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OUTLOOK ON THAILAND'’s

PLASTICS INDUSTRY

AND MARKET SITUATION




Global Plastics Resin Production
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Source: European plastics / forecasted by PITH
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Value creation of the entire supply chain of Thailand’s plastic resin in 202 |

\L IMPORT
PLASTICS PRODUCT

IMPORT RESIN e 3oZ,02T Vg (+45.6%)

CT) ® 171,965 MB (+42.2%) /ﬁ\ Qo /ﬁ\

® 2,046 KTA (+8.4%)

e R DoMESTIC RESIN CONVERT TO DoOMESTIC PLASTICS
XPORT RESIN CONSUMPTION PLASTICS PRODUCT PRODUCT
[ ) (o)

354,645 MB (+43.5%) ® 315,006 MB (+37.4%) ® 884,300 MB (+4.4%) CONSUMPTION

® 5,625 KTA (+5.04%)

:Qo ® 5,969.3 KTA (+5.0%) * 5069.3 KTA (+5.0%) ® 990,006 MB (+10.2%)

DoOMESTIC RESIN
PRODUCTION

® 481,804 MB (+35.5%) (T)
® 9548 KTA (+4.2%)

EXPORT
PLASTICS PRODUCT

® 256,315 MB (+29.9%)

THAILAND VALUES
PLASTICS INDUSTRY

— * 1,238,945 MB
® 7.67% of Thailand GDP

Source: Thai Customs, gathering by PIC, PITH
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Consumption Volume (KTA)

PLASTIC RESIN CONSUMPTION & CONVERSION

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

VALUE IN THAILAND 2014-2026F

Estimated
Conversion Value
2014- 2021

+3.75% ancr v

Conversion Value -
2014-2021 pr -

Consumption Vol.
2021-2026f

+3.02%AAGR

-
-
-
-
-
-

Consumption Vol.
2014- 2021 B

-=~ +3.90%AAGR

2014 2015 2016 2017 2018 2019

2020 2021

2022e

2026f

1,200,000
1,000,000
=)
800,000 T
=
Q
600,000
000 g
C
0
Z
400,000 9
c
(0]
O
200,000
0

Source: Plastics Intelligent Center, Plastics Institute of Thailand
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Values of Thailand Plastics Resin Conversion Value: 202 |

OTHERS ’7 PACKAGING
® 17,850.9 MB (2.0%) +15.1% YoY = ® 216,241.2 MB (24.4%) +4.9% YoY
* 2,376.5 KTA (39.8%) +3.3% YoY

* 88.4 KTA (1.5%) +2.1% YoY 900

E&E APPLIANCES
® 207,689 MB (23.4%) +1.6% YoY

® 915.7 KTA (15.3%) -1.5% YoY

® 176.6 KTA (3.0%) +8.1% YoY N p .
o0 n
FILAMENT (NoN-TEXTILE) ,"I \‘\‘
' , CONSTRUCTION
® 108,385.2 MB (12.2%) +16.7% YoY

