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msSududaduazens DALYs Institute for Health 2019 5.2
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MISUSUREANS AMULTNTUYDY VOCs (ppm) EAC4 2019 0.2
duvidszmedng
gu1iuna DALYs drinnuiauuleue 2019 2
Livaansdy guNIEnINUsEne
iaslivaende DALYs dvnanuiauuleuiy 2019 3
gunnsEnIngUseine
msuduianzia DALYs IHME 2019 2
vezfildsunisianis USunauvezyanes NIUAIUANLANY 2022 1
aE9QNADY
é’ﬂﬁifau%zy‘amaﬁ 93AUTENOUTDIVLL AN DY NTUAUANNANY 2022 0.5
nauanlduszlevi fidauanlgiunastisnay
fnduveseziigniindu Chen et al., 2020 2020
w7l
n1suanUdae USHnauvggnanadn NTUAIVANLATY 2022 0.5
voEWaaAnaLy AmMsUaniaes Meijer et al,, (2021)
UMEYNS VLN FRANAIGNEA
FngusrasdiBaulsunedunisudsunlasanwgiiannie (Climate Change) 38
ansn1sUaneing gnsn13Uaey CO, AsunsiUasunlasann | 2010 - 2019 13.8
A1suaulaaanlen pflemeuazdsnadon
NARANINLIATIN World Bank & IMF
(PPP (constant 2017
international $))
ansIN1sUaneing gn3n1sUass CH, AsunsiUasunUasann | 2010 - 2019 3.3
iy pllemeuazdsnndon
NARAINLIATIN World Bank & IMF
(PPP (constant 2017
international $))
ansIn15Uane gnsn13Uaes N,O AsunsiasunUasanin | 2010 - 2019 1.4
finglunaoanlud pllemeuazdsnndon
NARAINLIATIN World Bank & IMF
(PPP (constant 2017
international $))
an31n15UaDY 9n31n13Ud08 F-gas nsunasuwlasanm | 2010 - 2019 0.7
fingnguviglasiun pliomAuazAandon




