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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The contents of this report
are based on the information at the time of preparing the report which may differ from current information
due to the changes in the situation, changes in laws, etc. In addition, the information and comments posted
include subjective judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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W RO EmVEIE L LT, S —r w2 T e I F X U O R E LR, B, A
NR—v gk, ¥4 0 BCG EEDFHEATRERBF N ET v 7 7 L— RT 5 mBRZETF b5,
Bl « S BB T, v v B h X, 77T ORI RO EZEAZFHSZ 1%, R
VAR Y 7F Lot s x— bR L OElER S O EPEIZ DI D S A A IRERC S A AL RERE D
RELHIHINTWD, " AT TF2AF v VB OAEIEHON DR Y LR Y 7F L7 o x—
~ (PBS) 72 & OmfMiflEfl i O AEFEIC D72 )N D 3o AIREHC AL AALFEEOKRE D RIATA TV D,
BCG DA F R NFX— NAF~T VT NA T I NOGERIBR TIL, A 4~ AR
PEM) 2 IR D X 9 72 e AT A S I 2 a9~ 5 7= 6D DR et OBA%E - SRR 5T\ 5,

A BEERRS (BOD & LTH, BEASASNAT 7 ) uP—pEEME OB mT, BB
HBAEED T, KR 8 FHDIEAFTHEROAREZRZIL L TWD, 2 E T, BOL IZEEYOEES

2 JETRO, [7'Z=y bEM, A4 - {8 - 7V —> (BCG) #RiF%EFINIZ)
https!//www.jetro.go.jp/biznews/2021/01/338924¢725245424. html (2022/11/6 7 7 & X)
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R BN D DOAERER & BRELITHE LWEIR O, B, Frge v REZRPHZE 2484 5 720
ORI EEHE 2 ik L T & 7o, BiflESREO &R E LT, BOI (T4 HLSOEFED LM & %
DIEZ A ERFEO BRI O RA ZFF I LTV 5,

QOFEEMICET HBUR

FEFEMICRE L Cld, RREREREEE ONRE) OAFERGIER (PCD) AHlE L7z [EREFRWER 2 — R
~ v 7| THFREFEYEHE~ AL —T T | \[ZHSE, BHLABEAL TN DS,

ERBEFEDEH~ A Z—F T 03, % 11k (20162021 4E) 285K T A4 8 AICH 2 ¥k (2022-2027 4F)
ﬁﬂiénko%1&%@(%Wﬁm1$)?m\iﬁ@@ﬁﬂ%@%%%ﬁ% ZRIT 5 BEEARRE S 1L
7o 5 2 IREHE] (2022-2027 ) TiX, 1 REHEIOFFITMZ, VA 7V FEEFEFY) /BRI HEIC
B9 2 BENBMENTWD, Y~vRAF =TT UNNZ, 7T AF v 7 BT RIEMICET 287 &,
BRI OBORKE S I ST\ b, dEMliE, PATRIZRT @Y,

7L, BAESHMGOR EixiEde b o0, M IER D A@@m RXORRE, BE - BROM - B2 o7z

12, BRAZR B EA THORWOREIRTH 5,

S (CH 1 2FEREVIBHEDBIR
i =
- (ﬁiﬁ’ﬁ*\%ﬁ;jzzg EREENEIEIZI-T5> . RABEREA (MNRE) OASHILS (PCD)
Yol hazardous waste (National Solid Waste ‘LJ:O REYEIBOHSE A BIERRTE
o management roadmap Management Master Plan « BIREHE (2022-2027) T UYL/ RE
* 2014) ' (2016-2021, 2022-2027)) F%E%/T%?%%@:Eﬁ?é@%&ﬁnﬂ
TSAFYITHER(CETS o 2027EFEXTIC. A1 DBETIAFVICHERIKS0%
O—Kk¥yJ" (Thailand’s FYIRT B EEE
Roadmap on Plastic Waste o BEUMETTSRFVIOHIR. BRIRAREEADBE SR
Management 2018-2030) ZEHEE
S —
Fy7
_ R . RBETSZAFVIDSE. BETSAFVICIIU. Y
MEmIEMTS2FYIE (2022) YAoNENRUIFL > FLIFL—b (PET) OfER
Z5FE]
: . BRETHSREREITERMIIZEIEL.
= WEEE (Weste Electrical and SO1BENSiA kAT

e | D e BABFUREDE () LT REAET

W OERCHIBILAREEEREOEAZEN

94D GHG BEEE(CHIIZEEMEIBEII- 0B
BE4%EARATERTE
REMBEDEUEAETEL T, 3ROHEHE, WLE 0
SIRZANKEER DB A, A—T>4> A SDEELRIINA

SUREEIREANRY-T5>
(Climate Change Master Plan (2015-2050))

SUR DEZRET
Za
ESS «  [EZR 20F8EE 2017-2036 123 T. RAER

iS4 (MNRE) HlE

SE1LRETE (2017-2021) Tl EEMEE (K
EMNB30%DUTA )L, 75%DEEYHEFNIE
BE) ZEVRIZEFEEHIE

Environmental Quality Management Plan
and its sectoral action plans (2017-2021)

