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(1) b L DHAREHR
AN M FoatbaERENME (BLF, X hFA) EREd) OARE, 2015 FRET9,171 5
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R 7 HBOREBIAE L, miEE, #3375 km* THD, X M A, ME—DOSIEER
ThHLPERICE D2 —WIRR O ERE L k> TWD,

LI, AFEICBT 2FEM A Mtz

1 FEfav A Melil

FMY A MEMIE, KEIERPEZ D, KEE=4 Y v 7O T =— XD 7)1,
R AR ERE L T2, B 7 JINTEEA A, R F A JINTRE O KM T 5
R—=F I UM ERBICE T, WY A FOFEMICOWTIL, 12 1BV THERT 5,

U R ARAT [Population, Urban and Rural population] http://data.worldbank. org/country/vietnam(2017,/01/26
M) Oy RS Bt O3 (KNOEMAE) TX R A D345 « Agriculture Statistics of Vietnam 2014
https://ip. knoema. com/dpswrwb/agricul ture-statistics—of-vietnam-2014 (2017/01/26 HEZ:)

IRNF AREHRR TR AR ) ROV N ARERHRES R WEB
http://www. gso. gov. vo/default_en. aspx?tabid=515&idmid=5&ItemID=16052 (2017/01/26 #ER
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1% 2016 4R —#7 L 723,

A AT

SR FEHTOWTIZ, 1995 FF 0 K[E & DEZIEF L& O ASEAN AN A H%12 sk -
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APEC ERAZHHT=, 2008~2009 1%, E#HZ 2REHFLIFFETHEE. 2010 41
ASEAN DR EZ D, 2013 4F 11 A (ZITEE AR S FE (1 2014~2016
) (B S, xS, e - EBRE S~ OREE HHEE S Ei L T\ D,

Hilo 2 EFBHRIZOWTIL, 1978 RO N AFEIZ K D0 VRO TIRBATEN,
1979 4 FZ LARE O b BUGR 1 ) D Fi e A TE 223, 1991 48 10 H O R 7 Frk&
BEZT, 1992 4 11 AIZ 455 (B ZBRE &+ 2 sk a b Lc, 2ok, AEERIT
JIEFRIZH R L TR Y, 2006 410 H, X EHO AARARFRMOBIC, mEE Mg E) —
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AR 2 A R IS HE A 52 BRI & H EHE 23— R — & LT, BB o TERIE Y/ < —
M=o 7] Z—ERERRERIE TN Z 2R Lo, BT, 20174 1 A2, ZREHREIE
NREFAEFBML, 7B E EINET T 50 JE4E &2 2 72 ASEAN O -f & B8 03 HEFr
INDHED BT 52 L AR L, BBCEREICHEE L T\ 2 & A Gl Lz,

1-1-2 X R F 2 ORFIRIL
(1)#ess S8t
AN RN, 1986 5 6 [RIELE RS (5 FmICM) IR L. THGRE T AT
LDEAN] L T ZFEE Uie KA B (RIBDEAR) ZBEE T L T\ 5, &
7o, MESIIANE RAREDOFHBUTINT 7o S SR E R B 4 ) O IRIIZEL Y #A TV D,
2011 4F 1 A 05 11 BEEE RS T, SLPEFTTEHIHMERF L>2 b, 2020 4F £ TIZI
TEEFRICRET D Z L2 BT HEMRE L, £z, 2016 4F 1 AIZIXE 12 [A3EREY
RETiE, TRST - T4 - SHERAE) 2B 5 LI, FAEA BBREZ T St

PAEE T ot IFE (Socialist Republic of Viet Nam) s — % |
http://www. mofa. go. jp/mofaj/area/vietnam/data. html#section2(2017/01/26 Hf i)
P ABE TRELKE OANERRI—% ) http://www. mofa. go. jp/mofaj/kaidan/page24_000037. html (2017/01/26 H§ )
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OHBELEHEEL TWD, 2015 4£12 A, XA F— TV 2 v BBV TX A EU-
FTA (EVFTA) MNIERICE4 L, TPP HEI2I1% 2016 4E 2 HICIERE4 Lz, R F LB
JFix EVFTA O%%h% F.< T 2018 4£#1h & LT 55, X b AMAlEEHC EU ~O i Hi%E
N—AT 65%, i H~N—ATIX49% THHEAFEM S LD, ~ M ABUFIE, #binRss
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0. TR 7.3% & @V kR ER LT, ERNRRS EH L7c—5 T, 2010 LR, A
Y7 UTCHEEDM EARELE LR L), BUFIIAREIEASRT VLA 7 VIR D
7o, BIEREOIZEZ T, 2012~2014 F13H0 5.7% & B ERE DL /e o 70, UL,
—RF 20% &2 TV oA 7 LERIT 2012 4RI2 10% % FlEl>72, £72. 2015 FEORRHE K
FERIL6.T%E 20 BUFHIED 6.2%% LEl>7-, {HEEWM A1 2015 F3F4) T

5 JETRO X ki HERE S EEWE 2016 AR https://www. jetro. go. jp/world/gtir/(2017/01/26 W5)
O N LR [N R AREESE ) ROV R AREHRES R WEB
http://www. gso. gov. vn/default_en. aspx?tabid=515&idmid=5&ItemID=16052(2017,/01/26 fifgi&
T HRERFT TInflation as measured by the consumer price index reflects the annual percentage]
http://data. worldbank. org/indicator/FP. CPI. TOTL. ZG?end=2015&1locations=VN&start=2000(2017/01/26 &)
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TONFIUCIRET D &, T=2 U o ZHLSIT 325 H [RERERETE IR (Ministry of
Natural Resources and Environment: MoNRE) [E#E 42 Hisl, HiG4 RIREREEE IR

(Department of Natural Resources and Environment: DoONRE) [E#E 283 #i,5]. Ko
Ak 147 #is. (MoNRE [E#E 49 HiG, DoNRE [E#iE 98 Hi5) fFEL., THILEINE
WZ1EI~6 FOBHETLNE=F U VI RERINTE LT, FIRFEE & UER ORI A
TIRRBUCD D