AGRICULTURE
® 18,167.3 MB (2.0%) +9.7% YoY

e / \
* 22,363.5 MB (2.5%) +22.8% YoY — \\
* 385.4 KTA (6.5%) +18.5% YoY 1 ! \
i CONVERT TO i ® 948.0 KTA (15.9%) +8.7% YoY
RECREATION & LEISURE \ PLASTICS PRODUCT i
* 20,647.4 MB (3.3%) +9.1% YoY — y i AUTO-PART
* 134.3 KTA (2.2%) +0.5% YoY \ VALUES: 886,020.5 MB +6.8% YoY  / * 90,241.3 MB (10.2%) +13.0% YoY
VOLUME : 5,969.3 KTA +3.4% YoY ® 367.3 KTA (6.2%) +17.3% YoY
HOUSEWARES
SAFETY & SECURITY
® 31,336.0 MB (3.5%) +21.4% YoY
~~~~~~~~~~~~~~~~ * 55,780.8 MB (6.3%) +5.1% YoY
"""" ® 154.4 KTA (2.0%) -1.5% YoY

® 197.8 KTA (3.3%) +5.3% YoY
MEDICAL DEVICES

FOOTWEARS \/
L e maam m ﬁ- - ® 48,898.5 MB (5.5%) -2.7% YoY
uu , . O%) -2.7% Yo
® 115.4 KTA (1.9%) +5.1% YoY

® 109.6 KTA (1.8%) +1.8% YoY

Remark: Data processing and analysis method modified on August 2022 / Source: Petroleum Institute of Thailand, data modified by PIC, PITH
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Plastics consumption
increased continuously
without the efficient
management system make a
significant contribution to the

increase in G

Gs emissions

and Environmental problem...

~ - 2 - M
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FIGURE 1
Emissions from the Plastic Lifecycle “

Annual Emissions from the 615 Massive and rapid
Plastic Lifecycle Tl expansion in GHG

from petrochemical

and plastics
production

The EU aims to reach

295

) Coal
“wPlants

189

Coal
RPlants

2.80

Gt CO.e

v

1.34.

Gt COze *

of Net Zero emissions

Source: CIEL g ‘ . goal by 205 O*

Note: Compared to 500 megawatt coal-fired
power plants operating at full capacity. 2019 *Zero Waste Europe

Source: zerowasteeurope eu/2019/05/plastic-is-a-part-of-the-global-climate-crisis-hiding-in-plain-sight/

[ 7 anduwanadn pTies
Plastics Institute of Thailand | B W CenTer



Plastic’s Life Cycle Greenhouse Gas Emissions

Looking at the entire life cycle of fossil fuel-based plastics today,
nearly two-thirds of its greenhouse gas emissions are produced in
the early stages, from fossil fuel extraction through the production
of resin, research shows. Converting resin to pipes, bottles, bags and
other products generates just under a third of its emissions.The
remainder comes from the disposal phase.

LIFE CYCLE EMISSIONS OF FOSSIL FUEL-BASED PLASTICS
In metric tons of CO; equivalent, 2015

Early stages: fossil
fuel extraction to
resin production
1,085 MtCO5e

Plastic disposal —
161 MtCO5e

9%

Global life cycle
30% emissions

1,781 MtCO5e

Resin converted
to plastic products
535 MtCO5e

SOURCE:Jiajia Zheng and Sangwon Suh, 2019 PAUL HORN / InsideClimate News
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THEPLASTIC
WASTE!SITUATION

N THAILAND

THAILAND IN 2021

TONS OF SOLID WASTE.

THAILAND HAS A POPULATION
OF 66.17 MILLION PEOPLE.

E ‘

2021, THAILAND
GENERATED PLASTIC WASTE

276 MoK,

(IT’S 11.05% OF SOLID WASTE)

< o8

Source: 1 The Pollution Control Department, 2021
2 PIU, PITH, 2021

Generated Plastics Waste

2.76 Million Tons

(11.5% of Solid Waste)

Plastics Waste to Recycling
Process

GO 507,903 Tons

(18.39% of Plastics Waste)

Plastics VWaste to Landfill

2.2 5 Million Tons

(81.6% of Plastics Waste)

f\ anjuwanadn
Plastics Institute of Thailand




HOW TO DRIVE

PLASTICS INDUSTRY

WITHOUT KILLING THE EARTH




() SUSTAINABLE @™ %
%/ DEVELOPMENT \7%.¥ ALS

NO GOODHEALTH QUALITY GENDER CLEANWATER
POVERTY ANDWELL BEING EDUCATION EQUALITY AND SANITATION