X 2 X A2 D FEREBIEDBOR
(Hi8) MNRE 72 &4 41 M TS S FRARIER

3 BRBEA. 4 PEBRPEEICET AMAMERK OBRPEOEEFE—E (¥ 1)1,
https://www.env.go.jp/recycle/circul/venous_industry/information/thailand.html (2022/11/7 7 7 & 2)
4 TEX A BAKRMERE, T2 A28 2BEBOR O & 4% OME ] (2021 4)
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R, YEEIRHIEET S, [T I9RF v 7 ZHEHRICET e — R~y 7] KO TR~ Z
F v 7] ATHOWT, TREICFEMZ BT 5,

[FF2F v 7 ZHEBETHAE— K<y (Thailand’ s Roadmap on Plastic Waste
Management 2018-2030) ]

2019 4= 7 A RENEIREREEE (INRE) AFBRGIEF (PCD) 1LV, I AF v I BEFEYEHr— R~y 7
MR E SN, m— R~y 713 LT 5 DOJFRIRE DV IAEN TV D, “DEERAR G IC X 2 Kt rae
BT TAF v VEHA~OBT LN I BV a a2l #lEA =X 5L LTEHFREZRS, 77 AT
v I BREEWERNEB S, AT — VRN E— T —F T I N—T7p bt BERA— b —v S
LTWb,

TIAF v 7 THEHICET o v — P~ v FIZB T D JFHI
- FATHAINT T —F
- 3RJFH] (VFa—R - Ja— - UH A7)
SR VAV S/ SRR A RSl N A NV R g
- YP—F2T— - xza/ -0
- BfEdH D HE L ARE

5 Pollution Control Department, Ministry of Natural Resource and Environment, “Thailands’s Roadmap on Plastic
Waste management 2018-2030"

6 Pollution Contol Department, Ministry of Natural Resource and Environment, “Thailands’ Roadmap on Plastic
Waste Managemeent and current initiatives on sigle-use plastic in food delivery and takeaway”
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TSAFYITHERICEITZO—RIYY

(Thailand’s Roadmap on Plastic Waste Management 2018-2030)

© 2027£FFFT(C A1 DBFETSZAFYICHDIRLEE50%ZHIH T BT, UTFOBEFzIRIE

fEVETTIAFYIRHEIRL . BRIR(CERE U R ER I 2L LNBEIRT

2019 FFT(C, FrvT>—)b. AFYDRRETSZFY), I4908 - XDERZELE

2022 FETIC, FOBRREEBR. SIRFYIAN—, 36 IOVLDEMENETIFAFYY
NI REFETSZAFYIDEROF 1L
TERTISAFVICHOIBAIINEEEBE10%T D5|E EIF. 20274E(C(F100%3ERL

DT FAFYIBEREN OFEEIRT DHIR

fEVETTSZFYIDHIR

EVETTSZFVIICR DB BROER
TIAFYVIRBIRIBDERE

PORYZ:)-4

TIRFYIT —HN—2DIEBEE
EDFRIETIAFVIBEERET BHOIHIBBRIEE

QHBEIOTATDEWMETISAFYIDEMHIR

P—-VHEBEDDDHE - EFRIEE
fEVETTSZFYIOHIROHOREFER ORI
SBEIZIORIIBTRFBLET 32D DARA., 3RF]. FIBORE
ERBAOT. FSRAFYIREEEIRCETIBREEIIT D

M 38 FIRFvs IHERIIETIe— vy FHE

Wo— Rvy FXENRE TR Wb 0D, 772 a7 T N0k & BRE B f A 3 7
SoH 5T, 2018 END 2022 FEMICBIT BT 7 a 7T TR, UFRISRTIEY . MR enb 7T
2F y 7 M HEOHTE B SN TWD, T &5 .2020 42 1 H # A /N2 Tld.Big CX° Lotus’ s
R ETENEF = — BT HRSIEE 75 45, 24,500 JEEHIC T, L SO BRI 2 28 1k L7=8,

7 Pollution Contol Department, Ministry of Natural Resource and Environment, “National Action Plan on Plastic

Waste Management in Thailand”

8 Bangkok Post, “Retailers set Jan 1 plastic ban”, https://www.bangkokpost.com/business/1808239/retailers-set-jan-

1-plastic-ban (2022/11/7 7 7 & %)

() Yo — R~y Ao x
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TSAFYICHBERICTI0-FRVIKBHEIPI223>T35> (I1—-X1, 2020-2022)
1. T5AFYP4MOPIMEHIM- FEIEL. -
BiF BRI EARI ST 2. 20225 FTILTSAFYI7RDS0%E TN
ME|ISA I5AT ok FEDIE T SSAT itk
Fu FIAFOH FTaAFneT  REERA TiRFeD ominieiegtd
{(IPA36-2N% 100 (1P 100-911 JaAF0T AN
FIZEINY B FZ M) R o
J3AT0T Ry e LT JTAF T s} L2450
% M- DU (MaNBEED) by )
(29)bds)

