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<Notes and Disclaimers>

« This report is produced by the proposed 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 caused by changes in the situation, changes in laws, etc. In addition, the
information and comments posted are based on the judgment of the proposed corporation.
Please be advised that any actions taken by the users based on the contents of this report
need to be done at user’s own risk.

* In no event will JICA be liable to the users for any direct, indirect, derivative, special,
incidental or punitive loss or damage, or any trouble arising from the use of the contents of
this report. This is the same even if JICA is informed of the possibility of such loss, damage
and trouble.
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F1E WNEE-HORKESE
1-1.  XF5[E - Mgk oo B3 AR

1-1-1  Z A EORF IR

2 A EOETEEIXHADK 1.4 50 51 77 4,000km> TV, K& < FEg, BEp, mEEs. Ak
. HAEER. MO 6 HURIZ T B, 77 BT E NS, ADiE, 6,620 HA (9B, ZA
EfEAZFFDON 6,460 TN : WEERE 2017 4) ThoH, Nrarzzhind LiREIzA0o
R3O I NERLTEY, NoraZidZ AR5 EMEi & U TERM 2 - Z > T
Do IRRZHFEAICHRREDO ANOANRDH Y | 5B ST OMIRIR L 72> T D,

HHREITOT — X2 XKD 2010 DK FVEHETH LD LI~ A%4720 GDP OHBEZ K 1-1
WZRT2, 1997 FRIZ X A ThiE - 7l - SRR 1998 FIZEZfID, 20k —~r g
0 IR E DL Z T TN, FIEATE B Y THEINL, 2017 ££121% 6,000 RV Z#EiE LT
W5, SEOFETHLNEHRTH, BFITNER/RHOZRL TN LN Z ETHo T3,

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year(-)

X 1-1 24BEDO—AN&Tf-Y GDP OHEFE (1960-2017 : 2010 K FILEHE)

LU, GDP O EHRTRS &, 2015 FLEHEINL T D L3NV ZOHMFIL3%ETH
D, L0 —BOREREZKAH E LTS, ZOEDIZFTBHEZ0N, [Thailand4.0] T
H5, 2L, R4 YO Mndustry4.0] Z72bofcAn—Hr b TEY, 5%, SH. 20
EDANR T, A~—RpE TX A, BhE XA #BEZS L LTWVDY

KEZ A KRS D~L— 2 T ZE, Thailand 4.0 1%, @ED [ERH2 ], [FANT2%] (Thailand
1.0), MRTHE), HmARE), TRREIR & ZMi7257f8 7] (Thailand 2.0) & [E T3, N
B3 THV&E N | (Thailand 3.0) IZE S ZBWERBEREETT LOMENLELNTZW L O0
DOFEFEEIZFRE (Challenges) Z R T 5720 DORFET L THDH, ZHHOFEIZIE, [T

AETUNTT T T RRFE b o F — =y 7 ZERHIRISERT ; TEES T R L X —{EE SRS Bl - >
AT IFERE S/ FERE AR O R A 2 A E BB O @ AR T 7oA ) (PR D TREES
HE CPR2 6 FE~ PR 2 THE) (NEDO)

2 World Bank, Thailand (DataBank Microdata Data Catalog);

http://api.worldbank.org/v2/en/country/ THA?downloadformat=excel

> JETRO %A HH57 ; Bl fidr (P5, ZM)

b R PE RIS, % A DA 7 ~—2 = [Thailand 4.0] ;
http://www.mydome.jp/ibo/event_info/thailand 4.0/thailand 4.0 report.pdf
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BTy IR RN T T IR N7 w7 BNHDS, ZlL->T, KIZHbH L HIZ
MEFCIMMED DPE¥E] EEFR L, BIEOTEHENG THEIEE] ~ERBELESETDHD

DTH D,
THAILAND 4.0
Prosperity, Security, Sustainahility
____Innovative/Value-based Industry
m _____ {"" High Income Country
% HThail?ng 3.?
k t — s eavy inaus
== Thailand 2.0 - E Mi:fdle mco?r'?e Trap
sy Light Industry Ineguality & Imbalance

Thailand 1.0 ----¢
Agriculture

K12 #4552 K40 DEBIHREE

FD 4 >0 B,

(1) BBEIVESR . 2 2 SHETREFERER 5% 2ER L, 2014 D — N%7= 0 GDP5,470 Kk K
JV% 2032 4FIZ 15,000 K R &4 5,

(2) thf@k : 20 FLANICHE SR HE S AT D&, 2013 F0 (¥ =1%%0) 0.465 % 2032 4
12036 & L, SELNICDZRL L 2 e A~— NEF~EEZ2 D728k, 5
BB ORIV BEINDMEEE2ED,

