduce

poverty and social disparity.

Soil Aggravation Project is another
project which was initiated by His Majesty
King Bhumibol Adulyadej in order to solve
acid soil problem by aggravating soil to be

suitable for agricultural use.

The aforementioned projects are just
a few examples of over 4,000 royal projects
initiated by His Majesty King Bhumibol
Adulyadej, which have been proved to be
practical and successful in different areas around
the country. Public organizations, private sectors,
and all Thais can apply the knowledge from
His Majesty the King’s projects to sustainable

development further.

H Directions and Practical Guidelines for
Public and Private Organizations to Achieve

Sustainable Development Goals

The Cabinet endorsed the appointment

of “Sustainable Development Committee” on

JUMBNINLAL

18 September 2012. The Committee was
established under the Office of Prime Minister’s
Regulation, chaired by the Prime Minister
and has the Deputy Prime Minister as a vice
chairperson, with 22 members from the
ministerial leaders, 7 members from private and
academic sectors, as well as 4 experts. This
committee has been in effect and continued its

work until present.

From the 17 SDGs, with 169 objectives,
and 241 indicators to be achieved within
15 years (by 2030), Thailand has put into
practice by including them into the 12th
National Economic and Social Development
Plan (2017-2021). There are 30 targets prioritized
in the areas of human trafficking, children and

women violence, forest rehabilitation, and

economic growth, etc. The in-charge organization

Nature and Environment Vol. 6 No. 1 January - March 2017
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has been clearly designated for each particular
target. Roadmap has also been set to put this plan
into action, including measures, projects and
activities to be implemented to achieve
Sustainable Development Goals. To achieve
these goals private sectors and civil society
have to participate. For example, in order to
increase 5 million Rai of sustainable agricultural
land, the Ministry of Agriculture and
Cooperatives, would have to take action in
cooperation with relevant ministries; such as,
the Ministry of Interior and the Ministry of
Natural Resources and Environment. Private
organizations that have strong intention in
sustainable development should also been

invited to support and collaborative as well.

As for private sectors, several organizations
have been more alerted and cooperated in
following the UN Global Compact, where
corporates gather and agree on 10 universal
sustainable principles to become responsible
corporate citizen in global society. Consequently,
the public sector invited these private
corporates to support in several projects, e.g.
forest plantation, educational promotion, and
poverty reduction, etc. The cooperation has
also been extended for the private corporates
to take part in community development with
the principle of Sufficiency Economy Philosophy
by promoting sustainable development in
terms of economy, society and environment.

The corporates can also use this principle to

JUMNINLAL

improve their business system by, for example,
introducing the use of renewable energy in
their production processes, and low greenhouse
gas emission production that relates to the
SDG 13 aiming to take urgent action to combat
climate change and its impacts. To sum up, the
private sectors should concretely take part in
connecting their business system into with

sustainable development.

m Key Success Factors of SEP for SDGs

Presently, there are 2 important objectives
for the implementation the roadmap of SEP
for SDGs; (1) to educate people at all levels on
SEP for SDGs to unite them into the same
desired goal, and (2) to be able to continuously
implement the roadmap in the long run for
15 years regardless political changes. The current
government has established the long-term
national development policies, as known as
“20-Year National Strategy,” with a linkage to
SDGs. In another word, the government has been
using Sustainable Development Goals to rule
out the national strategy based on Sufficiency
Economy Philosophy that will lead the country
into the preferable future sustainability. All of
the above-mentioned plans and goals should
therefore be linked and gain cooperation from
both public and private sectors, with the greatest
support from the Thai citizens, in order to
successfully drive sustainable development in
Thailand further. A
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By Aornsupa Saiphet
Environmentalist, Professional Level
Office of Natural Resources and Environmental Policy and Planning

generations with 5 key elements, including
cleanliness, environmental friendliness, safety,

and efficiency.

Singapore’s sustainable development is

Despite being small island locating in based on the concept and recognizes the
South China Sea with limited natural resources, importance of urban planning and design, which
Singapore is considered the most green or is considered a good start for urban development.
environmentally friendly metropolitan in Asia. The sustainable development focuses on making
Singapore area is only 714 square kilometers, the best save and worthwhile use of limited
equivalent to the size of Phuket Island in land, in parallel with economic promotion,
Thailand, with 5.7 million population. Singapore, making quality of life, preserve worthy area
however, is extremely outstanding in term of of conservation, environmentally friendly and
successful environmental management due to effective mass transportation system, as well as

its challenging goal setting and strong efforts
in implementing effective plans to achieve the
desired goal. Singapore has also developed

strategic plans or national vision to become the

NN\

most livable city in Asia for current and future
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using urban planning innovation for scenic

landscape. This is aimed to serve and to fulfill
the needs of Singaporeans, as well as to attract
tourists and visitors, through following plans
which have been implemented for different

levels of development.
Development Concept Plan 2001

Singapore has developed national
development guideline for the period of 40-50
years with every 10-year review. This long-
term plan provides appropriate land use
guidelines to meet with population growth,
economic trends, and environmental conservation.
This plan also provides guideline to create
cooperation and participation from all relevant
agencies to push Singapore forward into the
brighter future. In 2006, Singapore government
reviewed this concept plan, focusing on 5 key
elements, including (1) land use, (2) new economic

hub decentralization, (3) mass transportation,

dovlan

(4) promoting quality of life and identity
awareness, and (5) city vision information
accessibility.