v o Yy . . YaUvaIYA | AIE9
AN yadayanld undedaya / Mileeu . ) v
Joya UNLN
ansIN15Uane USinaudemaues ATUNAUINSUNAUWNY | 2010 - 2019 1
A1suUBUAN AN wazeuSNENEIY
mstdesfiganmswdina | nsumswisuulasanin
vosmenens Mmatilsl way | pfiomauazdawandey
aslefny uazmswvezly
WINVDINIATBLLEY
NANNIIUIATIN World Bank & IMF
(PPP (constant 2017
international $))
s suasenng 8nsn13Uaes CO, NNT AsunsiasunUasanin | 2010 - 2019 1.5
miuaulagenlydan Wasuuvasiinu pllenmeuazdsndon
maUasunlasiiny
dndrun1suase USunaunisuaneineisou AsunsiasunUasanin | 2010 - 2019 1
finmiFounszansievin | nszanvimmn (laisa LULUCE) | gfienniAuasdsiindon
Usgunsg UUUTEIINT ASUNTUNATDY
ansn1sUaneing 909IN15Ua08 GHG AsunsiUasunUasanin | 2010 - 2019 1.5
(3aunszINde pllenmeuazdsndon
NANAUIINIATINVDY NARSUIILaTIM World Bank & IMF
Usznd (PPP (constant 2017
international $))
Usanaunsuaeenng USununsuaeeineiseu AsunsiUasunUasanin | 2010 - 2019 13.8
Baunszanfimansal | nszanviemun (laisay LULUCF) Qﬁmmmt,az?mrma"au
Tl 2050
ingUszasAldeulsueduaduauysalvesszuuiiiag (Ecosystem Vitality) 42
nsundesdafivaAun Huulsf nsuUnled 2013 - 2022 q
FEAUYA ‘ﬁuﬁaq%’ﬂﬁ NINNYIUUINUIA
dniU wagiugity
nsundesdafivaAun Huulgf nsuUnled 2013 - 2022 q
szaulan fuftousnig NINGNY ULV
dniUn uaziuginy
Nuitnlsan World Database on
Protected Areas (WDPA)
ﬁuﬁﬁumaamamm ﬁuﬁﬁmsaqmwua wesiudl | nsumdwennsvnmeia 2022 4
vhuthlng wazmeila
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Fafiaunuiud HaduAawanden wazdumus NatureServe 2020 2.5
AuATaY fikedinuresdditin
ﬁuﬁﬁumaq WDPA
suiidunsassdanug | nisuninszanevesdddin Map of Life 2021 1.5
fuiiduasos WDPA
Fyauerdeveswlia | maAsuwaserunaitud uay Map of Life 2014 0.5
wug AunmiuTietendevesdaliin
e e e R e ot R kil
faufiuandaninu ﬁuﬁm&iﬁa&émﬁmas NatureServe 2020 15
NAIMNNANBNI MsnszaevedliTin
Y
nsgaydeiuiion il nastls 2017-2022 | 6
migz’gtﬁﬂﬁuﬁ flufiganin nIURALATAY 2017 - 2022 1
ﬂjuﬁﬂ NIUNENENT
migsyl,ﬁaﬁuﬁ fuiivene nsuANTIAY 2015 - 2021 1
Vi
anun1wdIuIn USanamsiuda it NIUUTEN 2013 - 2022 1.8
dnaun
ﬁ%ﬁﬁﬂﬁﬂ%u Regional Marine Trophic Sea Around Us 2018 1.8
AsnueMslunza Index (RMTI)
dwiniigniulasan Usanauda iihiiduldan QERGTEERTN 2022 1.4
ANUAZATIA DIUANUAZATIA
ansn1sUassing nsn1sUaesfinedaines AsuMsAsuuasanm | 2010 - 2019 2
danaslaaanlun Ineanlyd pllemeuazdsnndon
ToyanAnsiueNIaTIM World Bank & IMF
(PPP (constant 2017
international $))
ansnsUasenng SmsnsUaesfingeenledues | nsunisdsuuuasanin | 2010 - 2019 2
sanlwavadlulasiay Tulnsiay pflemeuardsnadon
ToyandnsiaueiiIaT World Bank & IMF
(PPP (constant 2017
international $))
A¥tin153ANTS ﬁuﬁmwﬂqﬂswﬁﬁj i d1nULATYEAR 2022 2
Tulasuatiedady Audien uazUSunamanan NSRS
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Ysinaunislddenen uwasdnst | Bouwman et al, 2013
nsazaululnsiausel
ans1nsasslulmsiaused Zhang et al,, 2015
MslasAan Pesticide risk score (PRS) Tang et al,, 2021 2015 2
”mgﬁsuaehaé"aﬁu Pesticide application rate Maggi et al., 2019
(APR) (kg ha™ yr)
nstdainide Ui NIUAIUANNANY 2022 3
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v Yy s . . YUvaYn | A9
kil yadayanld undevaya/muaeau . .
Joya wiln
ihiuazaiUaensy f\i’wmuﬂ%’aﬁau;ﬂ%ﬁfmimm 1. m3UszUdugiinin 2022 3
flaged 2. MsUssduATmans
Sruuaiadoudliinss NIUNTHAUIYLYY
yjtunaent
- favawvostinUszh n3deuly
Tdluasusourunae
AnunmiUsziRule
nTUEUNTY W.A. 2563
Sruauatadoumunved nIUNNSUNATES
Usznelng
Yqunzdigeyde (DALYs) dinnuiauuleue 2019
nnidlivaande FUANSEHINIUsEwme
ans1UaeaN Sarhenniivansngia ddnauddnnsensi 2022 2
fiwnzia FIWNNAUVRABUANUTEYINT A151504aY
VANGNBNY
vozilldFunisdanis USinavesyanoy nIuAUANLATY 2022 1
28199NFID4
dndiuvesves 239AUTENOUVBIVYLY AN DY NIUAIUANNATY 2022 0.5
yarlaeiiaunse fidauenlfiumasilanay
FluRalaginisin induveseziigniindu Chen et al,, 2020 2020
naululduselovy v
Yunueenzia USnaeznanafniiasgnzia | nsumineinsmimeia 2022 0.5
aopudN Uinnuaihaevdndu wazeily
Unnusithanevan g13lneneuuY
FnguarasdiBauleuiedunisudsunlasaniwgiiannie (Climate Change) 38
ansIN1sUaneing gns1n15Uaey CO, AsunsiUAsuwUasan | 2010 - 2019 21.7
a1suaulasanlen pflemeuardsnadon
nansusnaTnlulszme AnOuaNHAUINT
wuugnle LATUEN AL HIAULAIYA
(V984 w.A. 2545)
Sasuanasu suiAswisUsEnalve
(UM #iB 1 AOAATTANSY)
ansIn1sUaneing gn3IN13Ua08 CH, AsunsiUAsunlasanm | 2010 - 2019 5.18
iy pliomAuazAandon
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2% yadayanld undevaya/muaeau . v L
Joya U%An
nanduginaslulssna drnUaNINRIUINTT
wuugnle LR RIEEL SIS
(U999 W.A. 2545)
Snsuanadsy suIASHRsUsEINAlNY
(UM FiB 1 AEAATTANTY)
ansnsUavRY gn3In13Uans N,O AsunsiUAsuwUasan | 2010 - 2019 1.1
lupsaeanlya pllemeuazdsnndon
nanduginaslulssna dnuaNIWRILINIg
wuugnle WATYgRAkaY 1AL YR
(U199 w.A. 2545)
Snsuandeu suIMIWAsUsEWAlneg
(UM FiB 1 AERATTANTY)
ansnsUaseiY n31n15Uaes F-gas nsuMswWasuuUasanm | 2010 - 2019 2.2
ngunglasiun pllenmeuazdsndon
anTIN1UanY Bnasonawes NTUNAUINSIUNALNY | 2010 - 2019 1.57
A1SUBUAN AIANEIY WAZBUSNYNE 1Y
mstdesinsanmswi@na | nsunsiasundasann
vpananens Mavld way Qﬁmmmag%umﬁau
msldiau wezmsmvesly
WLHNVBINIAYBILEE
nandugiaslulssna dinuaNIWAILINIg
wuugnle LTYTNAL AL
(U999 W.A. 2545)
Snsuandey suIMIWAsUsEWAlneg
(U #ia 1 Aeaansansy)
s suaeeing gnsn13Uaes CO, MNNT AsunsiUasunlasanin | 2010 - 2019 2.36
msuaulagenluydan Wasuuvasiinu pllemeuazdsnndon
mswasuwlasiipy
dndaun1suase Usunaunsuasy AsunsiUasuntasanam | 2010 - 2019 1.57
faFaunszannani Aadeunseanyiavius qﬁmmmmsﬁamé’au
Uszvns (lals231 LULUCF)
FUIUUTEYING A5UN1TUNATDY
ansIn1sUaneing 90131N15Ua08 GHG AsunsiUAsunlasanm | 2010 - 2019 2.36
\3ouUnsTaNFie (laisau LULUCPH) pllemeuazdandon
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v Yy s . . YUvaYn | A9
kil yadayanld unaetaa/miney . .
Joya wiln
HEASMIINIATINYEY | wEndTaTIluUssna drnnuaninuinig
Uszne wuugnle LATUN ILALHIAULIYF
(U198 w.a. 2545)
dhsuaniasuy suAswialsTnalne
(UM FiB 1 AEAATTANTY)
guszasAeulsunefuanuauysalvasszuuiig 42
n1sundas@iatitamun fufitnlel nudlel 2013 - 2022 4
vosUsznd flufioyns NSUGNYTULASYA
dniUn wagiugity
nmauntlos@afiaaun | fuflusanlanmasssumni/ NIURNEIUWWIYIR dndUn | 2013 - 2022 4
fifiaudiey PNYTUNIANUIBUTE/ wazugiYy
sEndnelszine WURAOUTIUNG Uay
fufigariiifinaddny
FEMINUTENA
ﬁﬁﬁﬁmﬁ%ﬁﬁﬂawméwﬁm NIUTEWENNTY
FENIUTENA
fufunanuimmna a1 inenmmansuaz
(AzUNI1Y) wialulaguisussmelne
fufunanuimmna NIUNSNEINTMWELAULAY
(19712) Pl
dndauvosivudl fufiduasoammia NIUNTNEINTNNNZLAUAY 2022 2
auinENImzLace wagiufiunailne Pl
Nudiiruthlne
dndauvasiiuii flufleysng NIUGNYIUUNIYIA 2022 3
ALATDINIUNGD dniUn wagugivy
Nuftunvesuszina fufiuseine nsudlel
MUY TEYINTVS Tuulszrnsdelase NTUGNYIULNIYA 2022 3
yiloviugitlnd dniUn wagugivy
deywug TnulszrInTneyy NIUNTHYINTNNTLALAY
1118990 wWinse Wiy Peils
LI Wziies
Sununuiduases | Swiuiluiduasesiilésuns | - nsugnetuwieni 2022 2
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Abstract of the successful results of the project implementation