(3) ABFBRFE : 20 FELINIC D 72 < & b 5 DO RZENM R O @ ZEZEEI D 100 fZLANIZ A D
72 E LT, 10 FEUUNIZH A O ANMBRIETEE Z 0.722 725 0.8 1T BIF 220>, HHRD kv
S0IWCAD FEZEHADZ LIk, 4% R1IROFRELZAM ] OWLEICEZ D,

(4) BIEARE D7 & 10 DFHZ R TR OEALT <, T rOLELD 72 < A4S
MET2HELED, JAEEE) EANRF S ITHEIS TX DRFMHEEE Ffo I EAST W
LT D,

ThD,

PEEREE ICB W TIE, 2013 FEFOREEN GDP IZH O HEE1T 40% L b <. IRWTHE:
e (13%) . iEd- 85 (10%) &7e->Twad (P3 &), F/z, TERGEEH (2 Ba—
& - [, EREEIEE, BB E - [, R - [FERAE) SR OK 8 FE D
% (2013 4F), BUEZENE L CE 2E R, AAVEEAIC L 54 - LS OfENLIZH D |
ol A7 TRMMENELEEB DN TR L 725 TN D,

® Royal Thai Embassy, Washington D.C. ; Thailand 4.0 ; http://thaiembdc.org/thailand-4-0-2/
O RIRFE—ER, (XA Z 2 K 4.0) I3 @TR), BATEE VR AEH RIM 2017 Vol.17 No.66;
https://www.jri.co.jp/MediaLibrary/file/report/rim/pdf/10060.pdf ( H A#A#FFEFT HP)
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DN, FDOEBEE AL L THEOAMEBAXA S & L THEEINZDON E-License ThH D,
L, RVAT AE, iR T 2 KO ICHFERETZT TlER, ~=7 = A b« VAT LDOEH
BT > TEY ., VAT LAHKRICARREHN> TV D RIS, JEHFEEEND OB &g
NS DWE D HHERIIFEE TITo CWA 720, FFalZ2 T TN RESESND &
WO R R BRho T,

Z D7z, E-License TDBEFMAEL O FF AIFATICIE T IR 3% B U DUV TREE R O AR 3
K&, LEHENEFHZ - T, #FrITOMEL 2 X 5 728 D Auto-eLicense 2 AT A D3B3
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EFEOUEFGED Y A P EER L, SEHHEFEE N Z 00 O H3EH TR S LT FEEEY O LB
ERFELED ELIEGA, VAT AL THlELREEDLE B LIEGE T REEZ BT T 5t
MATH D,

7272 L. E-License D341, 808 DFEFHEY) 22— R, 37 DIELHIEDO R THRHGRE > TWODHN,
Auto-eLicense [ 402 fi¥H, 13 D HIETET THDH, —FH T, FAEIRLTHEREEY CTHXE
EloTND, RGLR-> TWAFEREY 2 — FEHEE, TEROBBMTRINTNDS,

1-1-3  E-License 3 & Y Auto-eLicense DAEFEIZ DUV T
E-License 3 AT L~ 7 A VEENK 1-7 TH DS, EOXA Mt FMEARIEY AT LK

" http://www. diw. go. th/hawk/law/waste/135-954. PDF
8 http://iwmb5. diw. go. th/e-license/login. asp
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O FEEE T ~=2 TV
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Th b, GO6 NEREHMN 90 HEHZ D2GADOHHEFREDA=2—Thb, GO8 N[ 1-6 D
AR S D A = 2 —T, EH SoKo.3 TH B,

O PEHEEE T - http://www2. diw. go. th/iwmb/form/Manual wg. pdf
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TIINEEERFEFT IR TI VWD, FRRICEF VAT LA =2 —RHHDT, £ 14
WCHEAT 2D, 72720, ~==2 7 /L TlE, X01~X04 [ZOW T DOFBIX AR > 72,

=14 NEEMEEEMITI=27IIIZREATNWSAAZ1——8
LTRe S e S B B

TO1 EHR O RIS

T02 | HEHFEF LB IEF Dffid

TO3 | ke - [Soko.4]
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AR S EF AT hitp://www2.diw.go.th/iwmb/form/manual_wt.pdf
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MFIL, WFEEFLHEAEDO L, LT 402 FEOFEFEY) . 13 QLB TTE D HEEE D35S ATHE 72 FE
FTEMOFRIA L WBTELRET 5, £ LT, WHHEERIC TWHETENE] 21715,

