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Preface

Under the Enhancement and Conservation of National
Environmental Quality Act, B.E. 25635, Section 53 (9), the Pollution
Control Committee has a mandate to prepare and submit the
report on pollution situation to the National Environment Board
once a year. The report prepared annually covers the most
recent state of the Thailand’s environment, pollution issues,
adverse impacts and mitigation measures. Once approved by
the National Environment Board, the report shall be disseminated
to the general public for knowledge sharing, awareness raising
and dllowing relevant agencies to utilize the information in
environmental policy and planning as well as pollution

management.

The Thailand State of Pollution Report 2022 provides a
comprehensive assessment of Thailand’s environmental issues
using the driving forces - pressures - states - impacts - responses
(DPSIR) framework. Implementing the DPSIR framework model on

an environmental issue resulting in global understanding of the

cause - effect relationships that give rise to recommendations
for further actions. The report illustrates the state and trend of
the environmental in various areas, including water quality -
surface water, coastal water and groundwater; air quality and
noise levels; solid waste, hazardous substances and hazardous
waste and infectious waste. In addition, the report highlights
interagency collaborative actions to tackle pollution incidents

and complaints.

Finally, | would like to express my sincere appreciation to all
agencies and experts for providing invaluable information
and recommendations. | also gratefully acknowledge vital
contributions of the Pollution Control Committee, and the
working group for the preparation of the Thailand State of
Pollution Report 2022. | am confident that this report will be a
useful tool for all sectors in enhancing their works in all aspects of
environmental protection, pollution mitigation as well as climate
change management in order to protect the environmental for

future generations.

pap Bowsl

(Mr. Jatuporn Burutpat)

Permanent Secretary, Ministry of Natural Resources and Environment

Chairman of the Pollution Control Committee
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Executives’ Summary:
Thailand State of Pollution Report 2022

In 2022, when the situation of the pandemic of the Coronavirus
Disease 2019 (COVID-19) around the world, including Thailand,
has been resolved and epidemic control measures began to
relax according to the recovery situation, Thailand’s economy
tended to improve. The expansion of the tourism sector found
that the number of both Thai and foreign tourists traveling to
the country increased. The expansion of the agricultural sector
led to the production of agricultural products for domestic sale
and export. There was also an expansion in industry and the
number of industrial plants increased. Expansion in various fields
mentioned above caused a positive effect on the development
of the country. However, part of the country’s development
process affected the quality of the environment and caused
pollution in the environment such as the increasing amount of
wastewater from the source of industrial communities, agriculture,
tourist boat activities, and fishing boats. In addition, the integrated
municipal wastewater treatment system did not cover in all areas.
As a result, there was a small proportion of treated wastewater
volume compared to the volume of wastewater generated. Other
effects included the increase in demand of groundwater usage.,
the farmland and forest area burning, as well as the consumption
behavior changing due to the development of technology and
the need for convenience, leading to an increase in the behavior

of using online shopping and food services, etc.

About Thailand state of pollution in 2022, air quality and water
quality tended to be in a better direction compared to the
previous year, as a result of the collaboration among various
agencies and all sectors in accordance with the national
strategy and key policies aimed at preventing, solving and reducing
pollution problems. For example, Pl\/Iz5 problem solving under
the Center for Air Pollution Mitigation (CAPM), there was the

coordination among all relevant agencies, including government

and private sectors, and entrepreneurs to intfegrate problem
solving according to the action under the National Agenda
Action Plan on Solving the Pollution Problem of Particulate
Matter. And when it enters a crisis situation, measures were
upgraded fo produce concrete and timely results and drive
operations according to the Ad Hoc Plan on Solving Particulate
Matter Problems in 2022. For water quality management, there
was an increase in the efficiency of municipal wastewater
management by inspecting and enforcing laws on pollution sources,
encouraging to drive the Action Plans on Improving Water
Quality in the Targeted Areas, and the Action Plans for
Wastewater Treatment in areas such as the Mae Klong River
junction, defining/reviewing standards for wastewater discharge,
driving the implementation of the policies and action plans
under the National Strategy on Building Growth on the Quality
of Life Environmentally Friendly and according to the National
Reform Plan. Regarding Coastal and Marine Resources For the
state of solid waste, it was found that the amount of solid waste
was higher than last year due to the change in production and
consumption behavior, with the popularity of online food ordering
for convenience, as well as changes in the business model of
merchandising and products such as the shift from selling in-store
to online sales. There were the driving factors that resulted in
an increase in the amount of municipal solid waste and plastic
waste from production and consumption. In addition, when there
was a flood in many provinces, after the water level began to
recede, the damaged items and equipment were disposed. This
problem was solved by encouraging agencies to implement
plans, measures, and guidelines such as the Natfional Action
Plan on Waste Management, Phase 2 (2022-2027), Action Plan
on Plastic Waste Management, Phase 2 (2023-2027), Food Waste
Management Road Map (2023-2030), Action Plan on Food Waste
Management, Phase 1 (2023-2027), etc.
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€ Sstate of Water Quality

Surface water sources
The driving forces that affected surface
water quality were economic growth and

expansion, the growth of urban society,

expansion of the tourism and service sectors,
an increase in the number of tourists. As a result, there was an
increased demand for water, causing an increase in the amount
of wastewater. Climate change (resulting in floods, droughts), the
expansion of the industrial sector, especially small and medium
industries, and the agricultural sector caused the increase in the
amount of wastewater discharged into surface water sources.
The use of antibiotics in aquaculture and animal husbandry, if
contaminated in surface waters, Would affect the water quality
in surface waters. The demand for surface water in tfap water

production resulted in an increase in various pressures such as an
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Figure 1 State of water quality of surface water sources nationwide between 2013-2022
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increase in the amount of wastewater from community, industrial,
and agricultural sources. Besides, the municipal wastewater
treatment system did not cover in all areas, resulting in a smalll
proportion of freated wastewater volume compared to the
volume of wastewater generated. In addition, changes in the
amount of water in the water source affected the water quality

in the surface water sources.

In 2022, there were 49 major water sources across the country,
divided into 61 water sources and 9 standing water sources.
According to the assessment using the Water Quality Index (WQl),
it was found that 43% of the water sources (30 water sources)
were rated in good criteria, 41% (29 water sources) were rated
in fair criteria, and 16% (11 water sources) were rated in poor
criteria. There was no water source whose water quality was

rated in very poor criteria.