AR ARRFHRR T N AFEGHER | ROV R AREEHRE R WEB A b
http://www. gso. gov. vn/default_en. aspx?tabid=515&idmid=5&ItemID=16052 (2017/01/26 FfEaE
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5) HWNOREZERHhiREE (BEIA) OFA, KOV

6) BRIEMRAEICET 2O ER K ORI DAL

T BREREICET DIEROBEKITST 2 BB, B, ROSHS, BREREICEET 55
. ERFOEMIZO - & o7z dr, HFE BIEOXIS, BEEICEPDERERMEIC
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A RIRBRBFEZEJE (Department of Natural Resources and Environment:
DoNRE) 28
PPC Db &, EBEOBREEIIZ OV TIZ DONRE 28K & 2% E| 25T\ 5, 2003 4F 4
H @ MoNRE & ife, SHGE - i, BREEPROE 245 & 5#k s LT DoNRE 23
SES Tz, FEREOEE] - fE S E LTiE, DoNRE [ZEHZF L~/ ThO VEA IZFHY T 5,
54 - o N, TERZ., BFEBO R/ Ko TEREE SRR BRI 0 2 03
PEN 72 25 728, DONRE OERCRCHIL, Ak, FEREI XA M E - HIC K> TRZR-> T D,
LIFIZ, DoNRE O —fixi)7ebEfe, HEPRZ 7~

1) EHIH 7 I OBRERIR L OGN, BREEVE Y I O FH A K OVREE . Hilg L~ L OB
22 LIRIRZI 7R BREEG Y D ftisk D U A S OIERL, 155 CTHUE S 4172 PPC., X U MoNRE
~OEMHI . YRR DR AET 2 BRI RSB ORI, LA O Fi

2) PPC 2MEAn T 2 BREFEFHIC XA L D15 RALT 0720 NEBEGHERE, &
OVSEM R D BIERE R O F %% -

3) N THUE SNI-HERTEMOPENE . IWE - EREE . WP IR A& TxT 5%
HFORHE, T, B, BEEHOMAER OSSR D RS, KL, EHEOMNS
4) PPC 2SEUET 2 HEFRN CTOMMKIIBREE 7 & 2 A > F(SEA)FEAE, Bl 221l (EIA)
WEE, BEHR#E T 2 Y27 MNEPP), [ESARBSSCAEMERIERE 0 27 b O
FA, KRB EREME BT 2HE, Rk

5) PPC BEET 2 REMRBOUECE I, REBICHT LT n 7407 m Y= ME
Rl B3 2R, RONER, W ORHEIBE% ., K ORE

6) LA THETDEREE=F Y V7 VAT AORE, Mk, SH, L~V OBRE
MatT — 204 v _v b —DERR, T— % ORE

7) DONRE 3N CO R AT 28 KIGE O Fiii

8) LA THUE SNT-IREE AT MM E FOFEEE M. FEIWI 4R D BREER R D18
9) sk o B E LRSSt sk DEREE R B D T2 D DITEE H O, NEiES~MmET5 A
REBS LMBH L OFiE, AANRZESPEET DRERSOHITIEGEIITRD
B L OFREE, RONEE
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v i&ﬁiﬂf{"iﬁ‘éﬁ (PC49) 32

AR O Y MO - R - BEETIZH %F%%\~ﬁﬁrﬁﬂié PC49 O#E1% C49 &
ﬁ%f%@\ﬁﬁ®@ﬁ;ﬂ¢5§$@%M%g 2 EOITBAL S DIRETH 5, Brbifii
B REEHIRHLIERBERDRERE LT RERRRNH 256, (RN OEREZ T

SO - BEESE AT L ﬁﬁ%;@mb“(b\é PC49 1Z. H¥& ® DoNRE & i@ L . 7
ANREEITHO N5,

T T¥EMHMEPLR (Industrial Zone Management Board : IZMB) 28
KA O T3S Z BT 2 RS HIT PPC N TEMNMERE)R (1ZMB) 23—t
ATV, RENOREE M, REED, RBEARRICOWVWT, UEMREEEZA > TV D,
IZMB @ _EfBi#ifk & LT LEMNMERZBSNRE SN, DoONRE bZD X /" —Th 5,
IZMB OBREEEHILEN L, & TEMHENS ORET A A NfEEORAE, THIER
RBE=FU 7, JEKREEH, JERLEL, BEETH D, T, BEORRIFEIOEHIZO
T, DoNRE ~EHIHIC#E L T\ D,

1-3-2 KERBEE BLICAR D BASS R, BOR, L6
NN F LRI L BREEH - (REICBT AEOR - IO O b, AFEIZBWTRHICEET
REXBO, L WNNCEEOE A OWT, LLFIZET,

Act QCVN
(LEP: IRIGRFER) (AR Kt &)

KIRIBEEICHRD

Decree

A QCVN
() (4155 5)
Circular
(&E)

X 20 BREZEFLUARD X BT LADOTERBOR - OGS

% JETRO /~./ A HH5HT [AGETERELIRGEE (2015701701 JigdT) FOBREGEM OBEIZONT (201643 J) ) XD JICA
A AR
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(1)L (2014 2T, LAW No.55/2014/QH13) 34

RiE(t#7E (Law on Environmental Protection : LEP) 13X b A2 R A REER#EIC
1D EABANZ EO-EERERETHY | XN T AOREBOROIF L A LT, BREER#EEE
RALEE LTV D, BREERERIIKBREEOELAN T A T4 W EEE R > T
WA=, UERIEOITO DI, %< OB4 (Decree) . i#iE (Circular) ., F7-E

(Decision) 23MERL S 4L, BREATEHEE O EEEOPIT 2 FHES 572D OMBAIARED Hi T
D, FORBBITEMI IR > TN D,

LEP (% 1993 FH1D THllE 41, 2005 FFOWET##2T, 2014 12 3 EH OLLET AT
b, B OBRERH#EEDOUIESD 9 b, KBEEBERICEE T 5 b0 &2 LI FIZEE T,