Auto-eLicense > A7 LN DB EREIILEE o FREE 2T 2,

HEHE R D) 2z IO THEHFF AT O HEEE (SoKo.2) ZAFERT %, miRITR L TH D DI,
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O#FIT D E-License (203030 5 TR OELY LA
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BESB A, X 1-9 123, HEMEER I, BET 2EMICET LHR (v=7 X
MEH) 2 AL, B EE TS AVUSER T 2 il OF WA BN L T, QR 72— F&%
1775, ElERFIX, QR 2 — REZFTRiT 5, R, A, 5 EFIL QR = — REHi
W5 Z & CHREY & GEHRNEZRET 5,

2019 4F 1 A GEHZ T 5 & AR — 2= TIIR I TV 5,
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(5
- — 8 — llll — == — [l ~— &
e/ ®)
® / N
[
Heth ﬂ"}
a  EWREEEE

o RE R VR
1-9 QR =— K& U 7 L7 E-Manifest System D&

» GPS & E-Manifest E DY 7
Wk A OEMREE A, FHESINTZRIED GPS Wik &AL Wb bIiE, E-
Manifest & GPS U > 7 ST, ERRHZEE TS L9129 5,

1-1-4 A EO T I OF 2 BIAET L EERTEY ORI

A AHTERENNETHERNC L D & XA ENO THHIT 2015 42 H ORFAT 141,579 #:T
HD, TIUTITEEEELEL TWDLEE 2B ARG TN D720, BEF O THIE 130,326 14
LD N, L TERDRET AT ZRET 58 3 I Xy I D L3513 69,995 1 Th 5,

TERTIINOOTIEN O SN D FEEFREIEY 28 - HFHEE L, £72 3R L EQLR
HEEL T D,

L2 L72 728 5 E-License @ H1 D E-manifest & i U CPEEFEIEM DR 28 E L TV AT,
RO W TA EFE LRI T 5,316 £(7.7%). FEAEFEEREIEY TlT 4,997 £(7.2%)i2
HE-TND, FEXEFEIEY., FICAEEEREDIL, NEREL SO ERQIIZE O BREE
~OAMTHREWNT E5 BE-License &5 A L 72 FEZEFEIEY) O E FLIRILNIREROFE L 72> T
Wb, LERTEBRICNEREICET LT X2 AE L TWRWR, FH, Wik OFEREARE
RGN F A SIC L ES TV S,

Z D=, 2015 IZHERIE SV EF EEFEEYE B~ A 4 — 75 T E-License OF| 4
EBOWEMEITHH L, VAT A~OBEAAERIIHEML THD08, R/ FEIES TD E-
manifest OFHE IO, 248 & LT E-manifest FIlHEE OOV EL OB ONE L
IIFREL RN ER BN S,

728, 2016 RO THHIL, £ 15080 THDH, mFIF, THTHEHAL W EIO KX
S TiT7ebiv, BIFENRKOLINENKRE LT THD,

2 http://reg2. diw. go. th/gisdb/1312_emanifast_manual_v2. pdf
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K15 THERICIYBEZHFT SN TS 2016 FROBEELIHH

- . THE
i e 18 | 28 | 53E | A
1| B 36,851 1,345 5,568 43,764
2 B T3 705 1,583 6,451 8,739
30| AR ISR 198 164 389 751
4 e T2 164 452 2,041 2,657
5 | TSLIOVEEZE(HLLISY) 259 1,062 907 2,228
6 | B IS L O A i s 2 194 187 633 1,014
7 AR TRBIUARR G ESE 179 86 5,802 6,067
8 | ATA T4, &ROFEBIOWE LGS 5 1 3,966 3,972
9 LI S UK EY A Bl i 2 164 272 870 1,306
10 | FlRI, AR, R4 764 732 1,052 2,548
11 | bR B IO b Bl 3 33 68 3,289 3,390
12| A s 260 112 935 1,307
13 | TR A% 5 g 0 135 1,523 1,658
14 | 7IAF s B GflESE 5 841 5,327 6,173
15 | FEemi G 105 2,502 4913 7,520
16 | WHERREHE - - 1,112 1,112
17 | @B RESE 709 4,203 7,640 12,552
18 | M 665 1,977 2,684 5,326
19 | ERXRELBLOME M 388 427 1,993 2,808
20 | BB LUNIAL LS (BB EEET) 333 693 8,956 9,982
21 | ZOfloBL, 433 1,089 11,687 13,209
At 42,414 17,931 77,738 138,083