Year

2018 2019 2020 2021 2022

The mentioned driving forces, pressures and situations affected the production of tap water for consumption, illness from water

degradation, tourism scenery, fishing, agriculture, aquaculture, industry, loss of biodiversity, deterioration of the ecosystem and

water sources, etfc.

In this regard, the problems have been solved by encouraging agencies to implement plans, measures, guidelines such as driving

operations under the Action Plans on Water Quality Improvement, inspection and law enforcement on pollution sources, following

up and monitoring the contamination situation in water sources, enhancing wastewater management potential from community,

industrial, and agricultural sources by local administrative organizations and entrepreneurs, etc.

s1ovuaMUNsnivalivzovls:nAing U 2565 1
Thailand State of Pollution Report 2022




unn:1az9av
wseduindeunidenasiaguaindingta
Tawn AswauIUsEnamiasassunis

Aan1sre18fivesianssnrudmisinagnidvdund
wagnsnan uiiveilmeaiienisairoinZouasiag
QRENMIN TN MIVENEFIVBIMAMBATIE AL IS
Reudlestuninensmmeianeils Lﬁmmﬂ%’ﬁuﬁﬁlﬁgﬂé’m
ieadeiiinuazdiud saudensiAanssudunuinis
vUssiniifinadeninensmmeiaveafifudnenmn
Tun1ssesiu dswadonmnmiingauazaudoulns
YBIAMINABUNNINZLATLEN muﬂﬁauuﬂammwgﬁmmﬂ
(dwalvifmiwin fouds) nsvenefvesaegaavnss
yhliAndefiudesasguvdanimeia melfenuifaug mnd
nsuud suasgunastiingiaonadwan nmaIni
Tuvanimea dama@iamﬂﬁuﬁummLLsaﬂmﬁquS] W thide

Wulauazue1ufInIuAsegna danalv

Mnfenssudevieaiion SeUszus thideananudseneunis
AN gaavinssLy ($ruewng lus wngdadaii
wwlal) LnuATATIY LLazmaqmaumamLaﬁﬁﬂﬁlﬁm
ns¥alnaveigiu

amummﬁqmmwﬁmuamaﬁﬂa Y 2565 Qmmwﬁmua
Meiwhuszmaeglunasiaun Sosas 1 (@nasnd 2564
Taed) 2564 nawiunn Youas 3) Inasia Sovay 59 (v
T 2564 Ll 2564 Lnuin Seeay 47) inusineld Sevay
31 (anasa1ny 2564 lael 2564 wnusineld Seeay 40)
wnasfideulnsy Sevaz 7 (wadud 2564) was
inausienlnsuann Sevay 2 (anasand 2564 Tael 2564
naeiideulnsuann Sevay 3) ﬁm%’uﬁimgmmﬁmma
Wasualuituiineilsenineuassunsiu iasiuau 46 ads
fmmsaihiulvauinaeiemine 13 adt uaeniaie
UgnmFanenynliaaulisuuse

sova: @ [0 ®
0 - ® © & & € @ ©
22 90 6 6
- i ﬂ
aun 80
aé 70
< : " B
a 60
3 50
wold 40
28 30
.v 20 0
IFoulnsu
10 | i i | © O N ©
!0\ 9\ I@\ N | & I
|ﬁ'eu§umn 0 P .3 7 —e— /E.F L‘F /’—@0— U (we)
2556 2557 2558 2559 2560 2561 2562 2563 2564 2565

oD $UA 2 anumsninrumuwihzevinadvtih@dunous:ind U 2556-2565 D R ‘l
B

NNUSITULATU WTINAR kazanuNSEiAnTudmaYH AU INgNseilmeaReud thdusinalunsiaviiAnnansenu
sodedlltinlungla waruyed nsimeldesdiiiineihnionsuuileuiiiunegluimeia uavdvdmasionisvieanemiatonm
warddmansznuidunselugimianimnisvieaiien uagszuuinammeiarisils

Wil IinsudlalemlnenisdaasulviminenumiununuLNy 1asn1s wwavnaditinus wu fvius/muniusasdaduld
AVBNBINATEILNTIF TR NUVRLn Ussamtumy gaannssy insnanssy SavhusuufiRnisonsedunmnmi
fufmeuazuinumeil dhaeYdenuiuiidsuesdulgmedsiaies Inamudarudlaniereguruiaziusznoy
Tuiiufl PiamsUszndiniustoyatmansliusssmuldnsuiieatdndinluniseysndannden Husy

siovuamMUNsnivalivzovds:nAing U 2565
Thailand State of Pollution Report 2022




Coastal Waters
The driving forces that affect seawater quality

were the national development to support

economic growth and expansion resulting
in the expansion of marine transportation
and maritime activities, and the encroachment of coastal areas
for the construction of ports and various industrial estates, the
expansion of the tourism sector and services related to coastal
marine resources resulting in misuse of space to build
accommodation and shops including some types of recreational
activities that affected coastal and marine resources beyond their
capacity to support, affecting sea water quality and degradation
of coastal marine environments. Other driving forces also included
climate change (resulting in floods, droughts), the expansion of

the industrial sector causes wastewater to be discharged into sea
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100

& 90
-

N ©

® ®
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water, and the use of antibiotics contfaminated into marine waters
affecting the water quality in marine waters. These resulted in an
increase in various pressures such as wastewater from the activities
of tourist boats, fishing boats, wastewater from small enterprises,
community, industries (restaurants, hotels, aquaculture washes,

fish rafts), agriculture, and marine emergencies causing oil spills.

In 2022, coastal water quality nationwide had 1% in very good
criteria (decreased from 2021, very good criteria was 3% in 2021),
59% in good criteria (increased from 2021, good criteria was 47%
in 2021), 31% in fair criteria (decreased from 2021, fair criteria was
40% in 2021), 7% in poor criteria (same with that in 2021), and 2%
in very poor criteria (decreased from 2021, very poor was 3% in
2021). There were 46 incidents of sea color change in the Gulf
of Thailand and Andaman sea. There were 13 incidents of oil

spills in the Gulf of Thailand. And coral bleaching was not severe.
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- Figure 2 State of coastal seawater quality situation nationwide between 2013-2022 K‘:@

The occurred driving forces, pressures and situations resulted in the phenomenon of sea color changing. and oil spills in the sea.
These led an impact on marine life and humans, the contaminated coastal aquaculture that may the oil contained in seawater,

the affected the scenery tourism and also an impact on the chain of fourism landscapes and coastal and marine ecosystems.