The Environmental Performance Index Project, Phase 2, aims to establish a
comprehensive management plan for Thailand's Environmental Performance Index and to
elevate environmental information operations in Thailand to have high performance levels
equivalent to international standards. Throughout the project, the connection between the
Environmental Performance Index and international plans, policies, and indicators was
analyzed. Additionally, an in-depth study was undertaken to examine the policies, strategies,
and national development plans of various associated agencies to analyze both direct and
indirect linkages of goals in various levels of plans to the indicators utilized in the
Environmental Performance Index. This study has drafted a framework of EPI Thailand
variables and devised a management plan for Thailand's Environmental Performance Index as
well as generating knowledge and awareness to promote the implementation of the
Environmental Quality Management Plan (EQMP) 2023 - 2027. A meeting was held to gather
opinions from various sectors, including the public sector, educational sector, private sector,
and civil society. Subsequently, public relations media in the form of videos and infographics,
were developed to provide information regarding Thailand's environmental performance
index, issue categories and various indicators, as well as their connection with the EQMP 2023

- 2027.

According to a study of the Environmental Performance Index developed by Yale
University and Columbia University published in 2022, EPI consists of 11 issue categories, 40
performance indicators within 3 policy objectives: Environmental Health, Climate Change, and
Ecosystem Vitality. Based on the study and analysis of the Environmental Performance Index
using data from agencies in Thailand (EPI+), the score of EPI+ is 49.6, with scores for all 3
objectives of 49.9, 32.9 and 63.5, respectively. The draft Environmental Performance Index in
the context of Thailand (EPI Thailand) consists of 3 policy objectives, 11 issue categories and
40 performance indicators. There are 25 agencies that have provided data in the assessment.
The score of draft EPI Thailand is 78.0, with scores for all 3 objectives of 62.1, 89.5 and 75.2,

respectively.
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Executive summary

The Environmental Performance Index (EPI) is an indicator developed collaboratively
by Yale University and Columbia University (Yale Centre for Environmental Law & Policy and
Columbia Centre for International Earth Science Information Network). Its purpose is to
establish a standardized measurement for evaluating the environmental efforts of individual
countries. The EPI assesses environmental performance every two years, commencing with its
inaugural report in 2006, as illustrated in Figure 1. Each assessment of the Environmental
Performance Index changes the elements of the analysis, including the weighting and

assessment methods, according to the environmental situation of interest at that time.

The outcomes from the EPI assessment serve as valuable insights for policy makers
and planning of natural resources and environmental management. These evaluations provide
crucial guidance on the current state and direction of environmental management. Moreover,
they serve as instrumental tools in shaping comprehensive policies and decision-making
processes as well as prioritizing investments and resource management in areas that
necessitate immediate attention while ensuring cost-effectiveness. Additionally, a positive
correlation exists between EPI estimates and per capita gross domestic product (GDP),
reflecting the significance of efficient environmental management practices in elevating a

country's standards and fostering sustainability.

Score Year Ra.nnk/All Country
792

2549 (61/133)

2551 (D (53/149)
2553 (D (67/163)
2555 (D (34/132)
2557 (D (78/178)
2559 (D (51/130)
2561 (D (121/180)
2563 (D (73/1230)
2565 (D (108/130)

2549 2551 2553 2555 2557 2559 2561 2563 2565 Year
€ > € > €

Collect data for a specific Trend EPI Traditional scoring + trend score Rank country/ Number of countries

period of time. change.  oaggregates data over a 10-year period. conducting a.ssessments

Figure 1 Thailand's EPI scores from the past to the present
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The assessment framework and findings of Thailand's Environmental Performance Index

The evaluation of Thailand's Environmental Performance Index encompasses three

key components of information:

1. The Environmental Performance Index (EPI) created through the collaboration
of Yale University and Columbia University (EPI Yale & Columbia) in 2022 comprises 11 issue
categories and 40 performance indicators. It assesses Environmental Health policy objectives
and places importance on air quality, sanitation, drinking water, heavy metals and waste
management. The Climate Change policy objectives emphasize the importance of mitigating
the impact of climate change, while the Ecosystem Vitality policy objectives places the
importance on biodiversity, habitats, ecosystem services, fisheries, acid rain phenomena,
agriculture, and water resources. The evaluation results for 2022 revealed that the EPI Yale &
Columbia scored an average of 38.1 points, positioning it at 108" among 180 countries.