2015 D X A AEHZE (Thailand State of Pollution Report 2015) *\Z KAuiE, PEFEBEIEY D%

HEE. 1-10 D X9 kil & 7= E» T b,

million tonnes
g 1282

2011 2012

B Amount of waste generated B Amount utilized

1-10 20112015 FOEXEEYVERUVBIRAINT

2013 2014

¥ http://infofile. pcd. go. th/mgt/PollutionReport2015_en. pdf

2015

. Year

82




B 1-6 TRL7- K 91, AEEEFEEYZINE CTUET 255101%, T AFEET PO AAHE
ﬁ%%I%%_ﬁ&b&iMi&%@w#\ﬁ%ki@#ﬁ%%%%@%ﬁ%%%#%@@ﬁ@
M DR —L_R=VICBEH I TV DY, F—2 i, Al s Tha2, Zhzd 1 F£#T
HEIHLIZON, £ 1-6 THDH, ZHICINIE, 2017 FEOEROF ERIEMRAERIT 116 7 .
HEEEFEFEYREIT6T o Tn D,

7L, ZHUFEHETH Y, PR FEED TERICHEHELZRGE L R 22T 252X
i Y s N T¢T%ﬁ£@ﬁﬁ$ G5 T HFRZBTL-DICEZVEICHE L TV HEE
N5, TERTHZOIMEITFEFTRL TWT, Wéﬁmwt?)/ﬁfi%W@%éizowf
:IEﬁ%®m~%%&f@ﬁ%&mﬁbfwékw9;kfﬁotﬁﬁ;dﬁﬁ®l%fm
ZHZLEHE LT RO T, ZOTFNH A ERIKOFEEFEIEY OFANIZ £ OFEFE Rk
LTV D NIEEN TR,

F1-6 HEXNNBUEREME (BHE)
{LJE 2560 (2017) 4F
5 s BEREY R | IFAEHREDE
(tons) (tons)

1| BAE 1,595.26 309,050.98
2 | BT 8,334.91 1,435,199.18
3| Behan RS 657.37 522,307.99
4 | HRHETZE 4,189.14 35,118.08
5 | ToSLILPEZEMLIAN) 409.57 2,605.15
6 | B R KON A A i 8,628.31 30,723.30
7 | AT IOl 3 723.55 41,816.66
8 | IR, Fh BEOFEIBIOPEE L RIESE 1,275.88 5,250.38
9 | B L O AL Rl s 15,026.14 571,660.07
10 | Fl, B4 FeAL3E 8,597.04 19,848.92
11 [ bR L oMb p il L il 3 247,054.79 199,855.98
12| AL s e 51,714.44 2,797.47
13 | FABXOT A0 REE 51,513.12 83,625.02
14 | 72T w85 G 26,375.06 40,887.31
15 | IFe)E i s 13,695.29 107,461.68
16 | LHASEEHE 117,104.53 710,533.02
17 | 4@ 5L Rl e 110,672.27 373,494.11
18 | MRS 2 66,326.75 145,879.80
19 | EXEGBIOME 145,784.46 154,005.19
20 | B BIONES S ELEE (B EE 5 1) 170,337.32 617,021.89
21 | 2O RlE S 110,642.90 759,184.74
aEt 1,160,658.09 6,168,326.91

AEFEFEY T, ALFELB LM F RS EOPEH BN L < 20% 5% . DV THTTR

FOBA S (BH¥EL G ), BB LOMEL EiVWTWD, — T, IEAFREYT
I B LENK 14 FHEREEZ KN TEZ L, DT, ZOMoRg %L% B RESE, B
ik KOG (BHEELZEL)OREEDITITMIE O E Lo TW1 5,

Y http://www. diw. go. th/hawk/content. php?mode=waste60
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3) AAFEICBITA~Y=T A T AT A

AAECBITEHY=T A D « VAT A, RHREAEREMICERE L T 2004 FI2EAIN
oo TOEE, FFFICEF~=T7 2 A« VAT LALEASNTWD, TO%, IEHEEDEER
EMZONTH, BI~Y=TJ A b+ VAT LAEFHT DI kD oniz, ok, EAEEE
BEEDIZOWTIIENR—AD~ =7 = A MIFHFILINTORON, BEF~v=T ATV AT
LATOELNRHY, ~=T7 = A NEMHT L2 ERHEREINTND

HMAR—=2D 6 HOSVDOv=7 = XA MEEDOHRNE, K 1-11 DL TR Tn5DH, BARELEZR
0., TEROBEENKE L, FEEEEDDUINSCU A 7 VO DI EHEEE N O X
NoH%E, LERDPPFHEEE LR CAROBELZITRD Z LIZ2> TS, 20D, BIfE
100 THEE A2 AEEN TERICEMN S, ST IXENLZHRTHIEENTEALL HH%T
WRWIRILTH D . WEMER LB ZEOREGITOMMARDS LERORELE oo T D,

2 — i .
Waste Generator Waste Transporter - Waste Processor
T

‘ ®

' | Take the 1st,4th,5th,6th
0} z‘i_egttlg‘;s%c“:yzzﬁﬁ _©1 Page with them until the

Keep the 5th Page
for at least 3 years

end of transportation, then
hand them all over to WP

@ WP accept the waste and
hand over the 4th Page

to WT to keep for at least
3 years.