M4 FESRFv I CHERBICEATI e — Ry PBIFAT7 733y 750 (7 =—X1,2020-2022)
(HBh) T 7 a v 7T TS XA ER

5122022 £ 9 A, ZAIET 70 AT REEEIET A ERELY, 2026 FITE, TTAF v
27Ty T OWANETRIZEIETHZ L EARLTWBE,

[FRLEM TS XF v 7 ]

XA ORGHEIEHA (2005 4F) (X, BEHOFHAET T AT v IV RBOEREEEIES LTV, LaL,
2022 4F 6 A 18 HIT, FrB&MEfLT 7 A F v 7EBRITES N, VA7 SRRV =F Ly T 7
ZL—h (PET) DoAELNTZT T AT v 7 BAEIEOHERANTFISND KO 1Tk o72l,
2L, RV A I NVERF A=AV A 70T ANnBELNA84E PETIL, 77 AF v
I DVE YV % Sh BN IR E 72 13 EBR L2 2 L 23T 5720, BUFS U B A 7 Vil o 2k &
BRPEIZOWTERHIlT 2 Z & Lle > TS,

(3) 5%

FlRo@y | FTAF v 7 BEEMIZET HDERIIFEE T, o — R~y TRORT 7 v a v 7T U DRGE
DHENTWLONREIRTH S, 7277 L, BNEEICRET D &, AiECHH Lz DR 7 2T v
ik BNETFHND,

3. YF%PAFEIREIC B D T3 = o0 [E R B FE 1 1 05 #t
CEAUTER 1 RRGERY 7RIS D JEIR & T D AR A~ O SIER
- BIZERVE 1 — 5 ¢ BRET - KURAEENRIR

9 Bangkok Post, “Plastic ban to be done in phases”, https://www.bangkokpost.com/thailand/general/2394766/plastic-
ban-to-be-done-in-phases (2022/11/7 7 7 & Z)
10 Vietnam News Agency, “Thailand to ban plastic scrap imports by 2025”, https://en.vietnamplus.vn/thailand-to-
ban-plastic-scrap-imports-by-2025/238759.vnp (2022/11/7 7 7 &z Z)
11 JETRO, %A fREEE. BT T HRIOME - BRITAR D HT 2 6 E )
https://www.jetro.go.jp/biznews/2022/07/679653dea284c¢55b.html (2022/11/7 7 7 & A)
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542 Htr ok 5

v IR a s EREEE~ 28— T 2013-2023 EigE b0 Y =7 b SICEE L7, GHG
PEH EHNRIC BT 2 AR fiF o gk b

1
1

4. YL BEE 5 ODA HR2E K OMih B~ — D Se 7351 44t

(1) &A= 0DA F3¥

FAEO DA FH L LT, Mk, BEESWH . B L blo, BEMR YT T AF > 7 fE
FEHPBIZ AT 72 B AL, B S TOW R NWE#E Th 5%,

— 05, [ENLAFTEBRRS R AR IR LA (JST) | [ENLAFZEBRSS AN B AR R 20 BR R b
(AMED) . RSEATEOE NERES W i (J1cA)  MIEFEET 5 B%& EEICB T 2% T a7
2 [SATREPS| & LT, M7 7RI DWET 7 AT v 7 G Y RO ETER ) FHERIL
MKFERNTF 2TvrarREREICIDERSINTODEE, YEFREFELTIX, ¥ A ITHEILEE
BN L, WHET T AT v 7 ORERBEHFERE~OREELZRAE L, k) S niT o7
AF w7 THORERBERERET =X T L, RN~ A 70T T ATF v 7 OPEHE
TFHFTZHZEZHELTNS,

MIFTEF O IEE TH DI KT - IS JIERFERT - RRUBEBR I E & v & — 0 =
NET VT ERERLIZE A, UFFRFETORBRRIZESE, # A KOV ASEAN FE 72 8455
FRVET T AT 7 ~OFTFEN @MU~ D LRI T T 2T 7 DA% X0 Wb T 50T
X, LOBERBT-, Y REEDRa—TD 1oL LT, ETEREISNET T AF v 7 RNE
YA AT TAF 7 LR LD ETORBBENTENTND, ZOBURBHA L EZ20UR, WES
T ATy AN T T2, AR T 7 AT v 7 BIIRICR D i 5 o g & IRl S 2 2 & Ave]
REL 720 XV RIGHUROBUR-CREEICE) L7-pg i B fRE & 72 5, A% O B A BT,
K VMR IR T T AT 7 BIRBAR IS, YRS LM ERRIEA T2 5. UK
o BLER EABE LTV,

(2) it R T —DISATHEI 5T
fit R —TiE, FA YVEEREBIAEKR TR Y = —F CEHEFREHITICE 27T 2F v 7 B ms
RV BNFT NS, Zhbld, 77 AF v 7 GUREFEDEIL Y YA 7 VB oRe/im Ex E
PR L LTHEB ST D,