#* 6 RIEREESNEROER OKREEHRBRICET 2 b0y %
PIE S BIE R
XN VN REREDERT RXRTORE TH DL Z L 2 PIICER
7V =R 7 — R OB OB
xf HEWEKE=4 U o ZEEERE RS OB (L35 K O T3EH# (Industrial
FEH Zone : 17) ]
L= OBREERR DAL
T KT Y 00175 Gt R o0 B AL
BRIERELNK (EPC) OHIBR & | BREER#ETE (Environmental Protection
Plan) @3B
FORE SN EBRBEE EL O A T A AR OB DO FHL
xf [E, & L VL OBRBEIRERENL R OB
1T BB AR 2=V bR S BREEREERE L = b ORI E
1Y IA R 15 3R e OBREITBE T 5 BATLO Bl
BRIRIEWM OB (Disclosure & EF) D@k
LA TR O MR & BAEO WL
HIFEIZI1T D ER I DR

I OUIERDOEEOFITIZNAIT TiX, Decree (T L 2 ik FEhE 12 71T T O EARIIHE
Pl D E . Circular OBAIZ K 5 FEHABAI N ME &L 72 D,

FRRO S B, FHEFRWT ORI T2OHBHKE =2V o VIEEREORE
b, @ZNFE CICHEKDUIEOEMEN T & A ER SN T o 7c TEMNOBREEXIR D
BALIZOW T, AFEICB W, KEE=42 Y 7T 2 EBEOE 2 AT alREMEN

MOJICA TR Mt EFRLME REBOKEREERENM LY e =2 b FEMEIERENERE S (201648 A)
3 MoNRE  “National Environment Report 2011-2015”
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boHEBEZOND, Fo, ITBHEICIW TR, OF. & V-V ORERH#E IR, O
BIESRONRMEN, XM AICBITAKEE=4Y 7 RHlOmbO%L & 7&57
MRH D, ZHHDBIEAIZHOWTIE, A% OREICI VT, BE Decree, Circular M
TERDL « FRECOWTEEIZIRE L, ODA ZEALEHR & O E 2 ) A BRI 2 LES T
EIEL TV,
(2)BRBEREOEH - HE KT D2EXITH~OFIHIHLES  (Penalties for
Administrative Violations Against Regulations on Environmental Protection)
(Decree 155/2016/ND-CP : Decree 155)

2015 FAZHIE S 72 BRI AR HEIEIZEE -5 < Decree, Circular O C# | FpIZEIT CHEEZ
HIERZELZ B 725 LTV 5 Decree 155 [Z2W\ Tk 5,

Decree 155 1, 2016 4 11 J 18 RIZHATSNEHETH Y . THEMM, THO1T 9 B
TREICBIET 25 E BB LZED D L L HIT, TNUTERK LTSS OS2 HICE S T
W5,

Decree 155 2 E SNIZ BRIIE, 74T Y « T v« AF—u4k (FHS ., B
RTTAF I ITN—=TToDT7HNEY T TAF v « JV—TORTITHDHEHE)
2016 4F 4 HITHE 2 L7 KRB 20K BB R Hs & 5,

AN R FLodehEHTT 4 HORFE—H T, LEKICI D ROREENREAEL, FE 7
A XN ABUHEFESORRBANT 4 B —T A VT 7 UK TR 2 FHS
FhoO—BREFTOPK T AT LAREEIRE TOER & FiTh D L Offimar AR LT,
FHS Tl BREJFRZFI R L2 Z EICHTEAY, BIFEO R AERICHTET
DT &, ETRFHEAE ST IR R R OV R B YL PRI H iEe & L CTRER 5 &
KRNV EIFNY Z L, BHEPIIEREZFH LD Z &R E2 /R LT3,

Decree 155 OHlEIZ LV, TESC TEMMOBISCERMICEHD LT, £ ToTY, T
FHA~DOKEE =4V o THaR OB ENFRET Hive, K Decree 1T 2016 4= 11 A 123
TENTTNY T HATRIORR TH D25, ZRETICHETOE=2 Y 7 2EH L T
2o e TEMMNO T F o Me2EE TR IZIB DI T 538,

LUFIZ, Decree 155 ([ZB W TR sz FHERFHIBE Z T,

F 7 EERYEKBORIT ST D ETRIBE (B - RGR) 89
ik ERHIH
2,000 J7~5.000 J7 K> | BREE/AKIER M 2 715 B %5 % B T Bk & it L7236
g, TEMM, MMMLIX, a7 73—y BTEMAMORER, &
A I OE DT ATE O BRI E S 7oK A 10%LL Bl Lz

LLI\

% Decree 155 DFISCAFRT. JICA T (R

SUVIET JORX h¥ g —_ hFAh==2—A 2016/7/1 http://www. viet—jo. com/news/social/160701012640. html
BN AT, F—F I RIS 5 TEMMAT 7o MEEEEL~O A X B2 —I12L 5

% Decree 155/2016/ND-CP
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K OBOTFTEMBI N 5RO S LU OBREEBICT 2 X E & fEH
DB, HEKOBEHEARED), E b2 /o 7o, HAL@ Y (12
Totinotyt (EHER, WESHT, WEME), BEMZICSNT
3. 37 AIC 1 ERTHET DI &,

EM PR E =2 U o RERICBET 2 LR — SR AR 72 5E (5
1HB1HEWIRETS), ERITREICETH A X ¥ — N, BREEIRAEGTHE
FITELOREEREERICET 2@ EA M T b0 & LTRES L,
ZfH5 377z DoNRE, T2EHIHE - BN TX, KRR OB HMEE DT 9
MK L, AN S L gE,

3y A 1ENTERTREE=F ) 7 ORIFEEB, BIESAT. RIEHEE
DRELTWe, FREAREU Th o258, £I3LROBRGFIERE, |
WPLOBRETERBLE B BE 9 2 R, £ Ot MONRE CEZFATEAER L~ LiZ
£ o TRRRES N BB O BRETE B B 2 SIS < FIREE O M &
TDled T E,