WP send the 6th Page to
(®)| WG within 15days. (WG
keep for at least 3 years

Submit 3rd Page to DIW
@ within 15 days after export

Submit 1st Page (Original)
to DIW within 15 days
after receiving waste

Via paper

—
Via BaBer/ ﬂsteq

Copyright 2018 FUJITSU LIMITED

K 1-11 2A4EDT=7 11X MEEDFEN

HAED~=7 = A FTlL, WFRHE¥FE (Waste Processor : WP) (FPEEFEIEY OMRE | ALFE,
L5y JifiE%  (Storage, Treatment and Disposal Facilities ; STDF) & 72> Tk 0, HARD X 9 |[ZPEFHFEFE
%ﬂﬂﬂ%%ﬁ#ﬁ OHEH LTI D RKEL S SN TV DD EMERTHZ LB E LT A
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Introduction

In the last years Thailand has experienced an unprecedented period of rapid economic growth and
prosperity. However, these advancements have come significant strain on Thailand’s natural environments
caused by not properly treated industrial waste. In terms of industrial waste specifically, cases of illegal
dumping and other types of inappropriate treatment/disposal have been extensively reported by local media
sources, suggesting an increasing public awareness towards the issue.

In order to minimize the impacts of inappropriately treated waste on the environment, the
Department of Industrial Works (DIW) of The Ministry of Industry (Mol) that has responsibilities on
industrial waste management in the Thai government, has implemented various measures to increase the
traceability of industrial waste from generation through treatment to disposal, including the introduction of
an electronic manifest (E-manifest) system, the setting of 2019 as the target year for a universalization rate
of 100% in the Master Plan for Industrial Waste Management in 2015. T The number of companies
registered to the electronic industrial waste management system (E-License) of DIW that includes the E-
manifest system, has increased by the promotion of DIW, but the increase rate of the users of E-manifest is
less than that of E-License registration.

At this time, it cannot be said the E-manifest system is well working.

In addition to the interest of competent authorities in being able to trace industrial waste treatment,
there is growing interest among export-oriented Thai companies as well as multi-national companies with
supply-chains in Thailand; these companies may face reputational damage due to poor supply-chain
management.

Under this background, this survey is based on the objectives of (1) promotion of proper disposal
of industrial waste in Thailand, (2) improvement of industrial waste management of the governing
government agency, i.e. the Mol, DIW and Industrial Estate Authority, and (3) supporting industrial waste
proper management by domestic industrial waste discharge companies, and further through the above, (4)
contributing to the realization of environmental global compliance of Japanese companies. And it targeted
to realize “Commercialization of industrial waste management form (manifest) linked application operation
business”.

Japanese private company JEMS Inc., Application Service Provider (ASP) on e-manifest in Japan,
conducted the one-year survey with the project team that is composed of Japan Industrial Waste Information
Center (JW center) as advisor of Manifest System, Fujitsu Ltd. as researcher of electrical waste management
system and EX Research Institute Ltd. as researcher of legal and governmental system and supporter of
survey team in Thailand. During the project period, the project team visited Thailand 5 times to meet
relevant public and private sector stakeholders to collect and analyze information and data concerning
current industrial waste management status and practices, especially on the electrical system, share the
characteristics of the Japanese E-manifest system and the solution proposed by JEMS Inc., and develop a
future SDGs Business Verification Survey plan to be discussed with the DIW, the counterpart agency of the
project. Moreover, in order to further the understating of the Japanese proposed technology among DIW
officials, the project team invited DIW officials and organized 2 seminars in Japan.

The present report summarizes the main findings of the project, and it is organized into four main
parts. The first part provides an overview of the industrial waste management situation in Thailand, exploring
existing government initiatives and challenges. The second part focuses on how E-manifest industrial waste
management occurs in Japan, as well as how the technological solution provided by JEMS Inc. operates in



this system. The third part introduces the blueprint of the SDGs Business Verification Survey with Private
Sector stage when, upon mutual agreement between DIW and JEMS Inc., a pilot project will be implemented
to assess the technology’s applicability in the existing Thai framework. Part four of the report summarizes
the market survey for expansion of the proposed E-manifest solution, as well as a simplified revenue and
expenditure plan for the first years of operation of the solution.