12 A, Txh 2 A EEFZERMGHE (2020 4F 2 A AT

18 STREPS, [HWF7 T KT DT 7 AT v 7 GYH R ORISR )

https://www.jst.go.jp/global/kadai/r0101 thailand.html (2022/11/7 7 7 & &)
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#£ 1 MR F—tr5EpH)

FERA4 Fhi 7w 77 24 (i) ESy/ Es| PA=E AN
R A [EER /1234 | ASEAN Municipal Solid Waste | # A, ARy | @  HU/NBEHTHICE TS
(GIZ) Management Enhancement T, TAA, N FEIEMEIY « VYA
(AMUSE) (2022-2025) * [N ARA VAT BDRES
Rethinking Plastics - A, AR | @ H-HWETITICBT
Circular Economy Solutions | 7. Xk DWET T AF v 73
to Marine Litter (2019- Ly VU HE— SHEECIE 2, 7T
2022) ' . 74U E AF w7 [EUL - U A
. WE. AR 7 VEET) DA L
A7 = —F EEEBH | Marine Plastics and Coastal | Z A, X b ® WETTAF v/ I
W /7 (Sida) Communities (MARPLASTICCs) | A&, 7=7., & IR 1) 7 [E 52 ik
(2017-2021) 16 Fre—7, § W77 varr7v
77U RE
® X ATIL, MMEHTZ
ATy 7B AT L
MG, Rah Ny r—v
FUHISGET  Cor i e
TIAF K L
Z F i

(H#) SHEY =75 A b2 HIER

14 GIZ, “Improving the urban environment in ASEAN countries through waste management”

https://www.giz.de/en/worldwide/114732.html (2022/11/7 7 7 & Z)

15 GIZ, “Rethinking Plastics: Circular Economy Solutions to Reduce Marine Litter”

https://www.giz.de/en/worldwide/94003.html (2022/11/7 7 7 & Z)

16 TUCN, “A summary of the Marine Plastics and Coastal Communities project outcomes 2017-2021”
19




$H2 BN W - S

1. BREANOME
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< FXNAEHH 2017411 H 15 H
CHENRE  EHEAN, A AGREFH L7 7 AF v 7 BHRFEEORGE - 5 L

(2) ¥R R RBHONLE ST

(77 DR L HERBRIEOUGE ] 2 REMEMICBT REKEZ EFRE L LI A~ AT FAF v 7
HAr OB & LA D TV | 2025 FIZEANILAT 10 J t, 77T HIKICIB W T 3#E 15 5t D
AFEMR AR O 2 BEE L LTW5D, 7Y 7 O PP« PE HHIZENTHOM 15 L b T 5,
BIERRE RS Ch 5 L RIRHC, REREN FHEE LTV D REKOIAFEN S S\ MHET 7 AT
v VMO —2SOBHFEMTHEH DX AIZHBNT, BERERIMNZREMT L Z Lk, Rt
WL T T AT v 7 B R BT 5 Z E N ARETH D,

HA X, M B OBLR TRl I Ch 5, BT, BEIET T AF v 7 OWERH & O A 1 2
RE, BFE LTS AT 7 7 aP—Obic A% T, M40 5 OFEDOMFUNAL Z L LT
W5, BHOSFREA~O BB ATRENE R OFIEIC R T 2 R EICEA TH A 2 8E LT,

NAARRT SAFyIENR ERRIENA AT SAF YRR
[542L37] [%AVY]
(RBEETORREHR)
o SERFKREED/AAYRTSZF YIRS o SFEMKEROENRIE) (A ANZTSRF VI
mE o BRICEERVER. KEA-N-BETRETHMH o BEARICTFETHMEMDBCLD, F4E89(C
PeRRe, AL TEBEN T REEINSHRE. CO2LKICTEES3 EEN BT SAFYIHRE

PP/PEERIRU IS 3T 5 F Y HHAE.

o IUI(HE o EABMAOTENEANZER
- SEMHABIT, BRI TETLBHBEAMLS 2N - SFMHARIT. EREICEIRTERLED
Bt CO2EHRETBED (Bl : T3 LY (B : 0% RHRE)
- £, 20—, BRMN-1BE) - EMRTETLBH. EDREONY MBEE
T%éﬁ O (B : EEFAILFRE)
w6 o USSR
- WABAT. TIRFYINDEENBTLILEL
BUED

- DO PCORBERBEREBRNTETLSE
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X 5 RAF<AVIUEABORE,
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REMFET, RELL (KT Bk, KEXR L) HORFICH I 2V RBEWRES % PP/PE & IR
SHEIEANA T~ AT T AT v VRHIEEZRIE L TnD, K& PP/PE IR LTIENA A~ AT T AF v 7
NRWZINA ., EREMEANA A~ AT T AF > 7HilE AEBOBEITEY | 5F LV ETHML., ff
FNIE TBREIRFB LK E RS> THRRAN LB L CWKMEE B LIS A~ AT T AF v 7 1) @
B - MTHMHHE L TN D,