Singapore Master Plan

Singapore Master Plan has been
used as intermediate development
guideline, for the period of 10-15
years, with every 5-year review. The
master plan’s goals are consistent
with those of the national concept plan.
However, the master plan also provides

extensively detailed regulations on land
use and density of each economic hub.
This master plan is also used for urban
design, physical development, as well as
setting goals for the growth of business sector
and public service sector.

The 2008 Master Plan provides 8 strategies
of Planning for Sustainable scheme to effectively
manage the 714 square kilometers land area
and 5.7 million population. This aims to lead
the country by following “Singapore Way”
which focuses on the balance of economic
growth, quality of life, and good environment.
The 8 strategies include (1) preserving land for
growth, (2) creating flexibility for short-term
planning, (3) preparing good environment for
residential areas, (4) improving and maintaining
environmental quality, (5) integrating land use
plan with transportation plan, (6) reducing car
use, (7) conserving cultural historical buildings,
and (8) protecting natural heritages.

Sustainable Singapore Blueprint 2015
(SSB 2015)

The Prime Minister of Singapore (His
Excellency Lee Hsien Loong) has declared
Sustainable Singapore Blueprint 2015 at the
Annual Clean and Green Singapore Event. The
blueprint indicates that Singapore government
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THE SINGAPORE

2032

. BEYOND CLEAN AND GREEN
TOWARDS ENVIRDNMENTAL SUSTAINABILITY

GREEN PLAN
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would spend budget over 1.5 billion Singapore
dollars within 5 years to lead Singapore into a
livable nation with sustainable future. This
blueprint is the second blueprint that provides
contents in respect of sustainable development
after the first blueprint that was introduced in
2010. This apparently presents Singapore’s
concrete efforts in environmental conservation.
Instead of implementing law enforcement
measures to achieve this blueprint, people
awareness and responsibility building is the

key success factor of this regime.

The goal of this blueprint is to stimulate
economic growth in parallel with abundant
environmental conservation, under the condition of
limited natural resources. This sustainable regime
is based on 3 key elements:- (1) quality national
development based on the worthwhile use of
natural resources and energy, (2) clean city based
on pollution elimination, and (3) environmentally
friendly development based on natural resources
and environmental conservation. This policy
requires cooperation and collaboration from
3 sectors, namely public sector, private sector,
and people. The sustainable development will
be implemented in parallel with the various areas
of development, as followings.

1) Long-term water resource improvement
plan: This plan covers the period of 50 years
which aim to lead Singapore to become
self-reliable country in term of water resources
within 2060 through the increasing water
production by introducing NEWater® innovation,
water distillation technology, and sufficient
local water collection sources to meet with the

national utilization and consumption.

* NEWater is the brand name given to reclaimed water produced by Singapore's Public Utilities Board. More specifically, it is treated
wastewater (sewage) that has been purified using dual-membrane (via microfiltration and reverse osmosis) and ultraviolet technologies,
in addition to conventional water treatment processes. The water is potable and is consumed by humans, but is mostly used by

industries requiring high purity water.
(Wt o WP
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2) Waste management plan: This plan
focuses on recycle to cope with limited land
availability by providing sufficient recycle

trash bins in the communities.

3) Energy saving plan: This measure has
been effective since 2013, requiring industrial
and transportation sectors to designate their
own energy manager and to report their energy

use on a regular basis.

The aforementioned plans are all consistent
and connected, and recognize the importance
of national development under the condition of
limited natural resources through the integrated
cooperation and participation from all relevant

sectors.

According to statistical information
from Ministry of Environment and Water
Resources (MEWR) of Singapore, it represents
that Singapore has implemented and almost
achieved the goal of the first plan (2010).
Thus, the second plan (2015) which is the
recent plan has been set for higher level of
achievement. One of environmental measures
under the Sustainable Singapore Blueprint
2015 is to promote the use of environmentally
friendly vehicles. Singapore has set the higher
standard of Carbon Dioxide emission from
vehicles including 2 key measures, namely tax
collection from Carbon Emissions-based Vehicle

Scheme, and Fuel Economy Labelling Scheme.