2. The Environmental Performance Index Plus (EPI+), derived from data collected
from agencies in Thailand, utilizes the same calculation format and weighting values as the
EPI Yale & Columbia. However, it integrates current data from Thai agencies into its
calculations. In cases where Thailand lacks variable data aligned with the Yale & Columbia
definition, the reported results will adopt scores based on the findings of the Yale & Columbia
study. Additionally, incomplete variable datasets will be supplemented with replacement
values (Proxy). The EPI+ study yielded an average score of 49.6 points, with details of the EPI+
shown in Table 1.

3. The Environmental Performance Index in the Context of Thailand (EPI Thailand) is
an indicator specifically chosen for its suitability within the Thai context, aligning with national
policies and plans, and global perspectives. This tool serves as valuable information to assess
sub-master plans more distinctly, aiding in the evaluation of operational efficiency across
agencies tackling various environmental issues. This will be useful in formulating policy as well
as being used as supporting information in allocating budgets for each agency in accordance
with the missions that each agency is responsible for. It can also be used to make
recommendations to support the country towards sustainable development. The (draft)
EPI Thailand encompasses 11 issue categories and 40 performance indicators, focusing on
Environmental Health policy objectives that highlights the importance of air quality, sanitation,
drinking water, heavy metals and waste management. Additionally, Climate Change policy
objectives underscore the significance of mitigating its impacts. Ecosystem Vitality, another

policy objective, emphasizes biodiversity, habitats, ecosystem services, fisheries, acid rain
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phenomena, agriculture, and water resources. The evaluation results revealed that the (draft)

EPI Thailand attained an average score of 78.0 points, with detailed information available in

Table 2.

Table 1 Data, Data sources/Agencies, Year and Weight of Environmental Performance Index

Plus (EPI+)
Data sources
Indicators Data Year Weight
/ Agencies
Environmental Health 20
PM, ; Exposure DALYs Institute for Health 2019 5.2
Metrics and Evaluation
(IHME)
Household Solid DALYs [HME 2019 4.2
Fuels
Ozone Exposure DALYs IHME 2019 0.5
NO, Exposure - Average NO, concentration for Pollution Control 2022 0.5
1 year at each measurement Department
station (Annual average)
- Ambient Air Quality Standard
Population by area where Department of
measurement stations are Provincial Administration
located
SO, Exposure - Average SO, concentration for Pollution Control 2022 0.2
1 year at each measurement Department
station (Annual average)
- Ambient Air Quality Standard
Population by area where Department of
measurement stations are Provincial Administration
located
CO Exposure - Average CO concentration for Pollution Control 2022 0.2

1 year at each measurement
station (Annual average)

- Ambient Air Quality Standard

Department

Population by area where
measurement stations are

located

Department of

Provincial Administration
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Data sources

Indicators Data Year Weight
/ Agencies
VOC Exposure VOCs concentration (ppm) EACA 2019 0.2
Unsafe Sanitation DALYs International Health 2019 2
Policy Program
(BOD Thailand)
Unsafe Drinking DALYs International Health 2019 3
Water Policy Program
(BOD Thailand)
Lead Exposure DALYs HME 2019 2
Controlled Solid Total solid waste quantity Pollution Control 2022 1
Waste Department
Recycling Rates Composition of solid waste Pollution Control 2022 0.5
that can be separated at Department
landfill sites
Proportion of waste that is Chen et al,, 2020 2020
recycled
Ocean Plastic Plastic waste quantity Pollution Control 2022 0.5
Pollution Department
Marine plastic pollution Meijer et al., (2021)
emissions
Climate Change 38
CO, Growth Rate CO, emission rate Department of Climate 2010 - 2019 13.8
Change and Environment
Gross domestic product World Bank & IMF
(PPP (constant 2017
international $))
CH, Growth Rate CH,4 emission rate Department of Climate | 2010 - 2019 33
Change and Environment
Gross domestic product World Bank & IMF
(PPP (constant 2017
international $))
N,O Growth Rate N,O emission rate Department of Climate | 2010 - 2019 1.4

Change and Environment

Gross domestic product
(PPP (constant 2017

international $))

World Bank & IMF
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Data sources

Indicators Data Year Weight
/ Agencies
F-Gas Growth Rate F-gas emission rate Department of Climate | 2010 - 2019 0.7
Change and Environment
Black Carbon Fuel quantity of the energy Department of 2010 - 2019 1
Growth Rate sector Alternative Energy
Development and
Efficiency
Gas emission from burning of | Department of Climate
the agricultural biomass, Change and Environment
forest, land use sectors, and
garbage incineration in the
incinerator of the waste sector
Gross domestic product World Bank & IMF
(PPP (constant 2017
international $))
CO, from Land Cover CO, emission from land Department of Climate | 2010 - 2019 1.5
cover rate Change and Environment
GHG per Capita GHG emission rate Department of Climate | 2010 - 2019 1
(exclude LULUCF) Change and Environment
Population number Department of
Provincial Administration
GHG Intensity Trend GHG emission rate Department of Climate | 2010 - 2019 1.5
(exclude LULUCF) Change and Environment
Gross domestic product World Bank & IMF
(PPP (constant 2017
international $))
Projected GHG GHG emission rate Department of Climate | 2010 - 2019 13.8
Emissions in 2050 (exclude LULUCF) Change and Environment
Ecosystem Vitality 42
Terrestrial Biome Forest area Royal Forest Department | 2013 - 2022 4
Protection Conservation area Department of National
(national) Park, Wildlife and Plant
Conservation
Terrestrial Biome Forest area Royal Forest Department | 2013 - 2022 a4

Protection (global)