In this regard, the problems have been resolved by encouraging agencies to implement plans, measures, and guidelines such as
setting/reviewing and enforcing standards for wastewater discharge from sources, community, industry, agriculture, establishing
action plans to improve water quality in islands and coastal areas, continuously monitoring risky and problematic areas, providing

knowledge and understanding of community networks and entrepreneurs in the area, and publicizing information to the public to
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Groundwater
The driving force that affected groundwater

quality was national development to support

economic growth and expansion resulting
in the promotion of the operations of the
industrial, agriculture and tourism sectors. For example, the
expansion of the industrial sector resulted in the establishing
of electronic waste disposal plants or industrial waste disposal
plants. If not properly disposed of, they could pollute the soil
surface and impair groundwater quality. The expansion of the
agricultural sector with the use of fertilizers and agricultural
chemicalsto increase productivity caused the groundwater quality fo
deteriorate. For example, there was an increase in the nitrate
solution or phosphate solution which was a component of
agricultural fertilizers in the groundwater. Growing urbanization
and tourism created a higher demand for water while increasing
amount of waste polluted on the land surfaces causing the
quantity of clean surface water sources to decrease and
become insufficient as well as climate change effect such as
drought partially causing the decreased amount of surface
water to decrease. Therefore, and more need of groundwater
usage therefore, an increase in various pressures occurred such
as the higher demand for groundwater, risk contaminated
groundwater with heavy metals or volatile organic compounds,
contaminated groundwater with agricultural chemicals new
created groundwater sources contaminated due fo increasing
population and tourists, as well as the decreased number of
usable groundwater sources has decreased resulting in the policy
of drilling for new groundwater sources to meet the demand for

groundwater sources.

Regarding groundwater quality situation, it was found that
generally groundwater quality was at good quality within the

standard of edible groundwater. In 2022, the Department of

Groundwater Resources continuously monitored confamination
in groundwater sources in the same 6 areas: namely 1) Mueang
District Samut Prakan Province 2) Tha Than Subdistrict and Ban
Song Subdistrict, Phanom Sarakham District, Chachoengsao
Province 3) Khlong Krachang Subdistrict, Si Thep District,
Phetchabun Province 4) Khao Hin Son Subdistrict, Phanom
Sarakham District, Chachoengsao Province 5) Bang Phli Yai
Subdistrict, Bang Phli District, Samut Prakan Province and 6) Tha
Lang Subdistrict, Tha Yang District, Phetchaburi Province.

The occurred driving forces, pressures, and situations caused
groundwater contamination of heavy metals or volatile organic
compounds from industrial waste/e-waste disposal areas and
agricultural chemicals resulting in public health problems from
consuming groundwater. In addition, there was also an infrusion
of salt water, causing a shortage of fresh water in some areas
along the coast and the Northeast. This resulted an increase in

the cost of fresh water supply.

In this regard, the problems have been solved by encouraging
agencies to operate in accordance with the specified plans,
measures, guideline, such as drafting amendments to the law
on groundwater (The Groundwater Act, BE ...), organizing
the training and public relations to make groundwater users
aware of the importance of groundwater conservation and
rehabilitation, organizing the training for engineers or geologists
to enhance knowledge and understanding of groundwater
science and groundwater law for geologists and engineers, and
training groundwater drill technicians to develop the potential of
groundwater drilling personnel or “groundwater drill technicians”
to have knowledge and understanding about groundwater
correctly and be able to perform relevant tasks efficiently and

as a standard, etc.

sonuamMuUMsnivalivaovus:nAlng U 2565
Thailand State of Pollution Report 2022



© amunIStUANUNIWOINIAIIAS:QUIRYY

ATUNIWOINIA
wsatuinfoundamasanmnInNeINIel Laun

ANSHAILIUTENANDIRISUNSHRULALAY

YYIHAINATHFAIEINALTANNTEF19
NVUARIATUTTUUTN Ta1eiifinerde (reulafidey
thu) Msvenefuiviiunamainues mafvinvesdauiios
nsfisruautnvenfisaneralneuazvrin9wif
Tudsemnalvefunnty nafusnsnisudann s
iesesdusuiulsyrnsuazdnviondieafiiuuniu
wifizifanafduuinluduasugiadiuniviesdes
uAlUNTHUILNSKARTIANIAGAANTNTTA LaTkNLATNTINEAS
finmsUdesveadueengdaanden dedumnidmasienanm
9IMAuazides annanleninen lagludngavunivemnd
U3NAIUNABINIAZIN3BNIA0INAEUAINUSENAT Y
wusasUnAauituiivsemelne dwaliAnaniweinia
fauazdn auasy Uszneufuiinsundunduresgumad

(Inversion) Tusgsuan duwalviwanunisasesiiegluseaus

sgsilvinislnaieunaziiomveseinalif edfanssu
v3oundsiuiaduazesdluiuiioaviliiAnnisasaus
11N uenaniinaUAsuulasaningiione iy dewals
Windoude nieanimeiniaudsusiu luregguun
amwmmﬂﬁaLgaﬁaﬂwsazammaa@uazaaq naenaudym
uafiwdrunauannsldsunmugseninsssmaiuty
ANarBAMAINEINA uavdsHaRen LT LD INARY
fi9q Wy Usunainisienuninugindy safldndee
downds anmsafivisdmdsaadusoiiiiidsasdildorly
SEULTLAS 507191015300 Sruaulssnugnanmng sy

'
a

dindu mainanuasissaainiswluiiufiinunsuas
fuiivnfondndudmanisinenssessunindulaves
wsugiauarsessusuutinieadieafliuty uenaini
nsrluiuiisumaionismnluilasdanamuldluug
il wagnsieatflegends saudssruvaudanassdid
nsve1eda iiesesiusuiulszrinslneanizluiud
guyiles Mstsrulingrineiuuasmilinuaiunngeinie

Nonadeluduee waslyunenaiudiuiay

50
BooAngoda-ada
40
= nnu. talSutuna
>
L W 8 o
c @ dswUs (KUnwstanu)
G
2
2 —k—— mawdo
2
2
1 —®— axuoondgviklio
e RS0
= —*— MoussnA
< eUwa) ___. ANasgu
$un 3 USunouwuazooo PM, 1038l 2556-2565
. /\‘\
,'/ \- s i
o <>\¢?/—0\9/ —0 BovMEGdda-mda
3 nnu. talsutuna
2 75
< = 4
€ @ dsws (KUnwszanu)
2
g 50 4 y -
3 —=—— maAiklo
2
1%)
.a - — -
'S 2 — % Q:3U2oNKYLIKUD
= —_—— Al)e
= nous:INF
0 o U (WA)
- = = - Awasyu