Singapore Green Plan 2012 (SGP 2012)

Singapore government has placed Singapore
Green Plan 2012 for sustainable urban development,
considering 6 environmental concerns, namely
(1) air quality and global warming, (2) water
management, (3) waste management, (4) public

health, (5) natural resource conservation through
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international cooperation, and (6) environmental
management. One of interesting issues is air
quality. Singapore has set a goal for “GOOD”
standard of air quality at the minimum of
85 percent. The amount of dust in the air must
be under the determined standard. In term of
transportation, Singapore has chosen to
implement Green Transportation scheme through
the promotion of environmentally friendly

transportation.

Singapore also highly recognizes the
importance of environmental issues and global
warming by ratifying Paris Agreement to
express Singapore’s position to cooperate in
reducing the causes of climate change. Singapore
aims to reduce the density of greenhouse gas
emission, which is the significant cause of
climate change, to 36 percent by the end of 2030.
Initially, Singapore plans to reduce the density
of greenhouse gas emission to 16 percent by
the end of 2020, in accordance with the plan
which has been set since 2005. To achieve the
mentioned goal, there have been several

initiatives and projects, as follows: -
1. Green Area Conservation Guideline

Singapore has been named as “Garden
City” after Prime Minister Lee Kuan Yew’s
initiation on environmentally friendly urban
development since 1968. At that time,
Singapore’s plan was to plant trees along all
roads and to build public parks in several
urban areas. The interesting idea is each tree
was recorded in a computer system for
tracking and for preventing people from cutting
trees for commercial purpose. Currently as
there are approximately 1 million trees in
Singapore, the government recognizes the

need of green area development to replace
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damaged green areas resulting from previous
urban development. Nowadays, all parks or
green area in Singapore can be linked in a long

line up to 61 kilometers.

The largest green area project which has
ever been implemented in Singapore is Supertree
Park, which is a gigantic structure built in a
tree-like shape. This structure helps support
power generation from solar cells and locates
in Marina Bay Garden, which is part of
Singapore National Park Committee’s initiatives
on landscape improvement project, aiming to
be a place to collect and showcase plants and

animals from around the world.
2. Green Buildings Promotion

Singapore government has set a key
strategy of Singapore Master Plan through the
promotion of green buildings. The government
plays a leading role in implementing green
building initiative to encourage the private
sectors to put this strategy into practice,
through financial support, R&D promotion,
and promotional campaigns. In addition, the
goverment has enacted a law since 2010,
detemining that all newly constructed buildings
are required to be built in accordance with
green building concept otherwise the government

will not issue an building utilization certificate.

Green Building which was built by
Housings and Development Board (HDB) is
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an environmentally friendly architecture. This is
a model for land distribution and residential
area construction to serve a large number of
Singaporeans and foreigners who live in
Singapore. At the same time, the buildings
were also adapted with a purpose to maximize
the use of all resources, e.g. installing solar
cells around the roofs or lighting poles, and
building a reservoir on a building to collect
rain water to be used for planting. In each
building itself, wastewater treatment system
has also been built so that used water can be
appropriately treated for reuse. Around the
buildings, the special materials are used, e.g.
mirror windows, to reduce heat and to increase
sunlight exposure for energy saving. The
construction focused on the height of buildings
to increase usable areas, with indoor gardens

to increase the greenness at the same time.
3. Waste Management

Singapore produces waste up to 7,850 tons
per day. Most wastes come from residential
areas, following with businesses and industrial
plants. Singapore has developed efficient waste
collection and management system by outsourcing
private sectors under the supervision of the
government’s Waste Management Department.

Singapore’s waste management is very
efficient due to good strategic planning that was
aimed to lead Singapore to waste-free country.

The government has also encouraged people to
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cooperate with public sector in collecting and

separating wastes, using recyclable products,

and finishing up all products made from recycle.
4. Wastewater management

Singapore has set a goal for “ZERO
WASTEWATER” through the enhancement of
the national capability to reuse treated water
from residential wastewater. This wastewater
treatment method can help maximize the
efficiency of water management. The government
has also built public awareness among people
to take part in environmental protection through
3Rs concept, reduce, reuse, and recycle.
Presently, Singapore uses advanced water
production technology to produce clean water
from residential wastewater and sea water.
This technology is called “NEWater”. However,
clean water from NEWater technology is still
mostly used in industrial sector instead of for

people consumption. This NEWater technology is

dovlan
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very important to Singapore due to its insufficient
fresh water resources. Singapore has been relied
on Malaysia to provide fresh water for utilization
and consumption. This wastewater treatment
technology does not only help conserve good
environment, but also help Singapore to become

self-reliable and sustainable at the same time.