5,000 H~11{& K>

HHBEIE=F U VR T LAOEMPITRR LTSS
REETNEH L7256,

H LT, HEKDE=ZY 7 F =2 ORFREENICTE TV o7
f HROEFIIE U T, T2V v TF—F ERHTE o84,

FIERIV AT A%

1fE~15f K

YROBRB EZITEHFICLVED LN HEEEE OV i Es A 8T
2BV TV AT AL THE L TWAR - 2858,

15 fE~2 M M

YROBRHEZIEF LV ED DN EGEABET=F ) vV EE LR E
LR o286,

2E~25{E K

YROFRTOAGER . YREZBIR ST 22 AT 2N, YROVLABRES &
WiT HBLEE A BE LTS A,
HL<IE, BHEEPICHIER R ZUET D720, LR OPKRERR L2

10 pecree 155/2016/ND-CP
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(3)EZ T (QCVN)

QCVN (T BREZICRE T 2 AT T O N M T AENTHEA SN D & b 5 Hdfr (1

T =, T D~V Ay FOBEE) ZEDDLHLDOTH 5.,

KERBEEFRIC RIS % QCVN %
—. Bt 4 —F_TITH L,

$e L L TONEST

N TREEN

LT 15 FEADFE L
Z KBRS TV B8,
ICL EEo5TV S, QCVN HHETED b HANE=4 Y v /T

INHIRERE.

TUVWRWIEERC, QCVN YA L7854 0SS Z EH & I1X Decree 155 D X 9 (2 Hlk
EDHILTND D, FLEFBUREIIERFEL TWenWZ &b b D,
# 9 KEREFHIZHRS QCVN4

PIES T E 52 5H B QCVN TEA4 F5
HiF K 36 QCVN 08-MT:2015/BTNMT
K 25 QCVN 10-MT:2015/BTNMT
HiF K 32 QCVN 09-MT:2015/BTNMT
ATEPEK 11 QCVN 14 : 2008/BTNMT
PEZEHEK 33 QCVN 40:2011/BTNMT
KIR T ABIE TR B HEK 6 QCVN 01-MT : 2015/BTNMT
sV BEREEIC IS 1T D HE 8 QCVN 12-MT : 2015/BTNMT
7K
A ZE I D HEK 10 QCVN 13-MT:2015/BTNMT
WA Fx B ) — VBEEIC 6 QCVN 60-MT:2015/BTNMT
BT HHEK
KEMTEEIZIB T DHEK 10 QCVN 11-MT:2015/BTNMT
AT T DK 4 QCVN 29:2010/BTNMT
PREZEIC 1T D HEK 12 QCVN 52:2013/BTNMT
BRPEFEITIB T DHEK 6 QCVN 62-MT: 2016/BTNMT
B a% (235 1T D HEAK 15 QCVN 28: 2010/BTNMT
G BESEW NI 2 1T D 4 QCVN 25: 2009/BTNMT
ek FL e
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AR E L THEYITH 2~ KBRS 256, A2 0B 21T - 72 8%. EEHAK L
72 % KPR 2% a . B REREH KIS HOR S 2% 6. B2 13 58@ AR %
BEEahind,

FFio QCVN15 fHO 5 6, 9 FfHIT 2015 4~2016 FORIZER/HI R BENTT DI
2o % QCVN FEHEDOFEMIZ OV TIE, ME O E LFIZE$ 5725, ODA b - BV &
B DRRFNTER LGB SR MEDS ] B 28 2R o 7o 8123, PRI D i 2 Eli T 2.

1-4 SR E ORI I51T D ODA FEDJeATHEFI 54T L UM K — D534

BAED T3 b atba R E FEREFFEQ015 £ 4 H)) 2B\ T, [REE
B - K - REMEEEOEBA~OXG] NEASEORBHREICETONTEY . YLk
JEASORIGHED 128 LT, #iEREEEHOKEIRE BEHE O K E & M) Ak ST
W5, EOHI, KEBREGYRIZHIST 5720, K « 1K « KERBEREEZ ARG LA
REEAE B ORI © T E BREFER E o O O FE S 2 3 (—5ey) ) 756880
BUZE B /1#%#%  (Japan International Cooperation Agency : JICA) OHdivl /17 =
Var bE LT RBOKESEERENM LTy =2 b (FEfEIE 2015 4 11 H~2018
F10 ) BESHLTND,

MoK R EHE M L7 ey =2 b Tk, 2016 LY, MoNRE/VEA % 387
Vg —N—hE L, XRMNFLAEIIBITS3HEREO )L, VEARFET 72— 5
AN R A NNOFEZ MG, KEREEBEIZIEKOMK & & DIt A ik B E
A T = X LD ELSL, MoNRE & —# DoNRE Otk BREEE BLUZ BT 21 TBUHITHE
T b7 E &2 HEL T\ 5D,

'WATER it] OEANZE2KEE=2 U > ZRUOBEEL, YT n =7 FOMR
oA —HERT LD THDH EFRFFIC, FRROMSHEHIAET 2D EBE 2 TEY .,
B 4 BT THRIRT D ODA RFOREITENTH, AU FrFrAIo 2 iz 5 L
THZEEBEL TN D,

NI FLAOKEFEEHSEICE T 2 AAROERGRET vy =7 FELIFIIRT,

# 10 JICA D344

Rt B

H
=
H
e

2 JIcA THAFH AT R Y = N ERIEY A S kA
https://www. jica. go. jp/project/vietnam/index. html (2016/1/23 Wi
ODA Rz B4b¥ A b https://www. jica. go. jp/oda/index. html  (2017/1/23 F38) .
JICA TR M atteTE|LTE FREKREEHEENDMEY oY 27 b FEMFHBRERETREE Q01548 7))
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KEREORBNMR DN N T LB FEN T 7 I —
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WIEEMT OB LSS 2 Bl inis &2 %
fid 5 Z &@LU, VAST OMRED M E% X >
7o