§Uﬁ 4 UsuntuWuazoon PM, 10380 2556-2565

s1ovuanmuMIsnivalivaowUs:nAlng U 2565
Thailand State of Pollution Report 2022



Air quality
The driving force that affected air quality

was national development to support

economic growth and expansion resulting in
the construction of mass fransit rail systems,
the construction of residence (condominium, house), the
expansion of agricultural land, the growth of urban society, the
increasing number of both Thai and foreign tourists, the increasing
production rate of products to support the growing population
and tourists. Although there was the positive economic benefit in
terms of tourism, but in both industrial and agricultural production
processes, wastes were still released into the environment, which
partly affected the air and noise quality. For the meteorological
conditions, during the winter of every year, the high-pressure area
or cold air mass from China would spread to cover the area of
Thailand. This resulted in stagnant and closed weather with calm
winds. In addition, there was an inversion of the temperature at

the lower level, resulting in a low floating ceiling that would cause

40

30

20

Annual average of PMzs(pg/mz)

€© state of Air Quality and Noise Level

poor air circulation and ventilation when there were activities or
dust sources in the area that might cause more accumulation.
In addition, climate change., for example, resulted in drought or
extreme weather. In winter, stagnant weather was conducive to
the accumulation of particulate matter, as well as the problem of
fransboundary pollution from increased international vehicle use,
affecting air quality and contributing to an increase in various
pressures, namely, an increase in the number of vehicles, the
condition of some fuel-powered vehicles still being used in the
fransport system, lack of maintenance vehicles, the increasing
number of industrial factories, and the agriculture with buming
in farmland and forests to produce agricultural products to
support economic growth and to support the increasing number of
tourists. In addition, roadside burning or open burning still existed
in some areas. There was also the construction of housing
as well as the expansion of the rail transportation system to
accommodate the population, especially in urban areas. The
enforcement of the law on air pollution sources might not be

strict. Besides, there was also a problem of transboundary haze.
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Figure 3 The amount of annual average of PM , between 2013-2022
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Air quality in general areas
Air Quality Situation: In 2022, there were
automatic air quality monitoring stations in

56 provinces (87 stations) (in 2021, there were

77 automatic air quality monitoring stations
across the country in 46 provinces). It was found that the overall
air quality was better than previous year. The amount of PI\/IZ5
had an annual average of 20 jg/m’ throughout the country
(5% decrease from 2021). PM had an annual average of 38
pg/m3 (decreased by 5% from 2021). These were result of the
operations of the Center for Air Pollution Mitigation (CAPM) by
coordinating among all relevant agencies, including the public
sector, private sector, entrepreneurs, and civil sector o solve
problems integrate according to the action plan to drive the
National Agenda Action Plan on “Solving the Pollution Problems
of Particulate Matter” and the Ad Hoc Plan on Solving Particulate
Matter Problems in 2022. For ozone gas, the highest 8-hour
average level nationwide was 100 parts per billion. (Decreased
by 2% from the previous year). The major pollutions which were
stil a problem in the same areas were PM (Bangkok and its
vicinity and northem areas) PM]O (Na Phra Lan Subdistrict, Saraburi

province), and ozone gas (Bangkok and its vicinity and central

region).

Air quality in critical areas
Bangkok and its vicinity: The overall image

of the area tended to be improved. The

days that PMZ‘5 level exceeded the standard
were 24 days which decreased from the previous year for 65%
in 2021, 69 days exceeded the standard). This was partly due to
the implementation regarding the National Agenda Action Plan
on “Solving the Pollution Problems of Particulate Matter” and
the Ad Hoc Plan on Solving Particulate Matter Problems in 2022

with stricter level of measures by focusing on problem solving

at the particulate matter sources, the public relations to raise
awareness to the public, and the integrated participation from

all sectors in problem solving.

Haze in Northern Provinces in 2022: Haze situation in the
northemn region of Thailand, which occurred every year during
January-April affected the environmental quality, public health,
tourism, economy, as well as traffic visibility on both land and
air. In 2022, during the crisis of forest fires, haze and particulate
matter (oetween January 1 and May 31, 2022), it was found that
F’MZ5 had an average of 30 pg/m3 (27% decrease from 2021),
there were 70 days that PM2_5 level exceeded the standard
(32% decrease from 2021), and there were 23,913 hotspots, the

decrease of 61% from 2021.

Na Phra Lan Subdistrict, Chaloem Phrakiat District, Saraburi
Province: It was found that particulate matter continuously
exceeded the 24-hour average standard, especially during
October-March. In 2022, it was found that PMm tended to be
better than 2021. According to general ambient air quality
monitoring results shown at the automatic air quality monitoring
station located near the Na Phra Lan Police Station in 2022, the
amount of PM]o has an annual average of 97 }.lg/m3 (2% decrease
from 2021) and the number of days that PI\/II0 level exceeded

the standard were 87 days (13% decrease from 2021).

Volatile organic compounds (VOCs) in Map Ta Phut and nearby
areas, Rayong Province: In 2022, volatile organic compounds, namely
1,3-butadiene and 1,2-dichloroethane, were found increased
from 2021. The annual average in 2022 of 1,3-butadiene was
found at 0.74 g/m’ (annual average standard not exceeding
0.33 pg/m’) and 1,2-dichloroethane was found at 0.41 pg/m’
(annual average standard not over 0.4 pg/ms). While in 2022,
benzene was found at 2.3 jUg/m’ (annual average standard not

exceeding 1.7 pg/ms), tending to decrease from 2021.
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Southern haze and fransboundary haze: During July-September
in every year, it is the dry season of the lower ASEAN region. There
is a chance of forest fires in the peat swamp forest areas both
domestically and around the island of Sumatra. The situation of
such forest fires triggers haze problems affecting the southern
region of Thailand and the lower ASEAN region. In general,
haze situation in the south in 2022 has developed from last year.
During the surveillance period (between July 1 and October 31,
2022), 32 hotspots were found, a decrease from 2021 (in 2021,
there were 113 hotspots) and PMZ.5 was found to be within the
standard in all areas. (The highest value was 27 g/m” in Hat

Yai district, Songkhla Province).