The connected and consistent policies
and plans focusing on the importance of
national development through collaboration
from all relevant sectors, together with
government’s strong intention to build public
awareness and people responsibility, knowledge
sharing, as well as several environmentally
friendly campaigns held for Singaporeans at
all level to know advantages and to realize
current problems and impacts of environmental
issues, are all key success factors of Singapore’s
Urban Environmental Management and

Sustainable Development Plan. ‘
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» Chulalongkorn University is one of
academic institutes in Thailand that recognize
the importance of environmental management.
Since 2004, the university has established
“GREEN UNIVERSITY” scheme, focusing
mainly on the management of natural resources,
energy, and environment in the campus. This
scheme has brought success to the university
when Chulalongkorn University was honored
as the first-ranked Green University in Thailand
for 2 consecutive years (2014 and 2015).

Furthermore, Chulalongkorn University is now

el

Environment
and Pollution

The Sustainable
Action Plan

on Solid and Hazardous

Waste Management
at Chulalonghkorn University

by Editorial Board?

ready to become a sustainable university. Due
to the fact that waste is a critical environmental
problem at both national and local level, as a
large-sized organization having over 40,000
students and employees, the university honors
its responsibility and role in promoting waste
management to reduce the amount of waste at
minimum level. On 27 January 2017, as a
consequence, the University launched the
Sustainable Action Plan on Solid and Hazardous
Waste Management at Chulalongkorn University,

as known as “Chula Zero Waste Action Plan”.

L consolidated information and details from the Seminar and Exhibition on Chula Zero Waste Action Plan, which was held on 27 January,
2017, 13.00 - 15.00 hours, at Ruan Chula Narumit, Chulalongkorn University.

2 Green Metric World University Ranking conducted by University of indonesia (U})
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Objectives of
Chula Zero Waste

Action Plan

Chula Zero Waste Action Plan is a
5-year action plan starting from 2017 to 2021.
The first year of implementation, Chulalongkorn
University has received financial support from
the Ministry of Education under the project
called “the Development of Solid and Hazardous
Waste Management Model in Urban Area”,
with an intention to push forward Chulalongkorn
University as a leading organization in awareness
raising on the problem of solid waste, waste
separation and reduction for the new generations.
This action plan has 3 key objectives:- (1) to
develop solid and hazardous waste management

AviIDadoUIa:UaEy

Conceptual Framework of
Chula Zero Waste Action Plan

| To reduce the amount of waste sent for
disposal through 3Rg (Reduce
Recycle) by focusing on minimizing w.
the point sources,

Reuse,

astes at

Reduce: To reduce or to rethink before
producing Wwaste, as well as to reduce and to
avoid consumption which may produce wastes
¢.g. refusing plastic bags when buying a small’
st.uffs, replacing paper napkins with handkerchjef.
dlni.ng at the restaurant/cafeteria instead 01;
Puymg take away foods, using lunch boxes
Instead of using foam/plastic food containers, etc.

Reuse: To use of 3 product more than

once, e.g. using both sides of paper, repairing
€quipment/tools/devices instead of buying a
new one, etc.

Recycle: To produce new materials from
recyclable materials, starting from Separation

of recyclables and turning them into new
products.

system in the campus as a management model
for urban area, (2) to integrate knowledge and
information in respect of waste reduction and
separation into practical learning contents for
elementary to undergraduate students, and (3) to
create organizational value and culture on Zero
Waste initiation among students and employees
to develop awareness on sustainable consumption
and to help reduce waste volume to the minimum
as a good model for the communities and the

society further.
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6 Work Plans 17 Projects
Waste Management from
the Point Sources to the End

The Sustainable Action Plan on Solid and
Hazardous Waste Management at Chulalongkorn
University for 2017-2021 will be implemented
through the Sustainable Waste Management

Committee. This action plan consists of 6 work

dvinadouNa:uaiy

plans and 17 projects which aim to promote
collaboration among responsible organizations
to work together to reduces solid waste starting
from eliminating wastes from the point sources,
separating wastes and managing some types of
wastes within the university’s capability. For
instance, biogas and compost used in the

university are produced from food waste.

Sources

Intermediate End

Work Plan 2

Reduce waste at the point sources

1. Reduce, refuse, and stop using foam
containers and plastic bags.

2. My Cup campaign: Promote using
personal a cup/mug when buying
beverage at the shops.

3. My Bottle campaign: Promote using
personal water containers by providing
sufficient clean water stations.

4. Promote food wastes elimination

Work Plan 4

Develop and improve waste separation

system at the point sources

1. Develop appropriate waste separation
system for each particular area.

2. Promote waste separation.

Improve waste collection system

1. Improve solid and hazardous waste
collection stations, as well as design
appropriate routes and management
methods for solid and hazardous

campaign. in the campus
PG|
]
waste collection.
Work Plan 3

2. Improve sanitization and safety at
refuse collection vehicles.

Jokun  Biogas

Work Plan 5

Improve and Develop organic

waste management

1. Improve the food wastes collection
system to produce biogas and
produce bio-diesel from used
cooking oil and bring this system
into a learning centers.