DECENTWORKAND

‘I n REDUCED
ECONOMIC GROWTH INEQUALITIES

12 Cowswenon

AND PRODUCTION

1 6 PEACE, JUSTICE PARTNERSHIPS
AND STRONG FORTHEGOALS
INSTITUTIONS

z@

The 2030 Agenda for Sustainable Development, adopted by United Nations Member
States in 2015, provides a shared set of |7 Sustainable Development Goals

‘I CLIMATE
ACTION

SUSTAINABLE
DEVELOPMENT

LALS
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W,y

.

Plastics Industry Adaptation for...

(3) SUSTAINABLE (S o A | ©
%/ DEVELOPMENT \J ¥
Innovation & oL e vaSiAT

Product
Development

‘I CLIMATE

Improve ACTION
Environmental
Quality
12 RESPONSIBLE
CONSUMPTION
Circular ANDPRODUCTION
Economy
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Thailand is committed to reducing its
GHGs emissions by 20% compared to
the business-as-usual by 2030, with
further reductions up to 40% possible

if the financial technological support
are and provided

Thailand aims to reach

carbon neutrality by
2050 and achieve

NetZero in 2065

Source: Bangkokpost

PLASTICS
| NTELLIGENT
CENTER
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COP27 was held from
6-20 November 2022
in Sharm El-Sheikh, Egypt,
concluded with a historic
decision to establish and

operationalize a loss and
damage fund.

Source: United Nation

United Nations | /
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Control & Check up the
processing and product
development to reduce

Carbon-GHGs Emission

Climate
change

Ny, —_
— PLASTICS
anduwanadn P | el
- Plastics Institute of Thailand CENTER



Apply Technology to
improve the Manufacturing
Efficiency, Data Analysis,
Business Management




Apply the Life
Cycle and CFP
Assessment in

Product
Development

RAW MATERIALS

Engaging with our suppliers
to reduce carbon emissions.

RECYCLING

through recycling by avoiding
incineration and raw materials
extraction.

©

Reducing our carbon emissions

MANUFACTURING
Using less energy, improving
our energy efficiency and giving

priority to renewable and non
fossile energy.

N
_O\_

<0

Y%
@O Tarkett

- 90 o
=i
LOGISTICS ++

Using cleaner fuels, optimising { @
routes and loading. 0
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BCG .,

naa..Is

BCG Economy

(Bio-Circular-Green Economy) ) “ |

Aoluoatasugiio 3 sUuuu udoilu ;\/( /; .
. L i
GREEN |

ECONOMY

(asugiiodided)

[ogyjolduluni 4 aaamnssin Jmung (S-curves ) lcun

BIO ECONOMY
(msuaﬁaz’iamw)

............

CIRCULAR
* ECONOMY

(wsugfionyuidou)

Prime Minister emphasized the
importance of promoting the Bio-
Circular-Green Economy
(BCG model) as the Government's
key policy in 2021(2564) to lead the
country out of the middle-income trap

and create sufficient income for

people, especially for those in the
agricultural sector.
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SPRiING

msanduviumnasy

. s19BpAtUBUNSSUNISTULAADUMSWCULNLASYZAD BCG Model sou 11 Atu:
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4~ ECONOMY DRIVE FOR N/ i)
E}@ THAILAND SUSTAINABILITY = SPONSOREDBY: \§glgy) “N

Source: www.bcg.in.th/executive-committee-subcommittee/
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'\

Thalland’s Roadmap 2027 |00% of Plastics

onfPlastic Waste Management 2018 - 2030 Jir " Waste to Circular Economy

----------------------------------------

[N

NG \
l 1
e \@ i 100% of target plastic wastes i 2022 Sto usin
~\@ to Circular Economy / /. ! P g
@ : | E i Plastics bag <36 micron