The occurred driving forces, pressures, and situations affected
people’s health, especially at risk groups such as children,
pregnant women, the elderly, and patients with congenital
diseases such as respiratory disease, asthma, etc. In 2022, it was
found that in the overall image, 61.7% of people had symptoms

related to PM25 exposure, with the most common symptoms being

]
b

.
.

eye symptoms, followed by respiratory system, ENT disorders, skin
diseases, and cardiovascular systems, respectively (Department
of Health, 2022). In addition, fine dust increased the risk of death
from stroke and reduced fetal weight. In addition to health
impact and air quality, this problem also affected the ecosystem,

visibility, tourism and domestic economy.

In this regard, the problems have been solved by encouraging
agencies to operate in accordance with the specified plans,
measures, guidelines such as implementing an Ad Hoc Plan on
Solving Particulate Matter Problems in 2022, setting air quality
standards and control measures for air pollution from sources,
organizing Affer Action Review: AAR, preventing and solving
particulate matter problems, establishing the Operations Center
for Solving Forest Fire and Haze Problems (Northern Frontline) to
monitor and notify the situation of air quality in the atmosphere,
asking for cooperation in engine maintenance in both the public
and private sectors, and increasing the strictness of black smoke
measurement and expanding the area to measure black smoke

to control at source, etc
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Noise level
The driving force that affected the noise level was the country’s development to support economic growth

and expansion resulting in the construction of residences (condominiums, houses), the expansion of urban

communities, industrial expansion, small business operations, construction, repairs, additions to buildings, utilities,
demands for the development of livable cities and livable communities and policies to promote the use of
electric cars. These resulted in the increase in various pressures such as the increasing vehicle traffic, travel pattems, and the
increasing transportation routes by land, rail and air, law enforcement to inspect and detect vehicles. In addition, it was found of

the use of quality soundproofing materials was not paid enough attention.

Noise level in Bangkok and its vicinity: In 2022, the average noise level in the general areas was 55.7 dBA (that in 2021was 55.9
dBA). For the roadside areas, the average noise level was 69.4 dBA (that in 2021 was 69.2 dBA). The noise level in 2022 was similar

to the previous year.

Noise level in provincial areas: In 2022, the average noise level in general areas was 56.1 dBA (that in 2021 was 55.1 dBA). For the

roadside areacs, the average noise level was 62.5 dBA (that in 2021 was 62.1 dBA).

Bangkok and its vicinity — Provincial areas

[l General areas (dBA) M General areas (dBA)

[ Roadside areas (dBA) [ Roadside areas (dBA)
|

f\ 2 @ 6) ' g
%
'.
|
$ . Year 2021 Year 2022 Year 2021 |  Year2022 =

Figure 5 State of noise level in Bangkok and its vicinity and provincial areas between 2021-2022

These occurred driving forces, pressures, and situations affected people’s health with long-term hearing if continuous exposure to
noise and short-term effect on restful sleep. Moreover, these created disturbances, caused troubles on environment, livability, and

eco-tourism that required tranquility.

In this regard, the problems have been solved by encouraging agencies to operate according to the plans, measures,
guidelines, such as preparing (draft) a 15-year Master Plan of Noise and Vibration Pollution Management (2023-2037), making an
announcement of criteria for monitoring aircraft noise levels in the area around the airport, monitoring and reporting the noise
level situation through the Pollution Control Department website. The other on-process actions were such as developing a network
system for reporting and forecasting noise data on mobile devices, checking the emission of pollution from cars in the annual
inspection and registration, developing tachometer calibration, improving the noise is measurement and evaluation methods, and

developing personnel to inspect motorcycle noise levels in accordance with the newly enforced laws.
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€© The state of Municipal Solid Waste, Hazardous Waste, and Hazardous Substances

Municipal solid waste
The driving force that affected municipal
solid waste were national development to

support economic growth and expansion,

and development and expansion of urban
communities, resulting in the migration of the population from
rural or agricultural communities, causing the population of
urban communities to increase. The lifestyle changes from
production and consumption behavior ordering food online
for convenience, and also the changing business models, and
product merchandising, for example, shifting from physical sales
to online sales. There were the driving factors that resulted in
the increasing amount of municipal solid waste, packaging
waste, and plastic waste from production and consumption. In
addition, flooding in many provinces, after the water level
began fo recede, damaged objects and utensils would be
thrown away, causing the increasing amount of solid waste. These
resulted in an increase in various pressures such as changes in
production and consumption behavior and working life style,
causing people to continue to use the online services by
ordering more products and food because of convenience and
easy access. Such behavior, although it led economic benefits,
but resulted in increasing waste in the form of packaging or
single-use plastic. In addition, solid waste contained elements

that were more difficult to dispose of, such as used diapers and s
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urgical masks, scrap of electrical and electronic products,
single-use plastics, etc. It also found that people still lacked
cooperation and awareness in reducing and separating solid
waste properly. As a result, the amount of solid waste entering
the disposal site increased while the management capacity
of the solid waste disposal site was insufficient to handle the
increasing amount of solid waste, resulting in inefficient solid
waste management. In addition, there was a lack of laws and
regulations to support the management of solid waste according
to the product life cycle from production fo waste generation
and to hold operators accountable for their goods and products.
Consequently, the disposal of solid waste has been a burden for

the government sector for a long time.

Regarding the situation of municipal solid waste in 2022, there
were 25.7 million tons of municipal solid waste (an increase of 3%
from 2021, in 2021, there were 24.98 million tons of solid waste). The
8.8 million tons of solid waste were sorted and reused (34% of the
amount of solid waste generated) (12% increase from 2021, 7.89
million tons in 2021). As a result, the 9.8 million tons of municipal
solid waste were properly disposed of (38% of the amount of
solid waste generated) (6% increase from 2021, 9.28 million tons
in 2021) and the 7.1 million tons were improper disposed (28% of

the amount of solid waste generated) (9% decrease from 2021,

7.81 million tons in 2021).
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Figure 6 The amount of solid waste generated and its management in 2018-2022
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The arised driving forces, pressure, and situation led to public
complaints and opposition to the establishment of waste
disposal facilities, nuisances and views from improperly disposed
waste disposal sites, leachate contamination in surface and
ground water, and illegal dumping. In addition, the plastic waste
problem resulted in the death of wildlife and marine animals

from eating plastic waste.

In this regard, the problems have been resolved by encouraging
agencies to implement plans, measures, and guidelines such
as preparing the Action Plan on National Waste Management,
Phase 2 (2022-2027), the Action Plan on Phase Plastic Waste
Management, Phase 2 (2023-2027), the Road Map for Food
Waste Management (2023-2030) and the Action Plan on food
waste management, Phase 1 (2023-2027), setting a policy
and measures to regulate the import of plastic scraps, and
measures fo reduce the impact of the ban on importing plastic
scraps, as well as increasing knowledge for local administrative

organizations in operating waste disposal systems to be

hygienic, etfc.