2. Enhance the utilization of organic
wastes (compost) and bring this
practice into a learning centers.

o

3. Promote waste separation in the office
(Green office).

4. Promote hazardous waste market
and green market.

006 ‘009

£ For

1. Develop driving mechanisms.

and employees on waste problems.

waste management

for elementary, secondary and high school students.

Work Plan 1 Develop working mechanisms and fundamental database

2. Survey and establish fundamental database on solid and hazardous waste
management, as well as improve database and website.

3. Study and reserach on behaviors, knowledge, and attitudes of students

Work Plan 6 Develop learning contents and materials on sustainable

1. Develop learning contents and materials on sustainable waste management

2. Develop learning contents and materials on sustainable waste management for university students.

T
ooo
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The aforementioned plans and projects
are considered as an important project that
Chulalongkorn University has played an
important role in building awareness and
public mind among students, lecturers,
employees, and communities to participate in
building better societies. In addition, the
university has developed researchs and

innovations to efficiently meet the objectives

dviIDa&oUIa:UaEY

of this project, e.g. providing refun machines
for collecting recyclable plastic bottles which
were developed by alumni from Faculty of
Engineering, developing electronic waste
container or Smart Bin which were designed
by architecture students, conducting the
research on the utilization of coffee ground and
developing technology on producing compose
from food wastes, etc. The university has also
developed a significant social innovation to
promote waste reduction and separation through
economic mechanism by selling affordable
recyclable bags to eliminate the use of plastic
bags, as well as by providing shopping bag
rental campaign. Another significant project
which has been implemented to reduce waste
volume is the development of waste separation
system to collect cheap recyclable wastes,
such as plastic straws, some types of plastic
cup, and wax paper products, to cement plants
as energy source which are normally mixed

with general wastes and sent.

The success of this scheme “Chula Zero
Waste” requires great cooperation from all
relevant parties in the university on the basis
of human and knowledge development. It is
always a hope that this good initiative will
model up and spread over the society in the
future. With like-minded cooperation and
strong intention from every part of the society
in reducing and separating wastes, it is strongly
believed that this project will successfully
achieve the determined goal of 30 percent
reduction in waste volume at the end of the
fifth year of this Sustainable Action Plan on
Solid and Hazardous Waste Management at

Chulalongkorn University. ‘ &
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by Suphinthra Saeng-Aroon
Engineer, Practitioner Level
Provincial Energy Office of Samutprakan

Dr.Sarinya Paisarnsombat

Lecturer at Department of Earth Sciences,
Faculty of Sciences, Kasetsart University

» Marine debris is a man-made waste
that is intentionally or accidentally disposed to
marine environment. The debris is visible on
__!:_tle surface, within the water body, and at the

ocﬂon They can be directly entered the
ocean; or indirectly released to the ocean via

iver, stream, and beach; or even littered from

10re. These cause tremedous damages to the

environment and living organisms within

surrounding area, as well as at the greater

distances. The most important marine debris

affecting the environment and ecosystem are

“plastic waste”

Sources of marine debris

Marine debris is mostly caused by human

activities, which can be classified by sources as

followed:

1. Land-based sources including littering

waste directly into the ocean or on the beach

by tourists, on shore households or industrial

wastes, inappropriate or non-qualified waste

management causing transferring of the debris

e

et . 3

Environment
and Pollution

Marine De‘bris,
the Great Disaster

iIn Ecosystem

into the ocean via water stream or wind, and

illegally releasing waste into the ocean.

2. Ocean-based sources including water
transportation in which debris and waste from
on-board activities are directly released into
the ocean. Fishing and aquaculture near or at
the estuary also leave synthetic materials such
as seine, fishing net, or fishing reel on the
shore which can be transported by tide into the
ocean. Discarded or unattended fishing gears
that are stuck into materials at the ocean floor
cannot be removed and remain as marine
debris. Oil spill and tools released from offshore
rings are significant ocean-based sources of

the marine debris.

Marine debris situation'

According to the Coordinating Body on
the Seas of East Asia (COBSEA) report on global
marine debris in 2007, there were about 6.4 million
tonnes of marine debris recorded per year in
which 1,800 tonnes of the debris were littered
to the ocean per day. Among these numbers,

there were 89 percent or 46,000 plastic debris

per square mile, which was equal to 3 times

1 pata from a website of the Department of Marine and Coastal Resources under a topic of Marine Debris
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amount of fish caught. A number of marine
debris has been collected in Thailand during
2006-2009 was as high as 216,691 pieces or
20,947 kilograms in which 29,994 pieces were
plastic waste; 24,416 pieces were rope; and

22,000 pieces were lid.