2008 H-~
2012 4F

KEREHMNRE M L7 ey =
Jk (7x2—X2)

FiT7 = — X1 FEOEMMIE CTH o7 AT
MO S BTG IR A X o, A—F I Ui R
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RO OGS 51T o7z,

2007 H~
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PR AEF M BT

a2y b

HE IR D 7 2 KEN R E RS L LT, KEE
H R B A 2 T KRR I 4R B RE AL
ATV, FERE LT, 7o KEAED K4
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LTRES] READDEBEKRNEIKD D Z & & faK i
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71 0 NSk D /KBRS B A WU T 5 72O D
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S ENNT AT A RTA Y e ~v=aT )b
N RT w7 O & Ik LTz,

2010 -~
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iR # T L AKE SR
RARE T Y= k

ik 18 AEFHERDRE ) 210 L 5720 D
MREEHRFIOPE S Y | 2 HIgE L, (D
Hrax S o ilkt 7 2 —bHE® > 2 —DOHHERE
AsRdk. (2)7 =EHKE RO ES - BREROE K |
(BBIRIERS (s, AKEFHEE, Pkt Z
—HHE® > & — TR R E D HHMERER
N hFLAETKERR AARERRT) OxXy
~U— 7 O FEhE LT,
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2010 4

AR—F I Ui FAKREPERE 1B
Fralxr

TKEAT BOEARAR S D fodfb, kxR o2 —
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BEEDX Yy /T 4 - BT 4 T EE LT,
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2010 H~

EEUKERETEBEREA) M £ e

MoNRE. DoNRE D /KEREEEFITEUZ 2 )5 RE

2013 4 v=7 b S A X 5 7=, KERBEE HEGE - BUR RO L
Bo— - SR, BORTERHT LT 5 —
L RFHA, WRE A R & L B R TR )
DFEMi, ABIEEIE - KR TBOSEROR
BHEIT-T,

2015 fF~ MBOKESTEHIENM L7 0| < AEWNICE T 57 AR RN T, kR

2018 - v=7h BRI IR ORI b B T He A Tk BB

A H = X LDOHIER. MoNRE & —#; DoNRE
DY /KRB E I BT 21 TECRITRE /1 D s b 72
EEXELTND,

VEA (2 JAud, KERER - KESEICET 225280 T, 2011 £ 5 2015 £ T
ORIz, JICA &%, RO R —I2 k- T 748 5500 5K FALLEOLE N 72 S, 30
b7 ay=r MHREMI 743,
AARLSD RF—Ic kD ERZET 0P 27 Famd,

LITIZ,

# 11 ZFoft R Fr—ic ks

HTH] PB4 LT IS
2013 -~ | 5 $R1T7(World Bank: | Vietnam Industrial | T2EHOPKRMRE RS L LizF v
20184 | WB) Pollution NT o4 T a\unF A HEE
Management =&V VB ORE, EPHKAER
Project44 HEFX~DY — AT T — 5 To
TWa,
2014 %+~ | WB Mekong Integrated | MoNRE X F FAEFE A o KA
2019 Water Resources OGP B b B H#HEEB o T o
Management HELZ T TODF ¥y X7 1 - BV
Project- Phase 1145 F 4T EER LTS, BRI
X, A 3 IR ORGP T — 2 UL
5§ BEEE . KESHTREA DI L
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Vietnam” (Deputy Director,

Environmental Science Institute. VEA

“Current Situation and Policies on Wastewater management in

Bui Hoai Nam X 2016 4E 7 J #EEED

44 HFRERIT Project & Operations] http://projects. worldbank. org/P113151/vietnam—industrial-pollution-
management—project?lang=en (2017 /=1 H 27 HER

B W RERIT TProject & Operations| http://projects. worldbank. org/P12494221ang=en (2017 48 1 H 27 AHER)
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2011 -~

TV T BFEEIT (Asia
Development Bank:
ADB)

Ho Chi Minh City
Wastewater and

Drainage System

HEKRB L OTFAKY 27 AMxtT B &4
BB AT & L blz, EBAKIRIZBITS
T —Z L - FERRARH ORILIZE T 5

Improvement Project | XA 1T> T\ 5,

1-5 MR E D B R ABREE D /34T
1-5-1 FFaB 7J
(1KEE=%V i OIR5EICBT 578 R
T 3-2 (2) 12tk 523, [WATERIt) O X5 78E=H ) U THE TOR—Z T/
AMSE=F Y TV AT DT 20097 TRERERIE ] 13FE LRV,
— T, WA T IV OZITHFIZ 1 %, CEM MoNRE (2 X A1 1ET A b (Calibration
Test) Z=1F. HIEDBEOEED EMENEZ RSN DILEND D,
(2 )Rsarisiae
FERFICoWTIR, 77 > 7 RI3HEF# 715589 (PCT : Patent Cooperation Treaty) (2
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FECTHD, FrartElX, FrPBek I nswAa L, LA 20 46> T 17 5,
F 7o RFERFIZIIPIE R GRS LB & 72 D, PR B SRR # (CTR: Certificate of Trademark
Registration) (ZHDXEEOMRENG 2 LD , PEOFESEGEH EIXPEAEEEDO HIZZh )
MEEAL, HEEH2S 10 F2 b o T T 2, AR oW T, EEORIER7Z2 < 10 44
M oEHTE D,
(3 AFF AT, i A7
N AT ARG T, RERRE O AT THFEN RO b D Z LT
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SIEHFA%EOEH, @ AT A B R (FERINZGAEOHR) ©® REOGRERE S L < I1XHE
FABERAIC L HAE R, © RIS, @IRPEHGEHETH 5,

B ABLZ DUV T, HARIZR h 4 & EPA (Economic Partnership Agreement) Ziffifs L

B JETRO THREEDTZDOOR b FAEPRRAERT A KT v 7 |
a JETRO Web %A K X KF A #wH ATFF:] https://www. jetro. go. jp/world/asia/vn/trade_05. html (2017 4£ 1
A 27 AR
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English Summary

Part 1: Current Situation in Vietnam

A country of 91.7 million people, Vietnam is a one-party socialist state ruled by the
sole legal party, the Communist Party of Vietham. At the 6th National Congress of the
Communist Party in 1986, policies adopted under D61 Méi economic reforms, such as the
creation of a market economy and pursuing of innovation through an open-door stance,
continue today. In the present, the Vietnamese government has been working on
structural reforms and bolstering international competitiveness in a bid to attract more
foreign companies. At the 11th National Congress of the Communist Party held in
January 2011, the party also continued efforts on steady economic development by

setting forth the goal of becoming a modern, socialist-oriented industrial nation by 2020.