Conservation area

Department of National
Park, Wildlife and Plant

Conservation
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Data sources

Indicators Data Year Weight
/ Agencies
World forest area World Database on
Protected Areas (WDPA)
Marine Protected Marine protected area and Department of Marine 2022 a4
Areas Thai waters area and Coastal Resources
Protected Areas Environmental factors and NatureServe 2020 2.5
Representativeness Location found living
Index organisms
Protected area WDPA
Species Protection Living organism distribution Map of Life 2021 1.5
Index in protected area
Protected area WDPA
Species Habitat Changes in area scale and Map of Life 2014 0.5
Index habitat quality of living
organisms, and living
organism distribution
Biodiversity Habitat Habitat area and living NatureServe 2020 1.5
Index organism distribution
Tree Cover Loss Tree cover area Royal Forest Department | 2017 - 2022 6
Wetland Loss Wetland area - Land Development 2017 - 2022 1
Department
- Department of Water
Resources
Grassland Loss Grassland area Land Development 2015 - 2021 1
Department
Fish Stock Status The quantity of fish caught | Department of Fisheries | 2013 - 2022 1.8
Regional Marine Regional Marine Trophic Sea Around Us 2018 1.8
Trophic Index Index (RMTI)
Fish Caught by The quantity of fish caught | Department of Fisheries 2022 1.4
Trawling and by trawling and dredging
Dredging
SO, Growth Rate SO, Growth Rate Department of Climate | 2010 - 2019 2

Change and Environment

Gross domestic product
(PPP (constant 2017

international $))

World Bank & IMF
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Indicators

Data

Data sources

/ Agencies

Year

Weight

NOy Growth Rate

NO, Growth Rate

Department of Climate

Change and Environment

Gross domestic product
(PPP (constant 2017

international $))

World Bank & IMF

2010 - 2019

Sustainable
Nitrogen

Management Index

Plantation sites, harvest

areas, and product quantity

Office of Agricultural

Economics

Plantation sites, harvest areas,
and product quantity,

especially cane

Office of the Cane and

Sugar Board

The individual plant’s fertilizer
use guantity (data is a

constant score)

Department of

Agriculture

The manure use quantity
and the annual accumulated

nitrogen rate

Bouwman et al., 2013

The annual fixed nitrogen rate

Zhang et al., 2015

2022

Sustainable

Pesticide Use

Pesticide risk score (PRS)

Tang et al,, 2021

Pesticide application rate

(APR) (kg ha™ yr')

Maggi et al., 2019

2015

Wastewater

Treatment

Total wastewater and treated
wastewater volume,
wastewater treatment

system users' number

Pollution Control

Department

Population number

Department of

Provincial Administration

2022
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Table 2 Data, Data sources/Agencies, Year and Weight of the draft Environmental

Performance Index in the context of Thailand (EPI Thailand)

Data sources

Indicators Data Year Weight
/ Agencies
Environmental Health 20
PM, s Exposure - Average PM, s concentration Pollution Control 2022 52
for 1 year at each Department

measurement station (Annual
average)

- Ambient Air Quality Standard

Population by area where | Department of Provincial

measurement stations are Administration
located
Household Solid Percentage of households | National Statistical Office 2021 4.2
Fuels using solid fuels for cooking of Thailand
The amount of energy Department of 2022
obtained from household Alternative Energy
fuel use is an average of Development and
1 year Efficiency
Ozone Exposure - Average O; concentration for Pollution Control 2022 0.5
1 year at each measurement Department

station (Annual average)

- Ambient Air Quality Standard

Population by area where | Department of Provincial

measurement stations are Administration
located
NO, Exposure - Average NO, concentration for Pollution Control 2022 0.5
1 year at each measurement Department

station (Annual average)

- Ambient Air Quality Standard

Population by area where | Department of Provincial

measurement stations are Administration
located
SO, Exposure - Average SO, concentration for Pollution Control 2022 0.2
1 year at each measurement Department

station (Annual average)

- Ambient Air Quality Standard
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Data sources

Indicators Data Year Weight
/ Agencies
Population by area where | Department of Provincial
measurement stations are Administration
located
CO Exposure - Average CO concentration Pollution Control 2022 0.2
for 1 year at each Department
measurement station (Annual
average)
- Ambient Air Quality Standard
Population by area where | Department of Provincial
measurement stations are Administration
located
VOC Exposure - Concentrations of 9 types of Pollution Control 2022 0.2
VOCs at each measurement Department
station (Annual average)
- Ambient Air Quality Standard
Hygienic Sanitation Percentage of households | National Statistical Office 2022 2
with toilet hygiene of Thailand
DALYs International Health 2019
Policy Program
(BOD Thailand)
Clean and Safe Number of households that | - Provincial Waterworks 2022 3
Drinking Water receive tap water from PWA Authority
and WMA - Metropolitan
Waterworks Authority
Number of households that | Community Development
receive tap water from Department
village tap water agencies
Percentage of household tap | Department of Health
water that passes drinking
water quality criteria,
Department of Health 2020
Total number of Thailand's | Department of Provincial
Households Administration
DALYs International Health 2019

Policy Program

(BOD Thailand)
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Data sources

Indicators Data Year Weight
/ Agencies
Lead Poisoning Rate | Lead poisoning rate from Office of the Permanent 2022 2
every cause per 100,000 Secretary of Ministry of
population Public Health
Controlled Solid Total solid waste quantity Pollution Control 2022 1
Waste Department
Recycle Ratio Composition of solid waste Pollution Control 2022 0.5
that can be separated at Department
landfill sites
Proportion of waste that is Chen et al., 2020 2020
recycled
Floating Marine Number of marine debris Department of Marine 2022 0.5
Debris from Major that entering the sea from and Coastal Resources
Rivers the main rivers in the upper
Gulf of Thailand
Climate Change 38
CO, Growth Rate CO, emission rate Department of Climate 2010 - 2019 21.7
Change and Environment
Gross Domestic Product - Office of the National
Chain Volume Measures; Economic and Social
Reference Year 2002 Development Council
(GDP-CVM,; ref year 2002)
Exchange rate Bank of Thailand
(Baht per US dollar)
CH, Growth Rate CH4 emission rate Department of Climate 2010 - 2019 5.18
Change and Environment
Gross Domestic Product - Office of the National
Chain Volume Measures; Economic and Social
Reference Year 2002 Development Council
(GDP-CVM,; ref year 2002)
Exchange rate (Baht per US Bank of Thailand
dollar)
N,O Growth Rate N,O emission rate Department of Climate 2010 - 2019 1.1