1. Description of the current situation and development needs of the concerned
development issues in the surveyed country

Current Situation of Industrial Waste Management in Thailand

The survey was conducted mainly on the economic situation, legal and administrative system for
industrial waste management and electronic system that is named E-License system, provided by DIW. In
this summary, the survey results are focused to the Industrial waste management in Thailand.

Under the Factory Act B.E. 2535 (1992), the competent minister for waste-related administrations
associated with factory activities?! is defined as the Minister of Industry. In addition, industrial hazardous
wastes are controlled by the Factory Act and the Hazardous Substances Act B.E. 2535(1992). Industrial
hazardous waste is managed based on the regulations of the Mol, and notifications of Mol and DIW of the
Factory Act, among which "DIW Notification on Waste Disposal BE 2548 (2005)" defines the obligations
of Waste Generator (WG), Waste Transporter (WT) and Waste Processor (WP).

Through the discussion with DIW expert on industrial waste management and on electronic system
and demonstration of E-License, the characteristics of Thailand’s systems were clarified that are different
with Japanese systems. One is the authorization system for waste disposal out of factory's premise. One
is the flow of manifest slips.

Current industrial waste disposal permission system

The main characteristic of Thailand’s industrial waste management system is the large role played
by the government. Application for permission, slips of manifest and reports of annual disposal results are
submitted to DIW as shown in Figure 1. According to the “Thailand State of Pollution7 Report 2015,
generation of industrial waste has been increasing, having reached 13.6 million tons in 2105. In order to
guarantee its proper management, DIW established the waste disposal authorization system whereby WG
that want to have their waste disposed outside the factory submit a authorization application to DIW,
specifying therein the expected amount of waste to be generated within the year and its waste code. The
WG selects up to 3 WPs and notify them with the same information, and notified WP also report to DIW
their acceptability of notified waste. DIW officials determine from the application and the report whether
the waste is properly treated and issue the permission of disposal outsourcing. Upper part of Figure 1 shows
the procedure of the permission system. This system was operated on paper document, but it took long time
for issuing the permission. DIW has developed the E-License system to improve the processing time.
However this system still remain challenge that the documentation validation process that DIW has to
conduct puts a heavy strain on its resources, leading to late approvals.

I The waste defined by the Act is to be called “factory waste”, but industrial waste is used in this report.

2



[ Waste Generator ] [ Waste Processor ]

[ Waste generation )
v

|
|

|

|

|

|

‘Waste code assignment‘ I
|

|

|

|

|

I

Apply for storage / Does storage
Permission exceed 90 days?
¢ No

|
Apply for outsourced| |  Outsourced disposal of .
< disposal waste code and amount | | Notification

M 1 1

ol <:‘ Acceptable reporti
T

]
D ‘ Disposal permission> :
I

Code and weight of
acceptable waste

w 1 v A4
Shippment / Operation on manifest system
receive manifest l
T 1
! v |
< — Annual outsourced disposal report . h 4
< . »— | Annual disposal report

Fig.1 Industrial waste management flow in Thailand (mainly related to hazardous waste)

In order to improve waste treatment approval times, DIW launched in April 2018 the so-called Auto
eLicense system with support of the Federation of Thailand Industries, excellent WPs that operate specified
types of waste disposal and dispose of specified types of waste are registered, allowing WG to decide WP
that results in the automatic issuance of an authorization for the treatment of the specified waste.

Current manifest system

The current E-License system also has a function of E-manifest. Thailand currently operates both
paper-based and E-manifest. The use of both systems is compulsory for hazardous industrial waste, whereas
for non-hazardous industrial waste the use of paper-based manifest is optional. As it can be seen from the
Figure 2, under the current design, the WP is a STDF - Storage, Treatment and Disposal Facility; unlike in
Japan, where the system is designed so that the WG verifies that its waste has reached the final disposal
stage, the Thai system is designed to verify that there is no illegal dumping during transportation between
WG and WP (WP sends manifest slips to WG and DIW within 15 days of receiving the waste). In addition,
DIW has to confirm that the content of manifest slips sent by waste generator and waste processor match;
currently DIW receives more than 1 million slips a year, which results in enormous resource strain (content
verification and storage). With regard to the E-manifest of that flows indicate in blue lines in Figure 2, the
manifest slips sent to DIW by waste generator and waste processor regarding the same waste have different
identification numbers, which hinders swift comparison.
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Fig. 2 The flows of manifest slips in Thailand

2. Proposed Company, products and Technologies

JEMS Inc. solution within the Japanese E-manifest framework

JEMS was established in Tsukuba City, Ibaraki Prefecture, on 2008, for the purpose of operating
an electronic information processing organization to promote computerization of manifests, working as
consultants on environment related businesses, developing software related to them, and establishing and
operating an ASP system. As for the ASP, GENESYS-ECO, key software of JEMS relating to E-manifest
for industrial waste management, is provided to WG and management organization of industrial waste and
is the main works of JEMS.