Among the public institutions in Vietnam, the ones most closely associated with this
survey were the Ministry of Natural Resources and Environment (MoNRE), which
handles environmental policy on the national level, the Vietnam Environment
Administration (VEA), which operates under the jurisdiction of MoNRE and holds the
highest level of authority on matters of environmental management, pollution
prevention and management, and the Center for Environmental Monitoring (CEM), a
subsidiary body under the aforementioned VEA that lends practical support to the
administration of environmental monitoring. At the local level, the Department of

Natural Resources and Environment (DoNRE) is responsible for practical operations.

In Vietnam, the recent phenomena of urbanization and industrialization have led to
increased amounts of wastewater discharged from factories, the mining industry,
aquaculture and fisheries industries, and households. However, there are no appropriate
treatment facilities in place, water management administration is underdeveloped, and
there is a shortage in facilities and technologies which can properly treat wastewater,
giving rise to increasingly serious issues of unchanged, or worsening water quality. In
the revised Environmental Protection Law enacted from 2014, the necessity of
strengthening environmental management of river basins was prescribed. In response
to this, MoNRE has been developing environmental management plans for three key
river basins: the Cau river basin, the Nhue-Day river basin, and the Dong Nai river basin.
Water pollution at the three basins has reached alarming levels, with pollutants in the
water going far beyond recommended safe levels.

In 2016, a major environmental incident unfolded when Taiwanese company Formosa
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Ha Tinh Steel’s improper disposal of industrial wastewater resulted in the mass death
of fish along the coasts of four provinces of central Vietnam. The fallout from the incident
was among one of many factors that led MoNRE to revise and newly implement
numerous legal systems and enhance monitoring systems. One example is Decree 155,
which went into effect from February 2017, and stipulated large fines for any companies
which violated environmental regulations, including discharging waste over standard
levels, improper management and operations of water treatment facilities, and failure
to notify the Vietnamese government of these issues.

Despite these efforts however, insufficient budgets and labor shortages have resulted
in a widening gap between the government’s intentions and goals, and the reality. At the
Cau river basin for example, the number of sites slated for monitoring in 2012 was 300
sites, and increased to 336 locations for 2013 onwards. However, in actuality, the number
of sites decreased by 42 between 2010 and 2011, and the number of sites actually
monitored also followed the same path, with the government having only achieved a 63%
completion rate as of 2015. The frequency of monitoring is also reported to have

significantly fallen below initial goals.

Part 2: Possibility of Utilizing Optex’s Product/Technology, and Objectives of Overseas

Expansion
“WATER it” (hereafter, “WATER it”) is a set of data management technologies that

utilizes a simple test kit widely used in Japan to test water quality. Using the kits,
“Water it” uses sensors to measure water quality, convert the results into figures, and

automatically accumulate the data.

“WATER it” Service Overview

“WATER it” measuring function particularly excels in screening (identifying which
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sites should be targeted for environmental measures), and is mainly used in a
supplementary capacity for official (yet time consuming) monitoring methods.

Although there are other similar analytical instruments, none of these offer
automated services for sending data to servers and creating a database. “WATER it” also
offers an industry-first technology that immediately and accurately transmits data to
data management sites located in distant locations from the monitoring site. “Water it
sensor” is also the world’s smallest and lightest multi meter (as of 2016), and has the
advantage over competitors in that it can be used by anyone, anywhere, at any time to

readily analyse water quality.

Despite the existence of some demand, adequate monitoring systems are already in
place in Japan, giving little growth prospects for products like “WATER it”. As such,
Optex Co., Ltd. (hereafter, “Optex”) has been pushing forward with its plans to expand
its overseas business and enter new markets. The company’s “WATER it” product already
accounts for two thirds of its overseas sales, and the plan is to focus on developing
countries to continue expansion of this business area. In its mid to long term business
strategy, Optex has set the goal of reaching one billion yen in overseas sales for “WATER
it”.

Optex has also taken up Internet of Sensing (IoS) solutions in its corporate strategy,
aiming to shift its business model from hardware sales to system solutions and services,

and positioning “WATER it” as the litmus test for this transition.

When considering future business development, Optex recognized that quality
assurance would be key to ensuring a water quality testing product would be accepted
by the market, and decided to position “WATER it” as a product for use in environmental
monitoring. In other words, the company decided it would be important to tap into public
sector demand.

At present, the Vietnamese government has been actively utilizing JICA’s technical
partnership projects and various other methods in efforts to improve management of
river basins. As such, compared with other similar countries where environmental
monitoring programs have not yet been adequately established, Vietnam is a location
where “WATER it” has particularly strong potential for contributing to increasing the
number of monitoring sites and the frequency of monitoring. This factor led to the

selection of the country for this project.

Optex has also received cooperation from its home prefecture of Shiga, and believes
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that by developing its “WATER it” business in Vietnam, it can strengthen its brand
identity and raise awareness of its work in water management within Shiga Prefecture,
where the company was able to improve the water quality at Lake Biwa.

Another issue facing Vietnam is the large number of regions and companies which are
neither using water testing instruments nor water treatment equipment. To address this,
Optex is exploring the idea of partnering up with Japanese SMEs that have water
treatment technologies to simultaneously roll out water treatment equipment and
instruments for testing water quality. The company is also looking into these

partnerships as a means to assist Japanese SMEs in expanding their overseas business.