Hazardous waste (municipal
hazardous waste, industrial waste,
infectious waste)

The driving forces that affected hazardous
waste were national development to support
economic growth and expansion, population increase and
urbanization, resulting in more demands and preference of
people in using electrical appliances and electronic devices.
Moreover, the rapid advancement of technology and
accelerated change of electronic equipment, the import of poor
quality and short shelf life products, improper hazardous waste

sorting and disassembly of electrical and electronic equipment

caused the amount of hazardous waste from the community
tfo increase. Private consumption, and government investment
returned to expand consequently, the production of industrial
products continued to expand, resulting in the tendency of
industrial waste to double. In the case of infectious waste,
the administrative structure was improved to decentralize by
transferring sub-district health promotion hospitals to be
supervised by local administrative organizations. As a result, the
infectious waste collected by local administrative organizations

for disposal tended to increase.

Pressures included following cases: People did not separate
municipal hazardous waste and scrap of small electrical
appliances from general waste, most local administrative
organizations did not have a system for collecting and
disposing of large electrical and electronic equipment waste.
Industrial plants that were the source of industrial waste did not
report the total amount of industrial waste into the system. In
addition, the support capacity and distribution of industrial
waste treatment or disposal plants are not covered throughout
the country. There were limitations in collecting infectious waste
generated from small-scale health care facilities for proper
infectious waste management system, which was found to be
incinerated and inappropriately buried. Besides, to improve the
administrative structure to decentralize power, sub-district health
promotion hospitals have been transferred to local government

organizations to supervise.

The amount of community hazardous waste was 676,146 tons
(an increase of 0.99% from 2021). Mostly, there were electrical
and electronic equipment wastes of 439,495 tons (65%) and other
hazardous wastes such as light bulbs, dry batteries, batteries,
chemical containers and aerosol cans of 236,651 tons (35%), of

which 86,967 tons (12.86%) were collected and disposed.
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Figure 7 The amount of generated and disposed community hazardous waste between 2018-2022

The amount of non-hazardous waste and hazardous industrial waste that has been notified of transportation in the system and
imported into the industrial waste management system of the Department of Industrial Works was totally 36.55 million tons (96.82%
increase from 2021, 18.57 million tons in 2021), classified into 33.84 million tons of non-hazardous industrial waste and 2.71 million
tons of hazardous industrial waste. In each region of the country, there were distributions of industrial waste treatment plants. The
most supportive capacity and distribution of industrial waste treatment plants were in the eastern region, followed by the central

region, the northeast region, the west region, the northern region, and the southem region, respectively.
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Figure 8 Distribution proportion of industrial waste treatment plants
and capacity on support and distribution in each region in 2022
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There were 110,427 tons of infectious waste, an increase of 22.68%
from 2021 (the volume of 90,009 tons in 2021). The 110,124.66 tons
were properly disposed or about 99.72%, by sending them to 19
main infectious waste disposal systems of the country, 7 private
infectious waste disposal systems, 9 local government infectious
waste disposal systems, infectious waste disposal systems of 3

universities. Some of them were sent to power plants for disposal

l Generated infectious waste

l Disposed infectious waste

57,954

55,497
| 51,300
|

1 49,898

55,656
l 49,056

Amount (Tons)

53,173

from municipal waste or industrial waste or mixed, both direct
burning and fuel, cement plant or specialized waste disposal
plant which was disposed of by incineration process, and factories
engaged in production, and or sell steam that used municipal
waste fuel or industrial waste or a mixed type, both direct buming
and using fuel, 9 locations. There were able to receive infectious
waste as fuel in the incinerator of the factories temporarily during

the outbreak of Coronavirus Disease 2019 (COVID-19).

110,427
J 110,124.66

47,962
49,462 47,440

| |

Figure 9 The amount of generated and disposed infectious waste between 2016-2022

The occurred driving forces, pressures and situations caused the
contamination of hazardous waste in the environment, both in
the soil and surface water and groundwater, which might affect
public health. It cost government agencies a lot of money to
monitor and rehabilitate general waste disposal sites that were

contaminated with hazardous waste.

In this regard, the problems have been resolved by encouraging

agencies to implement plans, measures, and guidelines such

as issuing a notification from the Pollution Control Department
on the management of toxic or hazardous waste from the
community for local government organizations, B.E. ..., issuing
a policy not to buy copper from incineration of electrical and
electronic equipment, providing advice and understanding
on industrial waste management laws for entrepreneurs, and
developing and improving subordinate laws on infectious waste

management under the law on public health.
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Hazardous substances
The driving factors affecting hazardous

materials included national development to

support economic growth and expansion,
the expansion of urban communities that led
an increase in the number of both Thai and foreign tourists in
Thailand, the expansion of both industrial and agricultural sectors
that produced products to support the growing population and
tourists. Moreover, climate change that might cause outbreaks
of diseases and insect pests were likely to become more severe
and increasing, and the situation of the coronavirus disease
2019 (COVID-19) that caused the need to use the amount

of hazardous substances in the household or public health to

l
z ‘\\‘1‘77
rf V- —

Industrial Hazardous chemicals import
(Million tons)

2018

2019

be used to prevent the spread of the disease. The increase in
various pressures affected the volume of imports and exports of
hazardous substances within the country, most of which were

hazardous substances used in agriculture and industry.

The top 10 industrial hazardous substances totaled 3.24 million
tons (an increase of 0.02 million tons from the year 2021 or 0.62%),
most of them (565.52%) were type 3 hazardous substances which
had to be registered for hazardous substances that required a
license and permission before they could be imported. The top
three imported hazardous substances were sulfuric acid (23.73%),
methanol (Methanol) or methyl alcohol (Methyl alcohol) (19.08%)
and ethyl acetate (17.83%).