Based on the report, most of marine debris
are plastic waste. The plastic waste causes
marine pollution tremedous damages to the
ocean and living organisms. Plastic waste is a
synthetic materials from petroleum, crude oil,
and natural gas in which additive chemical are
added during synthesis. The additive is used to
adjust properties of the plastic in order to match its
application. The plastic debris that are accumulated
in the ocean interact with sea water, dissolved
salt, sunlight, and marine microorganisms. As
a result of the interactions, the additives and other
chemicals are released to the environment. The
chemicals are harmful to the environment and
not easy to decompose. Moreover, the chemicals
such as adipates, phthalates, and bisphenol-A
(BPA) are cause of cancer and also disturb
hormone system of mammal which can cause

numerous illness in human as well.

Hazard and damage caused
by marine plastic debris

Physical properties of plastic make it
floatable on the water surface, within the water
body, and also sitting at the ocean floor. Sea

animals and seabirds are fooled by its.

R TN
i P
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They cannot distinguish between plastic debris
and their food. If these animals consume the
plastic debris, they will be suffered because
the plastic cannot be digested in the animal
bodies. If the plastic debris is stuck to animal
bodies, it can cause damage to their lives, as well
as difficulties to their livings. Furthermore, the
plastic debris left in the ocean for a long period
of time is torn and rip by wave, heat, and forces,
and become tiny pieces. The tiny pieces of plastic
debris is similar to plankton, and unfortunately,
is eaten by sea animals from plankton itself to
one of the largest sea animals like whale. It
looks like these animals are being poisoned2 by
the plastic debris. Moreover, if human
consumes these animals, the poison is then

transferred to human bodies as well.

According to the 24"™ annual International
Coastal Cleanup of the Ocean Conservancy
in 2009 at California Bay, there are great
numbers of seabirds and other animals that are
affected by 3,400 tonnes of marine debris
collected at the Bay. The affected animals are

death, or suffered because of the debris.

Approximately 41 percent of the affected animals
are seabirds. Furthermore, the “Plastic Debris
in the World’s Oceans” article written by the
Green Peace explains danger of plastic and
synthetic material wastes which cause injury
and death of sea animals. More than 267 animal
breeds including seabird, turtle, seal, sea lion,

whale, and fish were affected.

- . HINDIA / Picture from
_ http//www.witfintheworld.com/

e

2 Translation from article “Plastic Pollution in the Ocean is reaching Crisis Levels” by Rapeepat ingkasit
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In addition, sea water from around the world
is contaminated by microplastic®. The microplastic
enters a food chain via digestion of plankton
and microorganisms. Microplastic particle is
increased in size and weight after being digested,
and rapidly sink into the ocean floor and mix with
sediments. The microplastic are then entered
the animal digestion as they are eating plankton,
microorganisms, and sediments, and then finally

entering human bodies via food chain.

Concerns and impacts
of marine debris

1. Environment and ecosystem aspects

Marine debris not only destroys beautiful
scenic of the ocean, but also lowers water
quality and creates breeding ground for
diseases causing death and injury of many sea
animals. Furthermore, the marine debris is also
sea animal baiting trap because they look just
like animal food or their habitats. There are
numbers of animals that lost their lives
because of the marine debris. A decrease in
number of animals or animal breeds will
affect a biodiversity in such a way that the

biodiversity is decreasing.

In summary, numerous amount of plastic
debris in the ocean is an important cause of
contamination and pollution in the ecosystem,
for example, carcinogen and mammal hormone
system interference. Tiny pieces of plastic and
microplastic are also entered the food chain
and transport to the human which is the
highest order consumer within the food chain.
The marine debris such as discarded seine and

fish net also destroy corals which is the most

: ~ AID0ASUIR=UATY
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1%d4d 1 &=
- .

important food source for sea animals and
marine ecosystem. Finally, without the food

source, the sea animals cannot survive.
2. Economic and social aspects

Enormous amount of marine debris have
caused huge damages to fishing industry since
these debris directly affect sea animals. The
marine debris destroys animal breeding zone,
habitat, and food, as well as injured the sea
animals without giving them any chance to
survive. A change in environment decreases
numbers of sea animals, which lowers the
fishing industry product. Moreover, the marine
debris has directly affected tourism industry
because the debris destroys beaches. Thus,
tourists are no longer interested in the beaches.
This results in low tourism and also low
quality of life of the people in the community.
Beside that the Government has to spend lots
of money to rehabilitate the area, as well as

manage the marine debris problem.