In Japan, E-manifest system is operated by JW center named JW-net. Since 2002, JW-net
provides two types of E-manifest system access methods, namely ‘Web connection’ and ‘EDI-Electronic
data interchange connection’. On the Web connection method is a direct system whereby WG, WT and
WP all report directly to JW net.  On the other hand, on the EDI connection an ASP company acts as an
intermediator between WG, WT, WP and JW-net as shown in Figure 3. The advantage of this system is
that the ASP provides to JW-net not only the information required by law on the adequate treatment of waste
conducted by WG, WT and WP, but also provides unique functions not available in the standard Web
connection. There are more than 4,700 sites of WGs that use GENESYS-ECO.
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Fig. 3 GENESYS-ECO, software of JEMS for ASP relating industrial waste management

From a neutral position that is neither WG nor WT/WP, JEMS has gained market share by grasping
the needs of companies using electronic manifests and adding functions to meet them. Currently, it
accounts for about 40% of ASP service users of WGs. In this way, it is characterized in that it grasps the
needs of the user, improves the manifest management function, and has additional functions such as in Figure
4,

___ Standard Users

+ASPs

(Private Sector) Additional/

Special Users

Compliance FAX GPS On-Site Bar Code
Check E-Manifest Input by WT

L | =

Fig. 4 Japanese E-manifest system and ASP with additional service

Y4

As for the EDI connection, DIW officials requested the outline of the system at the 1st seminar in
Japan but the manuals opened to public have much volumes, so essences of the manual was excerpted and
translated into Thai and transferred.



3. ODA adaptation

Through the SDGs Business Verification Survey with the Private Sector, JEMS customize the
electronic manifest-linked type support software (prototype) in cooperation with DIW, and hand over the
software to DIW. DIW will utilize the software to promote the appropriate management of industrial waste,
such as improvement of the electronic manifest system operated and managed by DIW, improvement of
utilization rate, and aim to achieve the national goal in the field.

Project outline

The contents of the ODA project (draft) are shown in Table 1.

Project name

Thailand-Industrial waste management enhancement project by improving the

electronic manifest system

Overall goal *  Proper disposal and management of industrial waste in Thailand will be
enhanced
*  The government of Thailand achieves the national goals described in [Thailand
industrial waste management master plan]
Project *  Localization of the prototype of system support application and evaluation of
objectives services on system built by the SDGs Business Verification Survey with the
Private Sector
*  Establish an application-based management model for Japanese companies that
are aware of global environmental compliance
»  Publicity of services for Thai companies
*  Discussions with DIW on the connection between the electronic manifest
system and the system support application
Supposed *  Waste generators (mainly Japanese companies)

system users

*  Waste transporters
*  Waste processers

Project Periods

October, 2019 — September, 2021 (24 months)

Counterpart in

Department of Industry (DIW), Ministry of Industry, Thailand

Thailand
Role of DIW is the Ministry of Industrial Waste Management in charge of Thailand, and a
counterpart management organization of the manifest system operated and managed by them.
In the SDGs Business Verification Survey with the Private Sector, JEMS will not
connect the localized application with the system of DIW, but will obtain the
cooperation from DIW of discussions on the specifications of the application for future
connection, and validation of the system built by the project using the system terminal
that will be set in DIW.
Participating TEMS Inc.
company

Table 1 Outline of ODA project (draft)

Background of the SDGs Business Verification Survey with the Private Sector

Due to the different nature of manifest systems in Japan and in Thailand, a mere transfer of the
Japanese solution to the Thai context is not feasible; nevertheless, the Japanese solution has many functions
that can be adapted to the Thai context and greatly improve traceability of industrial waste both for DIW and
for businesses operating in Thailand. In order to implement a pilot project for the validation of the Japanese

6



E-manifest technology (ASP connection), JEMs has maintained active dialogue with both DIW and
businesses. DIW understand ASP and its effectiveness through the discussions with project team and
seminars in Japan. And Japanese businesses have an interest because their head quarter in Japan use same
system and some WPs in Thailand also have an interest because existing manifest system will be improved

the SDGs Business Verification Survey introducing ASP for industrial waste management in

Thailand
The structure of the future ASP connection for the Thai context is summarized in the Figure 5.