REMFETIE, KT & OLRBFIEBRREC X 0 EDRIET T 2T 7 1HE O RSB BR R (TR L
TEY ., AR ED 100%EDEIEFEM CHDL A A~ AT TAF v 7 ZRBL, REKEFE 10%
DHEGIRMEA T V=23 7 4 LV AEOTBEENZHA L TWD, £o, MBEBDO ) UNUEFRALTE
0. BEOMEZ Y IR, AMRERRZE ISR T & 200 E ORMEIN OINE - JBHE - BUE - ik
CMBE DN NE—) ZBAFE L, BEORTFZHBET TH 5,

EDHITIE. ARk AEHREM T AEMEZAL TS DIE, ARICHLIBEREST TH 5, Mk
il kv oo nffdE4 2 a ha— VA TH D Z &%, MAIZ e W EiTh 5,

* ANy
REREDOEGIMENAA A~ AT T ZAF v 7 BIIROWIEL, JIS Bk (BIERIREE, BIIRMOY) K%
T2 LCRY . AHERBIR O & Bl L Th#E R,

EDRENAARRT FAFYIEIREI RAVY 1B A

® Grade : JA)VA-¥—MAFIOMAT (#30)

o EARYE :

RIEIEE ==tv] RIEE BIESE

KE wt% 50 BttE

LbE - 1.35+0.03 JIS K7112

MFR g/10min 2-4 JIS K7210 (190°C-10Kgf)
S C 1305 ERBRNDMEAZHERL AA—5—

XECEDEME(L, BAHCHIF BRI BEMETHDRIEET RV

B 6 ENfEETIAFy78E X4V 5] Exhik
(HH) $RRAEFEA T — Z1THD & A ERL

- filiks
BRRNEOENRIE T T AT v 7 BEE V- LU - 23483 iabs LRSS E 713 L2
29.5 H/#ccfitrlge T H B,

- ENAOIRGEERE (RFES - ks 55)

HEECTRETDEDRAA A~ AT TZAF v 7R 34U ) 1% kS T2 b 0D E 72K
FEREILRV, BEETIC, "MAYATIAFT v IBIR (94 ALV GEEDREASA <~ AT Z
2F v 7 RE) OIRFEFERICOVTEEHT D,

REMEFEIZT 2001 FEL VA A~ AT T 2AF v Vs GFEDRMED AL A~ AT T ZAF > 7 #ilE) O
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RUEEEZ RN L CE TR, 15 FRDOFERE L IERNREN, BFRRBEALTCND, 2017 EICET
NTHGERD INA A~ ALV UM 2L, LUK IIE0E, ATV — TA=T 47
v A, B R LA BEERRR S AZREL TE TV D,

2019 11X, FrBRFAETORE I I48, 20207 A 1 B2 DX B AREE 7 V—7 O EE R4
JEERRNT LU RIT 1, 575 TR/, FERATIICIE T 48 120 TR/ HFa G Lz, 2021 0B idsted Y
ML, BHFHER AL L UROBHABIA L TS, ZOMDNAL A~ 2T T AF v 7 BIGE A S
X, LFRIRTEY

# 2 BARERNCRBIFINANATRTITIRAF I8 1S4 RV ] BEAEYH

NAF< AT T AF v 7 #the | 22 - HiE4

AT AT A

IR LUK BB R AETH ., B AREE 7 L — 7 2 EEE R 5, BT 9 OMEef,
5%, v he, B —V—7 Z@EEH Ty —A Xy T
Y. THANT AT

bk YT T AL =M (B r—U) . FriB RSt CRNy r—)

HERTY— - A8 FAT7— Y —ER (VU xAH ~7U—), Afternoon Tea Living
(BFREM), KU TVER (AT = T4 —7)

TA=T A WikGwE (877>, "RT VAT A=7 1)

Bbbo =7 AEMABbL b)), RIERER (A V), A7 7my
7 (Tavr)

(K $EREFERAT — 2 2 DA HIER

TN COMRTEFEE L LT, FE (AEA)., X FLAICBWC, XA~ AT T AF v 7 8ETS
PERRL, 15 0t (5t HATZ 307 OREEZHIE LY, BEICEBL WA HE (AR
B) TA B ATHFIMZ T, SR T LOREERE (a340) &L ERESREL GRS TH
50

(2) #—7% v hifith

- BEfF O ENA TS

BREEORNEIX, AV =F 1> (HDPE, LDPE), AU Frb L ZOMALVT 4 UV RTTATF v
JEOAMBRT T ATF v I oI 2/ ERBEETHL, RV =FLy (PE), A7y
Ly (PP) I, FHMAEMBGH L TR LN T 7y b In 2B aMEMECH 5,

TITAF v I BMOWEIIILL . BARENTIEERT T AF v 7 JFAEHCH HPE&L OPPITAE M 451480
Tt HER SN TWS, 2, 77 AF v 7 EMEIOR45% 2 O TED . 7 4 VA « — FRORA
FOREIZZ Anbns ',

W FI52Fy JEEAARS, 1777 AF v 7 VA 7 OREEEE 2019)
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o TSAFYY
T BHEEE LR
(2018%)