Target SDGs J e Sj
ey ot y ingle-use plastics glass <100
"Rl 0 D namg SRS oy e 8 P g
witgh envir:nmental ?riendl); :::du;g il o \\| ___________ -> micron
i ¢ Foam food container ®
4 N\ - .
Stop using in 2019 ) Plastics straw

- Cap seal

L s Stop using in 2022

- Plastic bag < 36 micron
~ Foam food container

f
:
|
e’

2019: Stop using
mnllEY * Cap seal

o

TR -~ mmmm e >
\ | * Oxo
[
* Microbead
| Problem!
T =i ¢=_ &= Problemsef __ _____________ , * Plastics waste was 12% of Total
generation M/ P':aTs;'a‘ l‘;":;te i waste gen. (or approx. 2 MT)
1 1 - .
b 3 * 1.5 MT was disposed by Landfill /
R Only 0.5 MT was utilized.
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Emphasize to make the
best utilization from the
limited resource, following
the Circular Economy
concept




CIRCULAR
E C o N o M Y RENEWABLES FLOW MANAGEMENT RENEWABLES

FINITE MATERIALS

STOCK MANAGEMENT

CONCEPT

o

PARTS MAIIUFACTURER

Vo

PRODUCT M/ NUFACTURER

Vo

SERVICE PROVIDER

NG/COLLECTION'

BIOCHEMICAL
FEEDSTOCK

REGENERATION BIOSPHERE RECYCLE

CASCADES

ANAEROBIC
DIGESTION

COLLECTION COLLECTION

EXTRACTION OF
BIOCHEMICAL
FEEDSTOCK?

1 Hunting and fishing N R %)
2 Can take both post-harvest and post-consumer waste as an input e

SOURCE v v

Ellen MacArthur Foundation & )
Circular economy systems diagram (February 2019) MINIMISE { YSTEMATIC
www.ellenmacarthurfoundation.org LEAKAGE A ID NEGATIVE ELLEN MACARTHUR

Drawing based on Braungart & McDonough, EXTERI IALITIES FOUNDATION
Cradle to Cradle (C2C) § 1
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2 o 2 APR Recycling Demand Champions Year End Report

Consistent, reliable demand is critical for recycling to be mature, vibrant, and sustainable.

-

/DS Ao, Berry

Recycling DENNISON

Blusion laundry ,’hamplon &}B N GJ

CHARTER
NEXT GENERATION

o
P TEAL intertape
@ﬂ‘ck-@&;!( c|LNEaA’\N T%:H polymer

group

%
CP COLGATE-PALMOLIVE COMPANY & General

Mills

ISOFlex : Kwﬂg
g LI P,
PACKAGING ( NOVO@

pactivE@
evergreen @

~“PEPSICO

L ./
| e o {8
WERL oW B E

firie

=evolution ScoresMiradeGro II'%&U
Yisican Y silsan

#¥VIVA WV W

WASTE MANAGENENT

WESTFALL

UPMRAFLATAC %

~

o

Congratulations to the 2021 Champions!

These companies increased demand for

post-consumer recycled content (PCR) by 7 ’

138.7 10 [N

PET « HDPE « PP « PE
LDPE/LLDPE « OTHER AL/
»

The APR Recycling Demand Champions
Program supports a circular economy
& strengthens demand for recyclable plastics.

@)

The Association of
Plastic Recyclers

Learn more at PlasticsRecycling.org

Source: The Association of Plastic Recyclers from https://plasticsrecycling.org
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Thailand’s Plastics Recycle Industry Overview 202 |

o e = === TS

Supporter 15% .-

-

-

Fe---p

)

.

1
]
1
1
1
1
1
1
1
! Convertor
1
1
1
1
1
1
1
1

Plastics Recycler | T I | 21% :
‘ 1

""""""""""""""""" ota Plastics ' ]
Convertor :

\- 3 262 65% | . 2:255 ]
y &= UL = EEN ] Companies i

Companies ! :

Plastics Resin ! :
Manufacturer : i

5% N ] !

______________________________________________

Source: Plastics Intelligence Unit, Analyzing by PIC, PITH
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W ee
WY o ABUALAY oo 3 1ALV ou IOUIBU dod

A”OW tO use PCR 'n UenN1ANIENINEE1TUEY

QUUN @and) N.A. bdoe

OOd Contact ‘ 2anAANNIUNTEITTURIMIT WA bdbl
1599 AMVUARMMIVIBUIATFIUYBINTULUTTIIVINIAINNANARAN
[ ] o e o " v = ° =
k n Tne7ildun13aumsUTUUTIUTENIANSENTNAITITUGVINRIBETINNUAAUNINVTE