Change and Environment
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Data sources

Indicators Data Year Weight
/ Agencies
Gross Domestic Product - Office of the National
Chain Volume Measures; Economic and Social
Reference Year 2002 Development Council
(GDP-CVM; ref year 2002)
Exchange rate Bank of Thailand
(Baht per US dollar)
F-gas Growth Rate F-gas emission rate Department of Climate 2010 - 2019 2.2
Change and Environment
Black Carbon Fuel quantity of the energy | Department of Alternative | 2010 - 2019 1.57
Growth Rate sector Energy Development and
Efficiency
Gas emission from burning of Department of Climate
the agricultural biomass, Change and Environment
forest, land use sectors, and
garbage incineration in the
incinerator of the waste sector
Gross Domestic Product — Office of the National
Chain Volume Measures; Economic and Social
Reference Year 2002 Development Council
(GDP-CVM,; ref year 2002)
Exchange rate Bank of Thailand
(Baht per US dollar)
CO, from Land Cover CO, emission rate from Department of Climate 2010 - 2019 2.36
land cover Change and Environment
GHG per Capita GHG emission rate Department of Climate 2010 - 2019 1.57
(exclude LULUCF) Change and Environment
Population number Department of Provincial
Administration
GHG Intensity Trend GHG emission rate Department of Climate 2010 - 2019 2.36

(exclude LULUCF)

Change and Environment

Gross Domestic Product -
Chain Volume Measures;
Reference Year 2002
(GDP-CVM,; ref year 2002)

Office of the National
Economic and Social

Development Council

Exchange rate

(Baht per US dollar)

Bank of Thailand
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Data sources

Indicators Data Year Weight
/ Agencies
Ecosystem Vitality 42
Terrestrial Biome Forest area Royal Forest Department | 2013 - 2022 4
Protection Conservation area Department of National
(national) Park, Wildlife and Plant
Conservation
Terrestrial Biome Natural world heritage area | Department of National | 2013 - 2022 a4
Protection (global) | / ASEAN Heritage Park area/ | Park, Wildlife and Plant
Biosphere reserve area and Conservation
Ramsar site area
Ramsar site area Department of Water
Resources
Biosphere reserve area Thailand Institute of
(Sakaerat) Scientific and
Technological Research
Biosphere reserve area Department of Marine
(Ngao; Ranong) and Coastal Resources
Proportion of Marine protected area and Department of Marine 2022 2
Marine Conserved Thai waters area and Coastal Resources
Areas to the Area
of Thai Waters
Proportion of Protected area Department of National 2022 3
Terrestrial Park, Wildlife and Plant
Protected Areas to Conservation
Country Area Thailand area Royal Forest Department
Population of Bengal tiger population Department of National 2022 3
Endangered Species Park, Wildlife and Plant
Conservation
Population of Dugong Department of Marine
dugon, Irrawaddy dolphin, and Coastal Resources
Hawksbill turtle, Green
turtle, Ridley turtle, and
Leatherback turtle
Number of Number of Protected Areas |- Department of National 2022 2

Protected Areas

being Evaluated for

being Evaluated for

Management Effectiveness

Park, Wildlife and Plant

Conservation
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Data sources

Indicators Data Year Weight
/ Agencies
Management - Department of Marine
Effectiveness and Coastal Resources
- Office of Natural
Resources and
Environmental Policy and
Planning
Tree Cover Loss Tree cover area Royal Forest Department | 2018 - 2022 a4
Wetland Loss Wetland area - Land Development 2017 - 2022 2
Department
- Department of Water
Resources
Mangrove Forest Mangrove forest area Department of Marine 2009 - 2019 1
Loss and Coastal Resources
Integrity of Seagrass The abundant data on Department of Marine 2021 - 2022 0.5
seagrass resources and Coastal Resources
Integrity of Coral The abundant data on Department of Marine | 2021 - 2022 0.5
Reef coral reef and Coastal Resources
Fish Stock Status The quantity of fish caught | Department of Fisheries | 2013 - 2022 2.5
Abundance of The quantity of demersal Department of Fisheries 2022 2.5
Demersal Fauna fauna caught and catch per
unit
SO, Growth Rate SO, Growth Rate Department of Climate 2010 - 2019 2
Change and Environment
Gross Domestic Product - Office of the National
Chain Volume Measures; Economic and Social
Reference Year 2002 Development Council
(GDP-CVM,; ref year 2002)
Exchange rate Bank of Thailand
(Baht per US dollar)
NO, Growth Rate NOy Growth Rate Department of Climate 2010 - 2019 2

Change and Environment

Gross Domestic Product -

Chain Volume Measures;
Reference Year 2002
(GDP-CVM; ref year 2002)

Office of the National
Economic and Social

Development Council
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Data sources
Indicators Data Year Weight
/ Agencies

Exchange rate Bank of Thailand
(Baht per US dollar)

Sustainable Plantation sites, harvest Office of Agricultural 2022 4
Nitrogen areas, and product quantity Economics
Management Index Plantation sites, harvest Office of the Cane and

areas, and product quantity, Sugar Board

especially cane

The individual plant’s Department of
fertilizer use quantity (data is Agriculture

a constant score)

The manure use quantity Bouwman et al., 2013
and the annual

accumulated nitrogen rate

The annual fixed nitrogen Zhang et al., 2015
rate
Wastewater Total wastewater and Pollution Control 2022 1
Treatment treated wastewater volume, Department

wastewater treatment

system users' number

Population number Department of Provincial

Administration

Water Quality Number of surface water Pollution Control 2022 1
with various levels of water Department
quality
Water Stress Level of Water Stress Office of the National 2019 1
Performance Water Resources