2020 2021 2022

Figure 10 The top 10 industrial chemicals import volumes in 2018-2022

Hazardous substances in agriculture in total were 113,640 tons, of which the top 3 imports were herbicides, 63.77%, insecticides,

16.57% and plant fungicides, 16%. The data on the amount of imported hazardous substances in the agricultural sector tended to

decrease in 2017-2020 and increased in 2021 compared to 2022. It was found that the demand for hazardous substances in the

agricultural sector decreased. This was a result of the restriction on glyphosate in 2019 and the 2020 ban on paraquat chlorpyrifos

in 2020, in accordance with a resolution by the Hazardous Substances Committee.
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Figure 11 Types and amount of major imported agricultural hazardous substances in 2017-2022

Imported hazardous substances used in households or public
health in 2022 decreased slightly from 2021 from 44,539.20 tons
to 44,144.16 tons, partly due to the situation of the spread of the
Coronavirus Disease 2019 (COVID-19) that continued to spread
from 2021, causing the use of dangerous substances to prevent
the spread of the virus, while in 2022, the spread of the virus has
decreased in severity and measures and requirements for control
and cleaning have been relaxed. To reduce disinfection such as
spraying disinfectants to clean the interior of the building or the
room where there were patients, etc., caused the demand for

hazardous substances in the house or public health to decrease.

The driving forces, pressures and situations affected humans
and neighboring creatures if they touched, inhaled or ingested
and could lead to death, including sudden or chronic illness.
The spilled chemicals had the potential fo contaminated in the
ground and leach into water sources, resulting in the destruction

of ecosystems and organisms living in the soil and water.

In this regard, the problems has been resolved by encouraging
agencies to implement plans, measures, guidelines such
as controlling and managing hazardous substances under
international multilateral cooperation on chemicals, monitoring
and supervising industrial factories registered with the
Department of Industrial Works, controlling hazardous substances
used as controlled substances or groups of controlled substances
used only in agriculture, and controlling hazardous substances

for products used in households or in public health, etc.

The country’s environmental
management budget

The country’s expenditure budget for fiscal
year 2022 was totally 3,100,000 million baht.
The amount of 2,010 million baht, or 0.065 %
of the total budget was the budget for pollution and Environment
Management. This budget was contained in eight work
plans namely Strategic Plan for Pollution and Environment
Management for 260 million baht (13%), Infegrated Water Resource
Management Plan for 712 million baht (35%). Promoting the
Decentralization to Local Administrative Organizations Intfegrated
Work Plan for 283 million baht (14%), Strategic Plans on Promoting
the Integrated Development of Provinces and Provincial Groups
for 212 million baht (11%), Eastern Economic Corridor Integrated
Work Plan for 76 million baht (4%), Strategic Plans on Managing the
Effects of Climate Change for 178 million baht (9%). Fundamental
Work Plan on Building Growth on the Quality of Environmentally
Friendly Life for 265 million baht (13%), Strategic Plan on Raising
the Paradigm to Shape the Country’s Future Natural Resources
and Environment for 24 million baht (1%), as categorized into:
1) Waste management, amounting to 429 million baht (21%),
most of which was focused on the management of solid waste,

hazardous waste and hazardous substances, marine debris, and
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industrial waste, 2) Water quality and wastewater management,
amounting to 947 milion baht (47%), most of which was for
water quality and wastewater restoration and management,
3) Air quality management, amounting to 276 milion baht
(14%), most of which was utilized for the operation on
preventing and addressing air pollution such as haze and forest
fires problems, and the improvement, maintenance, increase of
air quality monitoring stations to cover areas around the country,
management for climate change, management to reduce
greenhouse gas emissions, 4) Pollution and environmental

management, amounting fo 358 million baht (18%), most of

% Waste management
% Water quality and wastewater management
% Air qudlity management

7} Pollution and environment management

which was for pollution management and elimination atf sources
(water quality, haze and forest fire, pollution, and management

for pollution and environment.

However, the budget allocation for pollution and environmental
management was a very small proportion compared to the total
allocated budget of the country, which affected the efficiency
of management and operations to be in line with the current
situation of pollution and environmental problems. In addition,
there were environmental budget sources of the private

sector and related funds used in the implementation of pollution

management.

Q47
Million baht

276 y
illion baht
Y
429
Million baht
Y

Y

Figure 12 Proportion of the country’s environmental budget allocation for fiscal year 2022

Source: Budget Bureau, 2022

Future change forecasting analysis
The analysis of forecasting changes that will

occur in the future uses the STEEP Analysis

framework to analyze the driving factors
in various aspects, consisting of social,
technological, environmental, economic, and political factors

as follows:

1. Social factor: Social factors that will affect the change in
environmental quality include the expansion of communities
and cities that tends to spread in other cities than big cities and
the preference to online product ordering and food delivery

resulting in an increasing amount of waste, especially packaging

waste, which spreads across a wide area of communities. The
severity of the solid waste problem depends on the efficiency of
management from the design stage and the use of
environmentally friendly materials fo reduce waste at source,
ability to reuse materials, behavior of buying and choosing
products, waste sorting at source, providing services for collecting
and disposing of solid waste of local government organizations
that are correct according to academic principles, as well
as setting rates and collecting waste management fees. It is
necessary to campaign to communicate information through
various channels, especially via online system, which will be an
opportunity to communicate to the public to receive information
and access information more easily and conveniently in order to

raise awareness and participate in waste management.
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2. Technology factor: advances in communication technology,
digital technology, use of clean energy, renewable energy,
and energy saving, use of recycled materials, using fools and
technology to monitor environmental quality are the factors
affecting the change in environmental quality in a better
direction and helping to use resources and energy more
efficiently. There are recycling of resources in the process of use and
production, reducing waste and greenhouse gas emissions
according to the BCG Model principle, a communication
technology that increases the opportunity to access information
more easily, creating opportunities for people to more participate in
surveillance and monitoring of environmental quality, and having
a convenient and fast channel for complaints about pollution.
However, rapid changes in technology, together with the
preference to changing electrical appliances and
communication devices more offen cause more scraps of

equipment parts affer use such as batteries and e-waste.

3. Environmental factor: Climate change affects the temperature
changes, the increasing water volume or drought, which affects
plant growth and agricultural productivity, the propagation of
animals, especially insects, that may affect the quantity or use
of chemical fertilizers, and increased use of pesticides, and the
increase in sea temperature are also affecting coral reefs and

marine life.

4. Economic factor: Accelerating economic development in
the post-coronavirus outbreak 2019 situation affects the use of
resources, energy, and the generation of waste, wastewater, and
air pollution from accelerating production, as well as increasing
fransportation, travel, tourism, service businesses, and exports,
which has the opportunity fo cause resource degradation. The
amount of solid waste and waste water is increasing, especially in

tourist attractions and from the manufacturing and service sectors.