ac ag' g WINITIUTDINTULUTTPIINIINNANERN

21fuuIIRNANLIULIN @ 233ANTR waranes) b (D) WAINSEITURERE NS

(ﬁnal PrOdUCt must PGSS the WA, odklo SgUATIININTENTHAS SMgUaRnUsynAl] dsaluil

9 o WMuNdnUszn1ANTENINEs Ngy AUV bxd) WA, beed 1399

m’gratlon teSt GCCOI‘dIng the AMUAAMAMYF BLIATEIUTBINTULUTITIIIINNANEAN avull mo SUAN WA, beed

99 W luusznieil

limitation under regulation)

“arrurUsIy” vneawdn dagiildussgemns lidwhemsld vievie wie
MEdsla 9 uarlinuneanusuiwmieynnie

“ MYULUTTIINIANAERAN” MBI m‘rjuz‘ussqﬁﬁw?}umnwmaaﬂu‘%qwé
(virgin plastic) gslainimunisldin sudmarafinuusldlug (recycled plastic)

“pryuzussyiianwarainuuslding” wuneaudn avurusIRTivhtuan
Scan here to wanadnuusldlvy (recycled plastic) Fafinszurunisuuslylin ol

download full
MOPH notification

(@ nsuwUslylmivuudgundl (primary recycling: pre-consumer scrap) Mg
nmsuUsguBudunanafinuiaimenanain (scrap) Melulsaau Jandeannssuiunisuin
MYULUIIRRMIT W myuisundunndalni legdudiunaradnuisiAaenanadin

sanansshirglddudaomsuineu
(o) HWSLLUﬂ‘ﬂﬂmLUUVMUQu (secondary recycling: physical reprocessing:

mechanical recycling) ManEia NSULUTFUMBULNAEFNTIHILNITUTITMNTUAINILTTNN
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FINITE MATERIALS

y
RENEWABLES {
RENEWABLES FLOW MANAGEMENT \

o

PARTS MANUFACTURER

R,

PRODUCT MA NUFACTURER

Vo

SERVICE |'ROVIDER

STOCK MANAGEMENT

NG/COLLECTION'

BIOCHEMICAL
FEEDSTOCK

REGENERATION BIOSPHERE

CASCADES

ANAEROBIC
DIGESTION

COLLECTION COLLECTION

EXTRACTION OF
BIOCHEMICAL
FEEDSTOCK?

1 Hunting and fishing
2 Can take both post-harvest and post-consumer waste as an input

SOURCE v v

Ellen MacArthur Foundation b .
Circular economy systems diagram (February 2019) MINIMISE S /STEMATIC
www.ellenmacarthurfoundation.org LEAKAGE A} D NEGATIVE ELLEN MACARTHUR

Drawing based on Braungart & McDonough, EXTERNALITIES FOUNDATION
Cradle to Cradle (C2C) § 1
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CIRCULAR

ECONOMY
CONCEPT
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THAILAND’s

Feedstock

Cassava
sugarcane

Number of
company in
Thailand

Monosaccharide

Biomass

slucose

Vv

Glucose industry
|9 companies™

Sugar - starch

WV

Sugar industry
60 companies*

Starch industry
| 13 companies*

Source: * The National Innovation Agency (NIA) and ** survey by Plastics Intelligence Unit: PIU

SUPPLY CHIAN

Monomer

Biomonomer

Bio monomer

Industry
(lactic acid)

| companies™

Polymer

Biopolymer

Bio polymer
Industry
(expected)

4-5 companies

[ & apUuwanadn
Plastics Institute of Thailand

Plastics

Bioplastics

Bioplastic
Convertor
(lactic acid)

56 companies™**
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SIOPLASTICS RESIN PRODUCERS IN THAILAND

Nakhonsawan Biocomplex Phase-2

@ K B i“ @ NatureWorks

GGC KTIS Bioindustr rial

PLA Production

_ - 2
e ———

a ToTAL ‘

--------------------------------------------- PLA Production

Capacity 75,000 Tons/Years (since 2018)
(Capacity will be expanded to 145,000 Ton/y in 2023)

Capacity: approx. 75,000 Tons/Years

mp.opms:;,'é Thermoplastics Starch
TPS i
- T & under trademark of Tapioplast™™

THAI WAH
PUBLIC COMPANY LIMITED

TPS and TPS compound with PBAT,
PLA, PBS, PVOH
under trademark of ROSeCO'™

ptt PBS Production
‘ IMIC(C Capacity 20,000 Tons/Years
Biochem (since 2011)
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GLOBAL “PLA” EXPORT RANKING

Thailand (1.7%) < s to/N e )