HURAF L - " REEANE

7 K1 ENT T AT 7 JEREI R O GBI AR PE b =R
(i) AART T 2F v 7 TEEBEHPHEHEE (2018)

WM BIT DT T AT 7 JFMELOPEK OPPIL, HMEFH82, 460 HtLh EfEH SN TW\Wb, Z i
TTAF 7 JFMEOKISS % B O T D, 72, PEXUPP L BLERBOLRIIAARLFREL 2> TE
D, WIMIBWTHPEROPPIE, 7T AF v 7 OEFEE 78> TN B,

Industrial Bachi

Consumer & Institutionel hucn( .
tutional
’Bll LY 2015)

K 8 WNSTRF v EMERIRORIGHIAEREkSR
(Hi#h) FF2AE : Plastics Europe &R L U EEF . PESERIAPER : Our World in Data Y 51H (2018)

- i O @A)

2019 SEDESINET T 2 F » 7 OMROBHEHES L 1,174 Kmt TH o7z, HHROFTFEIL 461 Kmt
T, FRICHEE CAGR 9% DOEIGTHRE L TWD, HRAOFTFEIX 2023 42 550 Kmt (ZHIMNT 5 & T48
STV D

&4!Wm%@ SETRENTEN, BT =2 F = TOEGRIET T 2AF v 7 OBEARRLND,
PIT VNV—TWRNEET 0 7 =7~ A%, BT I AF v 7 2 —HE AL TWD, 72720, FH
2,000 FARDOHERIZITAS TH PEMEDNTND, AX— Ry 7 ZLF/ND 7 = THEANEATND
N, w7 RFNVRREOHEDT 7 —A N7 — RF=—TlE, BT 7 2F v 7 OFERITEA T
WRWOBRBIRTH D, LinL, 4tk ZAICHESE R 7 0 — SUVRENEGRIET T 2AF v 7
BEANTLARENEED EPHEEIND, & 2E, XA CRE T %2 £ IKEA, P&, Unilever 72 &
DOUEIEZEITBAE, VYA 7 AFEMOBAZHEL TV D

18 75 2F v VMBS, 1777 2F v 7 VA 7 VOREEm 2019)
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Production and Diffusion of Biodegradable Plastic Resin Using Surplus Rice

to Mitigate Marine Pollution in Thailand
Biomass Resin Minamiuonuma (Minamiuonuma city, (Niigata Pref.)))
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-Dealing with the increasing amount of plastic waste
Thailand's total plastic emissions are the fifth highest among

the top 20 countries in total emissions especially LDPE
emissions used in garbage bags.

- Dealing with plastic waste that flows out to the ocean
In Thailand, about 60% of the discarded plastic is not properly

rDevelopment Issues Concerned in Environment Sector\ (ProductslTechnoIogies of the Company

_treated and some of it is leaked to the ocean. ) \biodegradable inflation film containing 10% of waste rice.

- Biodegradable biomass plastic resin using wastes
We suggest the technology of manufacturing the biodegradable
biomass plastic resin by kneading PP / PE with edible
agricultural product residues such as wasted rice, and the
processing technology for garbage bags and packaging
containers. We have already realized the adjustment of

Survey Outline

» Survey Duration: June 2022~August 2023
» Country/Area: Bangkok and Rayong, Thailand
» Name of Counterpart:

Ministry of Natural Resources and Environment, Ministry of Digital Economy and

Society, Ministry of Agriculture and Cooperatives.
» Survey Overview:

We aim to commercialize the production and processing of biodegradable biomass
plastic resin made from wasted rice, and to contribute to solving the marine plastic

Shopping / garbage bags

The main target customers are retailers and food delivery
companies which are being forced to introduce environmentally
friendly plastics due to the active efforts of the Thai government.

- Sales of products manufactured by local companies

We outsource local companies the manufacturing and
processing biomass resin and sell the products in collaboration
with Mitsui Plastics. In addition, license agreement and

[Expected Impact in the Country

\_equipment sales are also implemented. _J \value-added final processed products by acquiring our technology.

\

- Improvement of eco-friendly plastic supply capacity

As our products made from agricultural product residues, it is
possible to improve the stable supply capacity of biodegradable
biomass plastics without being affected by the global
competition for raw materials.

- Improvement of Thai industrial competitiveness

Thailand, which is the main production area of biomass plastic
raw materials, can improve also the export ability of higher

As of February 2023



P EHK) (Summary Report)

Summary Report

Kingdom of Thailand

SDGs Business Model Formulation Survey with
the Private Sector for Production and Diffusion of
Biodegradable Plastic Resin Using Surplus Rice
to Mitigate Marine Pollution in Thailand

February 2023

Japan International Cooperation Agency

Biomass Resin Minamiuonuma Co., Ltd.

33



BACKGROUND
Continuous increase of plastic waste

In 2021, the World Bank reported that 2.88 million tons of plastic are disposed in Thailand, representing
a loss of 87% of the material value of plastic. As of 2016, per capita plastic disposal in Thailand was 1.8
times larger than that of Japan, the fifth highest among the top twenty countries in terms of total
emissions. At the same time, recycling rates in Thailand are low. While approximately 40% of the total
amount of plastic used is disposed properly, the remaining 60% are not collected as trash and some are
discharged into the ocean. The common material for plastic product in Thailand is LDPE, widely used for
garbage bags and packaging containers.