Part 3: Results of Investigations into the Product/Technology to be used in the ODA

Project and into the Possibility of its Utilization

To verify the compatibility of the proposed product/technology with the local
Vietnamese environment, three main areas were investigated: (1) technical compatibility,

(2) compliance with local laws, and (3) compatibility with the local society and economy.

(1) Technical compatibility: Two institutions cooperating with the project, Kyoto
University, and the School of Environmental Science and Technology from the Hanoi
University of Science and Technology, teamed up to carry out survey research. From
November 2016 to March 2017, the two institutions collected a total of 32 samples from
four sites at the Cau river basin and six lakes within Hanoi city. Comparative
verification was then carried out on the samples by using both official methods and
“WATER it” to test for NH4- N, NO3-N, NO2-N, PO4-P (Total), and COD mn.

As a result of these investigations, it was determined that the accuracy and
reproducibility of “WATER it” measurement method meant it had a certain level of
compatibility with Vietnam as a simple analysing method that could supplement the
official measuring process. “WATER 1it” is also sufficiently capable of precisely and
accurately measuring for nitrate nitrogen (NO3-N), making it a feasible alternative to
Vietnam’s official measurement method. Additionally, for the testing of COD, there is a
significant correlation between “WATER it” measurement method and the official

method.

(2) Compliance with local laws: There are no existing approval systems in Vietnam
for simple and portable monitoring systems used on-site such as “WATER it”.
However, instruments in the same category must undergo a calibration test once a

year to ensure the measurements produce accurate figures. The test is provided by
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either the MoNRE'’s Center for Environmental Monitoring (CEM), or the Ministry of
Science and Technology’s (MOST) Vietnam Metrology Institute (VMI). Since “WATER
it” comes with an automatic calibration function installed in the instrument itself, it
poses difficulties for third parties in verifying accuracy. As a result, an agreement was
reached with CEM and VMTI’s calibration test laboratory to use optical filters to carry
out calibration testing on “WATER it”.

Additionally, although there is no official approval system for monitoring products, all
potential customers — whether they be public institutions, third sector organizations, or
private sector businesses — undoubtedly seek some form of quality assurance from a third
party. Although methods for establishing the quality of a product will differ depending
on the needs of the end user, they can generally be categorized into the following:

1) Have a credible research institute or laboratory carry out the test and confirm the
accuracy of the product’s measurements.

2) Carry out 1) among multiple organizations in order to attest that measurement
results can be reproduced.

3) Obtain ISO17025 certification (issued to the laboratory of the product
manufacturer).

4) Establish a track record (i.e. have the product utilized) among Vietnamese public
Institutions, and credible research institutions and laboratories.

5) Establish a track record among overseas public institutions, and credible research

institutions and laboratories.

(3) Compatibility with the local society and economy: At present, laboratories
primarily used by Vietnamese public bodies for water quality testing will dispatch
specialists to a specific site. The specialist will then take a water sample from the site
back to the laboratory and carry out testing and analysis according to official methods.

In contrast, "WATER it" portability and ability to transmit and collect data takes away
the need to send out staff to a monitoring site, and allows even a local part time employee
with little expertise in the field to carry out the testing. Expense-wise, testing costs per
one substance can be vastly cheaper using “WATER 1it”, as the product cuts down on
transportation costs otherwise required in the current laboratory-based testing method.

Labor costs are also reduced as non-specialists can carry out the testing.

There is potentially significant demand for "WATER it" monitoring technology and

system in Vietnam’s water quality monitoring initiatives (run by public institutions), as
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well as among the third sector, and the private sector.

Through investigations into the compatibility of “WATER it” with the Vietnamese
society and economy, the clear goals of local public bodies (MoNRE’s VEA/CEM, DoNRE)
to increase the number of monitoring sites, frequency of monitoring, and number of
substances tested for, was ascertained. Hence, utilizing “WATER it” in screening water
quality and combining this with the current laboratory testing system has the potential
to augment the water quality monitoring system in Vietnam.

Also through investigations, it was determined that the third sector places immense
importance on the accuracy of water quality testing equipment, meaning that ensuring
accurate measurements in line with different organizations’ needs will be a priority.
Similar to the approach for public bodies, the concept of enhancing water quality
monitoring systems by combining current laboratory testing system with “WATER it”,
could also be proposed to third sector organizations.

For Vietnam’s private sector, the aforementioned Decree 155 has resulted in a sharp
demand for low-cost and easy-to-use water monitoring systems. Yet, private sector
companies will also still seek some kind of assurance of product quality when beginning
use of water quality testing equipment. Here, Optex plans to establish a track record at
public institutions and then have these institutions recommend “WATER it” to industrial
parks and companies subcontracted for wastewater monitoring. The strategy behind this
1s to increase the market penetration of “WATER it” among the Vietnamese private sector,
where the quality and frequency of water monitoring can be low, or where monitoring is
not carried out at all. Through this approach, it is anticipated that water quality
monitoring systems can be bolstered not only in the public sector, but also within the

private.

Part 4: Details on Proposal for an ODA Project

The ODA project will utilize a dissemination and demonstration project scheme.

As described in Parts 1 and 3, investigations for this report have established that the
project’s proposed product, “WATER it”, is suitable for tackling Vietnam’s development
issues. Investigations have also determined the demand for the product from local
ministries, local governments, and companies.

The project will focus on the Cau river basin, where urbanization and
industrialization has caused severe levels of water pollution despite the lack of
adequate monitoring systems to handle the issue. A new water quality monitoring
system that combines frequent "WATER it" based screening with existing official

methods, and which uses local part time employees and a data management system,
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will be tested to demonstrate that it can be implemented at a low cost, and with fewer
human resources. The project also plans to help enhance monitoring systems among a
larger number of local government bodies and private sector companies, and through
Initiatives to increase market penetration and policy proposals, promote development
of plans and support measures that contribute to the implementation of “WATER it”.

The Vietnam Environment Administration (VEA), its subsidiary, the Center for
Environmental Monitoring (CEM), and the Department of Natural Resources and
Environment (DoNRE), are envisioned as the local counterparts for the project.