Approach to management
and solving the marine
debris

1. Raising awareness and consciousness

Every pieces of marine debris are created
by human, with or without intention. Everyone
should be conscious about the fact that we are
destroying the environment, and the problem
is really exist worldwide and it is still growing.
If we are all aware of our environment over
self-interest, we would be able to make the
situation better, or even prevent what would

happen to our environment in the future.
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2. Developing an effective waste management

and collection system

In Thailand, there are ton of wastes or
garbage that are discarded in many areas such
as on the street, in community area, household,
forest, river, beach, and ocean. Thus, effective
and proper waste management would help
decrease the amount of debris left unattended

in the environment.
3. Decrease waste from the point sources

One of the problems that we are facing
right now, mostly in a city, is an overflow of
the waste due to unbalance of the management
and amount of waste produced. The waste
overflow is a motive for illegally littering
waste to the environment. Thus, in addition to
increasing waste operation system, we can help
decrease amount of waste produced from the
point sources by using the 3Rs principles and
perform waste sorting prior to discard. These
are one of the best methods to lower amount of
marine debris, as well as to rehabilitate natural

resources and to conserve our environment.
4. Encourage biodegradable material usage

Since microplastic cannot be filtered or
separated out through wastewater treatment prior
to releasing of wastewater to the environment,
using bioplastic is an alternative way to solve
this issue. The bioplastic is a compostable
material that does not leave chemicals into
natural materials when they decay. Changing
from microplastic to bioplastic would decrease
amount of toxic that are remained within the

environment and in the ecosystem.

éuuanﬁouua:uaﬁu

5. Law enforcement

Strict law enforcement, especially
environmental laws, is important and should
be emphasized in order to prevent and manage
the waste debris problem. However, the most
important factor is that everybody needs to
obey the law in order to successfully create better

and safer environment for future generation.

Measures for sustainable
marine debris management

Urgent measure

e Stop Littering, together with removing
marine debris as much as possible

Long-term measure
e Develop effective waste management

and collection system along with strict

law enforcement

Finally, I would like to ask you to
imagine, “starving and looking for your favorite
meal, you found it and ate it with gusto, but
you suddenly found yourself chewing needle
and hook... How would you feel? Or while
you enjoyed eating your spaghetti, you thought
you were having a new kind of spaghetti, but
unfortunately, you found yourself eating rope,
fish net, or plastic debris... How would you
feel? Or while you were breathing, there was a
large plastic bag blocking your airway... How
would you feel?” And these are what those
animals have been facing right now; so “Our
problem starts by man; therefore, the problem

must be solved by man” ‘
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Environment
and Pollution

Industrial Production Impacts

. Thailand has been driven in succession
from agricultural-based economy, owning to
the abundance of natural resources and
biodiversity of the country, to light industries-
based economy, basically aimed at import
replacement, and then to one based on heavy
industries which have been intended for export
products such as electronic goods, petrochemicals,
and automobiles spare parts. However, the
country still encounters three traps of obstacles
to future economic growth; middle income,
inequality and imbalance. The country also has
the long-time structural problems, resulting in
a low level of competitive advantage. As a
result of industrial development in the past ten
years of the nation, the Gross Domestic Product
(GDP) in industrial sector grew just three
percent in average annually while the yearly
investment average growth was two percent.
The annual export value of industrial products
expanded 5.4 percent and the Total Factor
Productivity (TFP) increased only 0.7 percent
in average. Therefore, the government has set a
framework to drive Thai Industrial Development,
as a crucial tool to drive the national economy
in the next twenty years, in accordance with
Thailand 4.0 Development Plan (B.E. 2560-2579 or
2017-2036) with a vision towards knowledge-based

industry which is linked to global economy.

By Dr.Vasin Mahatnirunkul
Lecturer at Department of Industrial Technology
King Mongkut’s University of Technology North Bangkok

Due to the rapid increasing growth of a
variety of industries that require a high level of
production efficiency to serve high productivity
each year, the Government has set measures
and standards for environmental management,
as well as the development of social responsibility
rules in relation to nationally and internationally
guidelines or regulations. These therefore
force the country to be careful of the impacts
to environment whenever intended to develop
industrial production with sophisticated high
technologies. One of the Sustainable Development
Goals (SDGs) declared by the United Nations
indicates that industrial production releasing
wastes, wastewater, air pollution, and hazardous
wastes and affecting human health is suggested
to use the Clean Technology for environmentally
friendly drive. Environmentally friendly production
refers to the effectiveness of resources usage
with no environmental effects. So, effective
mitigating and monitoring measures are
required. The 12t Sustainable Development
Goals is to ensure sustainable consumption and
production pattern. Thus, the production-based
management should concern on significant
potential impacts.

Environmental Impact Assessment study
of industrial area is given as an example case.

The Industrial Estate has set a strict system for
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the release of plant’s waste by considering that
the pollution loading of the industrial estate
must not exceed the carrying capacity of the
area and potentially affect the surrounding
communities. Plants are required to have
social responsibility, especially the project
called “Corporate Social Responsibility”
organized by the Department of Industrial
Works (CSR-DIW). In such project, the
Department of Industrial Works has set
standards for corporate social responsibility
including, but not limited to, ISO 26000. This
project also provides Green Industry (GI)
guideline for industrial plant development,
encouraging plants to have concrete
development plan and indicators towards

sustainable production.