A summary of the latest evaluation results from the Environmental Performance
Index jointly developed by Yale and Columbia Universities, EPI Yale & Columbia 2022, the
Environmental Performance Index utilizing data from Thai agencies (EPI+) for 2022, and the
provisional Environmental Performance Index in the context of Thailand (EPI Thailand) is

detailed in Table 3.
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Table 3  EPI Yale & Columbia, EPI+, and (Draft) EPI Thailand 2022 score
Score
EPI Yale & Columbia/ EPI + e (Draft) EPI Thailand Score
EPI +
Columbia
Overall 38.1 49.6 Overall 78.0

Environmental Health

Environmental Health

Climate Change

Rivers

Climate Change

Air Quality 344 35.6 Air Quality 52.4
PM, 5 Exposure 333 333 PM, 5 Exposure 32.1
Household Solid Fuels 39.9 39.9 Household Solid Fuels 64.2
Ozone Exposure 424 424 Ozone Exposure 844 @
NO, Exposure 152 @ | 257 NO, Exposure 853 @
SO, Exposure 171 @ | 693 SO, Exposure 982 @
CO Exposure 175 @ 3.7 @ |CO Exposure 976 @
VOC Exposure 11.0 ® | 11.0 @ |VOC Exposure 794 @
Sanitation and Drinking Water 55.9 69.5 Sanitation and Drinking Water 69.8
Unsafe Sanitation 758 ® | 839 @ |Hygienic Sanitation 9%.5 @
Unsafe Drinking Water 427 59.8 Clean and Safe Drinking Water 52.0
Heavy Metals 80.7 80.7 Heavy Metals 95.4
Lead Exposure 80.7 ® | 80.7 ® |Lead Poisoning Rate 954 @
Waste Management 28.5 48.6 Waste Management 62.6
Controlled Solid Waste 35.4 72.4 Controlled Solid Waste 724
Recycling Rates 40.0 36.3 Recycle Ratio 36.3
Ocean Plastic Pollution 31 @ 13.2 @ |Floating Marine Debris from Major | 69.4

Climate Change Mitigation 36.0 32.9 Climate Change Mitigation 89.5
CO, Growth Rate 41.6 40.2 CO, Growth Rate 953 @
CH, Growth Rate 71.5 50.4 CH,4 Growth Rate 769 @
N,O Growth Rate 776 ® | 56.0 N,O Growth Rate 82.1 @
F-Gas Growth Rate 100 ® | 343 F-Gas Growth Rate 95.7 @
Black Carbon Growth Rate 54.8 89.8 @ |Black Carbon Growth Rate 952 @
CO, from Land Cover 30.2 90.0 ® |CO, from Land Cover 100 @
GHG per Capita 42.0 a4.1 GHG per Capita 91.8 @
GHG Intensity Trend 60.0 52.2 GHG Intensity Trend 46.0
Projected GHG Emissions in 2050 95 @ 88 @
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Score
EPI Yale & Columbia/ EPI + TR (Draft) EPI Thailand Score
Columbia EPI +
Ecosystem Vitality 37.3 63.5 Ecosystem Vitality 75.2
Biodiversity and Habitat 51.4 70.4 Biodiversity and Habitat 62.8
Terrestrial Biome Protection 757 @ | 100 ® |Terrestrial Biome Protection 85.9 @
(national) (national)
Terrestrial Biome Protection 46.6 © 100 @ | Terrestrial Biome Protection 100 @
(global) (global)
Marine Protected Areas 446 © | 522 Proportion of Marine Conserved 174 @
Areas to the Area of Thai Waters
Protected Areas 268 © | 268 ©
Representativeness Index
Species Protection Index 71.8 71.8
Species Habitat Index 70.1 70.1
Biodiversity Habitat Index 31.8 © | 318 ©
Proportion of Terrestrial 70.7
Protected Areas to Country Area
Population of Endangered 442 ©
Species
Number of Protected Areas being 38 @
Evaluated for Management
Effectiveness
Ecosystem Services 15.3 87.0 Ecosystem Services 94.9
Tree Cover Loss 98 @ 99.4 ® |Tree Cover Loss 993 @
Wetland Loss 225 @ 100 ® |Wetland Loss 100 @
Grassland Loss 412 © 0@
Mangrove Forest Loss 100 @
Integrity of Seagrass 66.7
Integrity of Coral Reef 57.0
Fisheries 12.9 43.0 Fisheries 94.2
Fish Stock Status 119 @ | 100 ® |Fish Stock Status 100 @
Regional Marine Trophic Index 153 @ 153 @
Fish Caught by Trawling and 109 @ 54 @
Dredging

Abundance of Demersal Fauna
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Score
EPI Yale & Columbia/ EPI + e (Draft) EPI Thailand Score
Columbia EPI+
Acid Rain 79.8 80.0 Acid Rain 80.3
SO, Growth Rate 100 @ 100 ® |SO, Growth Rate 60.6
NOy Growth Rate 59.5 60.1 NOy Growth Rate 100 @
Agriculture 33.0 39.9 Agriculture 72.8
Sustainable Nitrogen 33.1 47.0 Sustainable Nitrogen 72.8
Management Index Management Index
Sustainable Pesticide Use 329 329
Water Resources 1.8 2.6 Water Resources 60.9
Wastewater Treatment 18 @ 2.6 @ |Wastewater Treatment 26 @
Water Quality 929 @
Water Stress Performance 874 @

Note:
® Red, Performance according to the evaluation framework at a low level (Score 0 - 25.0)
Performance according to the evaluation framework at a moderate level (Score 25.1 - 50.0)
Performance according to the evaluation framework at a good level (Score 50.1 - 75.0)

@ Green, Performance according to the evaluation framework at a very good level (score value 75.1 - 100)

The differences between the EPI Yale & Columbia and EPI+ scores stem from
variations in data sources and different years of data used in the calculations. Specifically, in
the case of climate change indicators, Yale University and Columbia University evaluated data
with models to adjust and convert gas emissions from national greenhouse gas inventory
reports submitted by countries to the UNFCCC. This compiled data was then processed by
the Potsdam Institute for Climate Impact Research, ensuring uniformity in the evaluation
method. Contrarily, EPI+ relies on Thailand's emission data obtained directly from activity
records. Additionally, certain indicators lack official national data reports, necessitating the

creation of compensatory measures (Proxy) to address these data gaps.