JEMS explained DIW that among the services of E-License system red line will be the target of ASP.
However, there is a difficulty of the connection, because DIW has to revise the relating Acts to open their

system public.
Paper manifest Input an the ASP E-manifest data e.gr] a

abolished web system screen transferred ta DIV + Traceability analysis

- + To Identify
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Fig. 5 Final image of DIW'’s E-license system incorporating ASP

It takes a long time to revise the Acts, so JEMS proposed the solution to contemplate a parallel
system where selected WGs, WTs/WPs conduct existing reporting protocols to DIW and also use ASP.

Figure 6 is the proposed system to be built by the SDGs Business Verification Survey.
For the implementation of the Business Verification Survey, JEMS has ensured cooperation of

WGs, WTs/WPs, as well as DIW, who will act as the counterpart organization, on the condition that the
Business Verification Survey does not cause any trouble or damage to the existing DIW system, that DIW
does not bear any costs. The Business Verification Survey project is expected to 2 years, from blueprint

design until result analysis of test operation.



fl Point 4 A
p. N ™ Data Analysis:
= Point 1 = Point 2 = Point 3 Make use of the data stored in the
Pilot companies: Data input/management: Data collection: ASP system through the data
2 or 3 companies ¥ Pilot companies input A lot of data will be stored analysis functions we plan to provide.
for each of WG, on the ASP web in ASP system, including ¥ Traceability analysis
WT/WP system. traceability data between v' Data analysis to identify
¥ We will provide high WG and WP, detailed companies with high risk of non-
usability input hazardous/non-hazardous conformance (illegal dumping
operationsand waste emission data etc. etc.) in order to conduct audits
management functions. ¥ Detailed trend analysis of each
L L \ \_ business division and factory type J
" A + P
Waste supply chain |\ our project'team _DIW
“\‘\ \\\ \\\ l, /,
v N N ! Acgess to D0 o] Drwe peray
- 3 » 1 \ ! ASH's Data > 190 Ih in charge
I Wae‘;t(% Generator - \ , / P
\l % | ‘f ' J'
| ‘\)\ Imit/ e ] E_' ;i
® 1 managpment ASP s i
+ ¥ e-license system
| Waste ‘I“‘ranspt}takl (Prototype) % e-license sys |
v '-‘ L Direct Accegs
‘I 2 \ -
| Waste Processor : — -
P /

S

Existing operation : e
Additional operation ! s

Fig. 6 System image to be built by the SDGs Business
Verification Survev with the Private Sector

4. Business Development Plan
As an environmental management solution provider for WGs, WTs / WPs in Japan, JEMS aims at

establishing and expanding its overseas operations in Thailand. The business structure as shown in Figure
6 will be initially centered on Japanese global companies (waste generators) with presence in Thailand or

that have supply chain there and then expanded to Thai companies.

Department of Industry, Ministry of Industry, Thailand ﬁ
(Responsible Ministry of Industrial Waste Management) i Japanese Manufactures
[ _ ) T 2 (Global environmental
| Regulation/ Management/ Supervise : Data Exchange compliance oriented
+Overseas manufacturing site
—_— ;
- re— . (supply chain))
‘.ﬂ_) —
Sales/ Support for :
Industrial Waste Management T J E M S ﬂ
........................ o .
s Industrial Waste Generators Fyshm Dige, { Japanese Global
(Japanese and Thai Manufactures) 4 Revise / Operation _ Manufacturing Groups
Registration / Report Head Offices
a \s Usage Fee Payment*1 Supporting System g
— " | - Input support (error System revise
prevention) Information provide
PR s ] - Compliance support Realization support
i Industrial Waster Registration / Report | (Company selection =
Transportor 2 g Permission, Business field,
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- Real time management Realization support Many other companies,
o~ Revision fee payment t ERIATS
industrial Waste U Fec iy nant including existing customers
Disposer & Ay Registration / Report
A
b o Instruction / Cooperation request = = = = - = - - - -

*1 Usage Fee = According to the amount of use, several tens Yen or more / case

Figure 7 Business development Plan



Market Research

As for commercialization, there are two possible targets, Japanese companies and those that have
the potential to respond to the promotion of the Thai government's electronic manifest, centering on large
local companies.

Therefore, for market research carried out the following objects;

(1) Build an individual business model based on interviews with Japanese companies
(2) General business model based on interviews and questionnaire survey to industrial waste
companies in Thailand.
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