In 2019, the government of Thailand has established the Plastic Waste Management Roadmap 2018-
2030 to tackle this condition. The goal is to reduce and eliminate the use of plastic and replace it with
materials that have a lower environmental impact. Given this roadmap, there have been some efforts by
the private sector observed to reduce plastic waste since the beginning of 2020, e.g., distributing a
shopping bag at a store not for free but with charge. Once the pandemic has occurred, however, the
demand of food delivery services rose so rapidly, leading high usage of disposable plastic containers and
bags for hygiene reasons. As a result, the number of plastic wastes in Bangkok in April 2020 reached to

the point more than 1.6 times higher than in 2019.

Marine pollution caused by plastic wastes

Thailand ranks sixth in the world, in terms of the amount of plastic waste discharged as of 2010, with
150,000-410,000 tons of plastic discharged annually. Among ASEAN countries excluding Indonesia, it
accounts for 19% of the world's plastic waste, making ASEAN region a major source of marine pollution.
Plastic wastes are normally accumulated in drainage ditches which causes flooding too. It shows that

plastic wastes threaten not only marine life but also waterfront communities.

Urgent action needed against CO2 emissions

CO2 emissions in Thailand have been increasing rapidly since around 1990, and it tripled from that of
1990 by 2016. The government, therefore, set a goal to reduce emissions at business as usual by 20%
from the one at 2005 level by 2030. To accomplish this target, the government of Japan support the
government by suggesting “the Bangkok Metropolitan Administration Climate Change Master Plan
2013-2023 Implementation Capacity Enhancement Project" as an ODA project.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
In Thailand, rapid economic development and urbanization have led to an increase in the number of
wastes. Though waste management system is supposed to be established as the wastes increase, it has
not been implemented, causing marine pollution since plastic wastes are not collected properly and

so discharged into the ocean through rivers and other channels. Due to the plastic wasted
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accumulated into coastal areas and the sea induces damages as follows: 1. degradation of marine
environments/ecosystems; 2. obstacles for navigation of vessels; 3. destruction of coastal residential
environments; and 4. depression of tourism and fishing in a long run.

To tackle this circumstance, governmental regulation against plastic usage is inevitable as well as
industries in Thailand to support it. Currently, however, it is observed that limited number of
manufacturers of plastic products in Thailand are capable to producing environmentally friendly
material which could be substituted for conventional materials such as plastic. It is said that less than
10 companies have a capacity to mold bioplastic materials, and therefore it cannot satisfy domestic
demand fully.

To address current issues in Thailand, marine pollution caused by plastic wastes and low capacity to
produce environmentally friendly materials, this project aims to identify its business opportunity,
whether its technology to produce biodegradable biomass plastic resin could be applied to local resin
manufacturers in Thailand. At the same time, it clarifies any market demand for biodegradable
biomass plastic products. In a long term, the company will promote its products such as
shopping/garbage bags and take-out containers once it obtains governmental certification/quality

assurance for its products.

(2) Activities
Through the survey, the points below were identified:
- Issues related to plastic usage in Thailand
- Applicability of technology/products proposed by the company
- Expected business model in Thailand

- Possible collaboration with ODA

(3) Information of Product/ Technology to be Provided
Biomass Resin Minamiuonuma Co., Ltd. manufactures biodegradable biomass plastic resin made
from agricultural product residues such as rice and PP/PE, which is decomposed at the molecular
level by microorganisms and circulates back to the environment as carbon dioxide and water. In
Thailand, depending on availability of agricultural residue, the composition of the raw materials for
resin can be changed. Although rice is the priority as its raw materials considering the company’s
processing technology, other materials such as bagasse and cassava residue could be applied in the

long term since their availability is high and it has a potential to add more value.

(4) Target Area and Beneficiaries

Bangkok and Rayong Province, Thailand

(5) Duration
June 2022 — August 2023 (1 year and 3 months)
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(6) Survey Schedule
September 2022: Identification of Issues related to plastic usage in Thailand (field survey in
Thailand)
October 2022: Examination of applicability of technology/products proposed by the company
(field survey in Thailand)
November 2022: same as above
December 2022: Identification of expected business model in Thailand and possible
collaboration with ODA

3. ACHIEVEMENT OF THE SURVEY
Throughout the survey, the followings are identified:
®  [ssues related to plastic usage in Thailand
Currently there is no governmental regulation existing in Thailand to prohibit companies to use plastic

made from fossil fuel. However, the government set a roadmap to eliminate use of conventional plastic
and shift to bio-based ones, leading more companies to apply environmentally friendly plastic consumer
goods. It is expected that the social pressure from global markets will increase and consequently the
government of Thailand will encourage more application of reusable/recyclable/biodegradable materials

with lower environmental damage.