The (draft) EPI Thailand will adopt operational efficiency criteria (Best - Worst) in
alignment with the country's policies and plans. This contrasts with EPI+, which follows Best -
Worst values in accordance with Yale & Columbia. Furthermore, the (draft) EPI Thailand
modifies indicators or adjusts the calculation basis to suit Thailand's context, therefore causing

the score values to be different.
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Problems and challenges of Thailand's Environmental Performance

Index

During the study of Thailand’s Environmental Performance Index, several challenges
and issues emerged in reporting the environmental performance index scores. These can be

summarized as follows:

- Integrity and continuity of data, data collection across various agencies primarily
served specific agency objectives, often resulting in incomplete datasets that might not fully
represent the entire country. Moreover, the periodicity of data collection by these agencies
varied due to limitations in budget and manpower dedicated to storing, collecting, and
disseminating information. As a result, the data submitted may be incomplete and out of date
from year to year. For instance, some challenges included incomplete air quality data at
specific stations, consistent data collection on disease rates from lead poisoning, complete
data of fluorinated gas emission rates, wetland data, the area and integrity of mangrove forests
where up-to-date data cannot be submitted every year, and sporadic data on solid waste

composition from landfill sources available only for specific years, among other challenges.

- Frequency and time period of reporting results, certain agencies faced constraints
in annual data collection due to budgetary and manpower limitations or data collection plans
extending beyond the specified time for data submission. Consequently, the received

information might not always represent the most current dataset available.

- Inconsistencies between the data utilized by Yale and Columbia Universities and
the available data in Thailand, Thailand has initiated the evaluation of DALYs, but the disease
burden datasets and inputs being used do not align with those of EPI Yale. Specifically, in
measuring exposure to volatile organic compounds, Yale and Columbia universities considered
total concentrations of four compounds—ethane, propane, formaldehyde, and isoprene—
whereas Thailand's measurement data for volatile organic compounds comprises different
types than those outlined in EPI 2022. Thailand's dataset includes acetaldehyde, acrolein,
acrylonitrile, benzene, benzyl chloride, 1,3-Butadiene, bromomethane, carbon tetrachloride,
and chloroform. Furthermore, Thailand's available data is restricted to pollution control areas.
For recycled waste data, Yale and Columbia Universities consider four types of waste: plastic,

glass, metal, and paper. Thailand only has data on plastic waste, including data on plastic
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waste released into the ocean, which is limited to data on the amount of waste floating

through the mouths of major rivers.

- The agency's operational readiness, evaluating the efficiency of protected areas in
Thailand is in its initial stages of implementation. Responsible agencies lack sufficient
knowledge and understanding of tools and methodologies required for assessing the efficiency
of protected areas. In term of indicators of cultural environment, it is recommended that it
should be included in EPI Thailand. However, responsible agencies are not yet equipped to
monitor and evaluate issues related to protecting the cultural environment and efficiency in
managing the cultural environment. Therefore, it is advisable not to include these as indicators
at this stage. However, there is a need to develop indicators that encompass the cultural
environment in the future. This may involve considering factors such as capacity to support
change, service capability, and the ability to effectively manage the cultural environment.

- Dissemination and delivery of information in Thailand to international organizations or
international databases, the data utilized by Yale and Columbia Universities largely originates
from information released to international organizations or international databases. However,
certain data from Thailand available in international databases remains outdated and has not

been updated.
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Policy recommendations

1. The Office of Natural Resources and Environmental Policy and Planning should
spearhead the establishment of a comprehensive system for collecting, processing, and
disseminating data for Thailand's environmental performance index across all agencies. This
effort should involve coordination with the National Statistical Office of Thailand to ensure
data formatting aligns with international standards. This also includes implementing guidelines
for data integration to facilitate the exchange of information with foreign agencies or

international organizations.

2. The Office of Natural Resources and Environmental Policy and Planning should
present areas that remain problematic and challenging in the preparation of Thailand's
Environmental Performance Index during the Thailand Environmental Performance Index
Management Subcommittee meeting. This is to find mutual agreement on which agency
should be responsible and to have guidelines for action to solve problems in terms of
completeness and continuity of data, frequency and period of reporting results,
inconsistencies in the details of data used by Yale and Columbia Universities and data

available in Thailand and the operational readiness of each agency.

3. The integration of Key Performance Indicators (KPIs), budgets, and resources across
agencies, the Environmental Performance Index in Thailand involves numerous agencies
contributing data. Enhancing integration of indicators (KPIs), budgets, and resources among
these agencies will significantly support Thailand's environmental performance index in a
concrete way.

4. The government sectors/ local government organizations/ academics/ mass media
should collaborate to disseminate accurate, easily understandable, and useful information.
Diversifying communication channels will facilitate easy access to this information across all
sectors and can use such information in making decisions or participation across various

processes to solve environmental problems.

5. Establishing a network for engagement in environmental operations, monitoring, and
reporting environmental situations, the government sector has the role as policy maker,
regulator, and facilitator. The private sector plays a role as an operator and benefit distributor,
while the community sector acts as stewards of resources. The education sector contributes by
generating knowledge, fostering public understanding (Capacity Building), and aiding in
monitoring and reporting on environmental situations (Contributor), accelerating awareness

creation and instilling awareness of sustainable use (Sustainable Concept).