—————————— Belgium (2.1%) - Others (2.8%

Others (5.5%) 22 S | ------Others (2.0%) gium (2.1%) Lo (2.8%)
Germany (12%) | Belgium (1.9%)------- L China (3.8%)

\ China (3.3%) ----. ‘
Italy (3.8%) '

N\

Thailand (20.4%)

42.94 KTA
Netherlands
USA (28.2%) *
(42.1%) USA
2007 & 7 208 2022" &%
(62.9%)
Netherlands
(30.5%)
Netherlands
(24.5%)

Export Total 27.68 KTA

Thailand is NO Ranking in Top-5
PLA Exporters in the world

Export Total 144.09 KTA

Thailand was the 5th Exporters 2ere e 21 OJj SIS
Source: IHS Markit Thailand was the 3 Exporters

Remark: data as of February 17" 2023
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THAILAND'’s CONVERTOR STATUS
2021 - Thailand’s Bioplastics Players

Supporting Manufacturer

Total Factory

Number of

:r (Mold Maker, Compounder, Trader, etc.) - Capacity Product Example
i Company (Tons/Year)
Packaging 54 768,149 Bag, Box, Cup, Tube
________ Bioplastics Convertors
5 Qemeriize (1579 Houseware 6 111,720 Box, Tray, Cutlery
Total Thai plastics Agriculture 2 1,720 Bag
Manufacturers Total Capacity 881,589 Tons/Year

3,262

Companies

ngu Jan. 10ada

AMAZON BIO CUP

&nsudostuidu imndo 100%

Other Plastic Convertors:

2,199 Companies (67.4%)

Source: Plastics Intelligence Unit
Remark: Data from plastics manufacturer survey as September 2021

(31 [ @ anUuwanadin Pl
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Usgnmadinanuiasugiagaamn sy

- Y Pl W a w '3 - _ -l
1599 vannTLaEISnsTusranTuswaradnidesaaralanialinnm

fae fwszsrvnquiineenaiuaiinludssunaduginsiidieniseniiuivging
@A o) WA, odod 11091 o WeniunBiuldamdiu o mne o ludnwue b winssua
fugns Turuisnuderafudiuiiiyana duiuiuldidudnuiesasBaurvessudneildse
WuArdoudn Susiwaradniigesaaisldnisdinmauussanieduivssniammuauar1§§u
nsfusemdadufiandninauiasugiagaainssy vai @miusiedreildsieludou
Tuil @ uNTIAN WA, beod BITUT me SUIAN WA, o

wedsglonilunissuiiunisfuseswdadusinarafniidasaatsldniedinn
amuanslunsesnguiing dresu dninauimsygisgramnssudeanudninauniuazisnislunis
fusemdndnsinanadnitosaansldmetanmly desteluil

40 o Tuusznimatuil
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Annual CO2 emissions Our World

° Carbon dioxide (CO,) emissions from the burning of fossi fuels for energy and cement production. Land use
I I l ceo chanage is not included

in Data

China, United States, India,
Russian Federation and
Japan are among the
world’s top 5 annual
CO, producers.

Thailand ranked 26t in
term of annual
CO, emission at 257.77-
mllllon-ton COZ eqL"VaIent Ot 100 million t 500 million t 2.5 billion 1 7.5 billion t
N il i ! 1 - i
Per )’ear (Mtcoze) o data 50 million t 250m:uont 1 billion t 5 billion t 10 billion t

or 0.71% of total
global emission (36.3 Gt).
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Rankings by country [edit]

Rank ~ ¢ | 2022121 ¢ | 201613141 & | 2013011 & | 2012(¢] & | 2011[7] ¢

185 hilippines 46.82% 26.70% 2752% | 27 98% | 24.32%

184 = |ndiz 42.31% ey

41.46% 10.24% 1054% | 10.74% | 11.69%

38.37%

Thailand’s was
ranked to be a

,?"A

2870%
2790% | 1917% | 19.81% 17.45%

:
very high chance
[}
f disast e
O I S as e rs Bl Somalia =
: — Yemen
C O u n t ry I n 2 O 2 2 = apua New Guinea 16.43% 1581% | 15.45%

11.15%

11.50%

21.36%

20.91% -
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@ 02391 5340-3 f Plastics Institute of Thailand

e 027123341 @ @thaiplastics

B4 info@thaiplastics.org

@ www.thaiplastics.org
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