® Applicability of technology/products proposed by the company

It was clarified that several plastic resin manufactures have an experience to produce bio-based plastic
resin before. Therefore, the company could have a partnership to transfer manufacturing technology of
bio-plastic resin made from rice, as long as the resin manufacturers in Thailand have manufactured bio-
based plastic before.

It was also observed that several manufacturers of plastic products in Thailand have been producing
plastic products applying bio-based plastic resin, such as shopping bags, trash bags, cutlery, plates and
utensils, and food package. At the same time, it is noted that most of their clients are global companies
based in EU and the US, and therefore it is inevitable to have an international certificate to grantee the
fact that it is surely made from bio-mass materials and its biodegradability.

Through discussion with them, it was agreed to co-develop bio-based plastic products using rice with
consideration for demand from their clients including companied in food and beverage, restaurant, and
consumer products industries in Thailand.

For access to agricultural byproducts, all of the expected ones, rice, bagasse and cassava residue, are
available to procure as its raw materials for biodegradable plastic resin. Specifically, regarding
availability of rice, there is actually no rice which is abandoned or wasted in Thailand since even the one
with inadequate quality is utilized as processed food like noodles or feeds for livestock. There, however,

is still a room for consideration to use rice which cannot satisfy its criteria for food depending on amount
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and price to deal with, according to the discussion with several rice processors in Thailand.

Expected business model in Thailand

Based on the outcomes of the survey described above, its business model of Biomass Resin
Minamiuonuma is first to set up a sales base in Bangkok to create more demand on bio-based
plastic, especially the one utilizing agricultural byproducts in Thailand. Its manufacturing
factory in China has just launched and started to produce biodegradable plastic resin made
from Thailand. The resin made in China is going to be sold in Bangkok then. As higher demand
on rice biodegradable plastic resin observed in Thailand in a long term, it will establish a

manufacturing facility in Thailand collaborating with any Thai company.

Possible collaboration with ODA

The research project under SATREPS called “the Project for formation of a center of excellence for
marine plastic pollution studies in the Southeast Asian seas” established a research base in Thailand to
develop an action plan for marine wastes reduction and create a model applicable to other ASEAN
countries. For the business development by Biomass Resin Minamiuonuma, it is agreed that its research
results will be shared, so that the biodegradability of its plastic resin could take into consideration the

longest period for the resin to be degraded to avoid marine pollution.

FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business Development of the
Product/ Technology in the Surveyed Country

® Continuous increase of plastic waste

Given the fact that it takes time to reduce the use of conventional plastic in Thailand, substituting

LDPE with biodegradable plastics would be the most effective way to reduce environmental impact
associated with plastic consumption. The introduction of the resin will consequently reduce the
environmental impact by plastic products in Thailand as more companies and consumers are shifting
to environmentally friendly products including rice-made biodegradable plastic resin. Furthermore,
since its biodegradable plastic resin could put higher value on local rice with inadequate quality, rice

processors/growers will be benefitted economically by creating a new stable supply market of rice.

® Marine pollution caused by plastic wastes
In Thailand, where a large amount of plastic, especially LDPE, is disposed of and discharged into
the ocean, one way to address this issue in addition to reduce its number of wastes is to replace it
with biodegradable plastic. The technology provided by Biomass Resin Minamiuonuma will enable
an increase in the amount and variety of biodegradable plastic products and a stable supply, thereby
contributing to the reduction of plastic waste.

Roughly if 5,000 tons of biodegradable plastic is substituted for biodegradable plastic annually, it is
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estimated that about 450 tons of possible marine pollution could be avoided.

Urgent action needed against CO2 emissions

The product proposed in this project is made from surplus rice, thus reducing the use of petroleum-
derived raw materials. Suppose that conventional plastic bags used in Thailand are replaced with
biomass plastic bags with a biomass content of 25%, it is estimated that about 19% in CO2
emissions by weight would be reduced, i.e., replacement of 100,000 of 90L plastic bags reduces
approximately 5,200 kg-CO2. Since plastic bags and packaging containers are one of the most

consumed applications of plastic, its potential for substitution is notable.

Improvement of Thailand's industrial competitiveness

Thailand is currently one of the major producers and exporters of plastic resin and final products
made from plastic. Given the fact that it is also one of the world's leading producers of agricultural
products such as rice, cassava and sugar cane which can be used as raw materials for bioplastic, it
also has a high potential to be a major exporter of bio-based biodegradable plastics. By introducing
its technology to manufacture bioplastic resin and its final products made from rice, Thailand will

enlarge its export capacity for both resin and final products.

Lessons Learned and Recommendation through the Survey

It is noted that the governmental intervention is critical to promote biomass plastic in Thailand. As
pointed out, though there is a roadmap to reduce fossil-based plastic by the government of
Thailand, any company in Thailand are not subject to punishment when it uses fossil based one. To
accelerate more to create bioplastic market locally and globally, it is necessary for the government
to set up a clear regulation to prevent industries to use fossil-based plastic. At the same time,
consumer awareness has to be changed to create higher market demand of biobased plastic
products, which can be another incentive for industries to address more on environmentally friendly

materials, including bio-based plastic.
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