5. Political factor: is an important factor in determining policy
direction, goals and guidelines for controlling and supervising
environmental changes and in line with the country’s future
development direction. Important principles are applied

such as sustainable development, using the BCG Model to

drive circular economy and green economy, promotion of
environmentally friendly production and consumption to utilize
resources efficiently and reduce waste emissions. In addition,
setting policies for various sectors fo operate in accordance
with the international and regional environmental conventions
and agreements, which will affect the direction and change in

management and solving environmental problems in the future.

Policy suggestions for

management pollution problem
The results of the analysis predict the trend of
changing environmental quality in the future.
Therefore, policy suggestions for pollution problem management

have been prepared to accommodate future changes as follows:

1. Short term suggestion: In the next 1-2 years, relevant agencies
should integrate and cooperate in implementing measures as
follows.

1.1 PMZ5 problem: PM;_s exceeding the standard is an urgent
problem that needs to be solved seriously due to the impact
on the economy, society, environment and people’s health.
The main source are fransportation. Industry, construction, open
burning and transboundary haze. Solutions to problems are
enhancing the issuance of strict measures and laws, awareness
campaign to reduce open burning, promoting the use of public
transportation to reduce the use of private vehicles, reducing air
pollution emissions of industrial factories, preparing of measures
and guidelines to support the adjustment of the PM25 standard
in the atmosphere in general so that the 24-hour average from
no more than 50 micrograms per cubic meter (pg/mS) to be no
more than 37.5 pg/ma, effective from June 1, 2023 onwards, the
enforcement of new car standards Euro 5 and Euro 5 oil from
January 1, 2024, promoting the production and use of electric
cars, promotion of good agricultural practices (GAP) for burming
crops, expanding the air quality monitoring network to cover
77 provinces, and having a warning system for health
protection from Pl\/I25 dust in urgent areas, namely Bangkok
and its vicinity, Muang District, Chiang Mai Province and

Na Phra Lan Subdistrict, Saraburi Province.
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1.2 Solid waste problem: The expansion of industry and
services, both in the development of products and packaging
to be more diverse, convenient, and able to accommodate
demand for various reasons, has resulted in the continuous
increase in the amount of waste generated from consumption,
especially plastic waste. In addition, the solid waste problem
is caused by the number of both Thai and foreign tourists that
tend to increase after the situation of the Coronavirus Disease
2019 pandemic has subsided. Ways to solve the problem include
having measures in terms of regulations to enforce relevant
operators, pushing for the integration of solid waste disposal areas,
strengthening the capacity of local government organizations
on solid waste management, providing the community and
the private sector to operate solid waste disposal and building
incentive measures for systematic solid waste management to
prevent solid waste left behind and leaking into the
environment, reducing and sorting waste at source, properly
handling and disposing each type of waste, reducing and
utilizing food waste in different sectors, implementing the
guidelines, refraining from giving and refusing the use of single-use
plastics, as well as promoting the use of environmentally friendly
products and services.

1.3 Water quality management: The ongoing drought has
adverse effects on the environment and the hydrological impact,
causing the groundwater level fo change and the water level
to decrease. Groundwater level and water quality may change,
for example, salinity, etc. Solutions to problems are, namely,
driving the guidelines on water quality management under the
20-year Master Plan of Water Resource Management (2018-2037),
preparing and driving the implementation of the Action Plans
on Water Quality Management, development/improvement of
wastewater discharge standards from sources, enforcing laws on
pollution sources to reduce emissions from sources, efc.

1.4 Measures on environmental law: Accelerating the
issuance of the Enhancement and Conservation of National
Environmental Quality Act B.E. .... (New edition). In the draft of
the Enhancement and Conservation of National Environmental
Quality Act, B.E. .... important issues have been amended,
such as the duties and powers of the Pollution Control Board in
considering action plans to reduce and eliminate pollution in

the pollution control area, providing advice on setting service

rates for the freatment, elimination or management system of
wastewater, waste or other pollutants of government agencies,
giving advice on issuing announcements to determine the type
of business that must provide insurance against damage to the
environment, approving the proposal to the Attorney General
for civil and criminal proceedings against the person who
caused or was the source of the leakage or emission of pollution,
coordinating between government agencies, private sector
and the public to control, preventing. reducing or eliminating
pollution, and promoting cooperation between government
agencies and entrepreneurs in establishing standards for
controlling pollution from sources. In addition, there is an
acceleration of the legislation of the Waste Management of
Electrical and Electronic Equipment Act B.E. ...., the legislation
on the management of other end-of-life products such as

batteries, automobiles, solar cells, etc., and clean air legislation.

2. Long term suggestions The management of the country’s
pollution problems in the next 10 years should be in line with the
changing situations that will occur by taking info account the
direction of national development and placing importance on
sustainable development, driving national development with the
BCG economic model and reducing greenhouse gas emissions
as follows:
2.1 Driving development through a circular economy and a

low-carbon society

1) Promoting the change in consumption behavior to
reduce the use of raw materials and reduce waste from the
production process, promoting a circular economy that uses
resources efficiently to deliver a better environment for future
generations by developing technologies and innovations to
reduce waste, updating laws/regulations

2) Building a low-carbon and sustainable society by
developing the service industry as well as creating income for
local communities and farmers through a circular economy and
a low-carbon society, reducing open burning, refraining from
burning agricultural products, promoting the use of technology
and environmentally friendly production processes

3) Efficient use of resources, bringing waste and remainder
materials o develop products with higher value by promoting
the use of less resources, reusing and encouraging the production

of products from recycled materials.
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2.2 Integrated proactive environmental operations

Implementation to achieve the goals of the master plan
under the national strategy should be integrated between
agencies in controlling the source and managing air and noise
pollution, waste management at the source, namely, waste
sorting, waste recycle, reducing food loss and food loss,
upstream wastewater management, enforcement of the
law on origin, implementing clean air laws, promoting the
production and use of electric vehicles, promoting the use of
public transportation to reduce the use of private vehicles, the
use of environmentally friendly products and the improvement

of regulations related to public procurement in order for

procurement agencies to procure more environmentally
friendly products and services. Therefore, relevant agencies must
proactively accelerate the promotion of participation between
government agencies, the private sector and the public sector.
This will be an important mechanism to drive pollution reduction
and management at source, especially in targeted areas such
as critical areas and important tourist destinations as well as
promoting the implementation of the country’s greenhouse gas
reduction measures from municipal waste management fo be
effective, and having a waste management approach, starting

from sorting waste from the source to recirculating waste and

disposing it properly at the destination.
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