To start the new era of Thailand 4.0, we
need to consider the development and environment
together. New industrial manufacturing with high
effective technology will lower pollution and
increase productivity leading to environmentally
friendly. Manufacturing with networking,
collaborating, information transferring, waste
reducing at source, green labeling, green
energy utilizing and policy implementing is
called a green industrial production. Climate
change impact is one factor that triggers the

World’s manufacturing to realize the importance

dviIDa&oUIA:UaEY

of high technologies alongside with social and
environmental responsibilities in the development
of production. This article accordingly mentioned
on spatial management factors that industrial

plants should consider.

1. The area-level emission settings: In
Industrial Estates, petrochemical industrial
plants have been regulated with strict
environmental standards in accordance with
the carrying capacity of the area. This makes
a new plant to be installed owns small room
for its emissions. Thus, high-technology of

pollution control has to be employed.

2. The main environmental regulations
for industrial plants: The regulations have been
established for each type of industrial plants,
including waste, solid waste, air pollution, and
wastewater standards. However, for sustainable
or environmentally friendly manufacturing, a
new plant has to emits or release polluted
substances less than the standards or, if able,
less than the extra strict ones. Environmental
indicators and the more strict emission
standards of the new plants will get social

acceptance accordingly.

3. The environmentally friendly technology:

Employing the environmentally friendly technology
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is reducing pollution and rising efficiency of

the production. Efficient technology will
provide more productivity with less waste and
will save cost of production. To go Thailand 4.0,
the environmentally friendly technologies have
to be exploited for industrial production. Both
large and small sized industries have to adapt
by applying standard environmental management
and accredited to International Organization
for Standardization (ISO) and green label, for

instance.

4. The monitoring of environmental quality:
Various environmental indicators related to the
production processes have been used to
monitor the quality of the environment. New
parameters, such as Volatile Organic Compounds
(VOCs), have been considered to monitor
additionally recently. Environments of workplaces
and communities have to be monitored with
proper frequencies according to principles of

Environmental Impact Assessment.

5. Corporate Social Responsibility (CSR):
This is an approach for industrial plants and
communities to live with satisfaction together.
The industrial plants must be responsible for

possible impacts from the pollution by providing
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knowledge and assistance to the communities, as
well as creating transparency and accountability

to the public.

The aforementioned factors are examples
of the adaptation of overall industrial production
development. This article aims to present
the forward perspectives and thoughts on
environmentally friendly industrial production
in accordance with Sustainable Development
Goals of the national. This can be solutions for
mega project development that could widely
affect people and communities. With the proposed
suggestions, all relevant parties can help drive
and reform the country into Thailand 4.0 as

follows: -

1. Reforming environmental laws: This
is a crucial tool for driving environmental
management of industrial production through
effective enforcement of rules and regulations.
Should there be any situations causing
environmental effects, these rules and regulations
may help prevent or eliminate the affected areas
and people appropriately. This tool requires
polluters to be responsible for environmental
impacts with penalties. In addition, incentive
measures, public participation and public
awareness should take action seriously. Legal

thus is a crucial tool for the effective management

of environment and natural resources.
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2. Promoting public participation: The
participation of public or communities in
environmental management such as sharing
opinions on mitigation and monitoring measures,
as well as tracking the environmental problems
caused by industrial project will help solve the
problem effectively. Communication with public
and project proponent is essential in that the
information of the project including mitigation
and monitoring measures will be transferred
and considered together. This will subsequently

make the true participation.

3. Concerning the limitation of natural
resources: Natural resources such as forests,
soils, and water are limited. In reforming the
natural resources management, sustainable

development policy is therefore essential and
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required. Avoid using non-renewable resources

without restoration or rehabilitation.

In developing manufacturing industry
for the next era, we have to revise and reform
the management of natural resources and
environment to be more systematically managed.
One of the ways to revise and reform is to hear
the opinions of all stakeholders, including
public sector, private sector, civil societies, and
private development organizations, for an
appropriate management methodology and
matched to the nation’s identity which is based
on the Sufficiency Economy Philosophy. This
could form the truly sustainable management
of natural resources and environment ample for
both today and future generations. Awareness
building for individuals of industrial production
sector in taking responsibility and keeping in
discipline while working together with realizing
of their staying society could be a good start
for sustainable development. In industrial
production sector, particularly, the appropriate
pathways of jointly development, social
responsibility and effective usage of natural
resources have been further looked for in order to
indicate the Sustainable Development Goals (SDGs)

of sustainable production and consumption. ‘
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