VEA was selected due to three main reasons: (1) the agency’s sizeable influence and
capacity to resolve development issues, (2) compatibility with the organization’s policies,
and (3) VEA’s favourable stance toward the proposed project.

Concerning (1), VEA holds the highest level of authority among all organizations
within the Ministry of Natural Resources and Environment when it comes to prevention
of water pollution and pollution management. Since VEA is a central government agency
of Vietnam, “WATER it” could be successfully rolled out across all regions of Vietnam in
the event that VEA officially endorses a new system incorporating the product.

Concerning (2), the growing need over the last few years for measures to tackle
environmental pollution in Vietnam has led to the Ministry of Natural Resources and
Environment to expand the scope of VEA’s various responsibilities in environmental
management, and increased its power to execute policies.

Concerning (3), meetings on the proposed project have already been held three times
with the VEA’s Deputy Director General, Dr. Hoang Duong Tung. In the meetings,
concrete discussions have been held on the details of the project and the roles that the
various participating organizations will take on, and VEA has indicated its support and
high hopes for the ODA project proposal. In March 2017, Optex presented a draft of
meeting agenda to VEA, and held a meeting with Dr. Tung. The agenda put forward the
clause, “Should Optex Co., Ltd. be selected for JICA’s dissemination and demonstration
project, the Vietnam Environment Administration (VEA) has a strong interest in
working with JICA and Optex Co., Ltd., and consents to in-depth discussions being
carried out with its subsidiary, the Center for Environmental Monitoring (CEM), on the

project.” Dr. Tung approved the contents of the document and gave his signature.
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Meeting Minutes with VEA Dr. Tung (left) and
signature of VEA Dr. Tung OPTEX Mr. Togo (right)

The following three outcomes are expected upon completion of the ODA project.

1) Demonstrating “WATER it” contribution in making low-cost, accurate measurement
possible with few human resources.

2) Development of a new water quality monitoring system among Vietnam’s public
Institutions, as well as a system where employees are provided with the necessary
technologies to continue using “WATER it” even after the project has ended.

3) Through activities to promote the use of “WATER it”, foster understanding among

the public and private sectors of "WATER it" technologies and its value, and

develop the product’s move towards commercialization.

The roles of the counterparts in the project are envisioned as the following: (1) apply
to the Japanese government for an ODA project, (2) assign the required number of people
for "WATER it" demonstration project, and form an internal project team, (3) cooperate
with the “WATER it” demonstration project (comparative testing, monitoring, utilization
of data), (4) cooperate with the development of a new monitoring system/structure that
utilizes “WATER it”, and (5) carry out activities to promote the spread of “WATER it” and

the new monitoring system utilizing the product.

When carrying out the ODA project, MoNRE’s subsidiary body, VEA, will act as the
local counterpart, and its Center for Environmental Monitoring (CEM) unit to take
charge of the practical operations under the guidance of Optex. Optex and CEM will hold
discussions to develop a demonstration plan for the verification project at the Cau river
basin, with CEM then assuming a management role and giving instructions to the
Department of Natural Resources and Environment (DoNRE) at the target region. This
structure was proposed by CEM’s Vice Director. Extra support will be provided by

Kyoritsurikagaku Research Institute Ltd. for improving reagents, and by Techno Science
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Japan Co., Ltd. for water quality analysis. For guidance on monitoring technologies and
training in Japan for CEM and DoNRE managers, Shiga Prefecture and the
International Lake Environment Committee will be requested to provide extra support
for CEM’s demonstration and give advice on localizing and improving the product, as
well as comparative testing on an increased number of items in order to further develop
business. Requests will also be made to Hanoi University of Science and Technology and
Kyoto University for seminars and other activities to promote awareness and increase
the use of “WATER it”. As for negotiations and arrangements with Vietnamese public
institutions, project management support, issue analysis and support for development

of project plans, consultants are slated for this role.

During the period this survey was being carried out, Optex applied to JICA’s first

dissemination and demonstration project for FY 2017.

After the proposed project is selected by JICA, Optex will begin work from FY 2017
and have “WATER it” implemented and used at sites in the Cau river basin which
previously could not be monitored. Through this, the company will cultivate
understanding toward the feasibility of a low cost water quality assessment which can
be carried out with fewer human resources, yet at the same time at a greater number of
monitoring sites. The correlation between results from “WATER it”, and results from the
current official testing method will be verified by CEM or external research institutions,
and "WATER it" ability to produce accurate measurements demonstrated.

In FY 2018, Optex will carry out a demonstration aimed at the public and private
sectors, propose policies aimed at promoting increased use of “WATER it” in water
quality assessment in Vietnam, and carry out promotional activities highlighting the
product’s accurate results and cost effectiveness to foster public and private sector
understanding on “WATER it” technologies. Through these activities, the company
anticipates the development of its business in Vietnam.

Based on issues which become apparent from demonstration activities during the
latter half of FY 2018 to the first half of FY 2019, Optex will decide on a business model
that is best adapted to Vietnam, and the appropriate business partners and sales prices
(gross margin ratio) most appropriate for the local market, before formulating a business

plan.

After discussions with CEM, the Cau river basin was selected, as it is a site which the

agency had already planned to carry out monitoring at. Another 54 sites at tributaries
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were also selected.

As a specific developmental benefit resulting from the project, the goal is to increase
the frequency of monitoring at the Cau river basin from the current five times a year to
three times a week (annual total of 156 times). Additionally, the project aims to improve
the overall quality of water quality assessment programs by combining "WATER it-based
screening” and the official testing method into a new monitoring system, and managing
assessment results all in one database. Improving program quality will also make it
possible to quickly and accurately identify contaminated areas and form
countermeasures when abnormalities in rivers are detected.

Initially, the envisioned ODA project plans to have “WATER it” used at public
institutions and agencies, but in future aims to address the needs of private sector
companies in conforming to environmental regulations. By targeting both the public and
private sectors and expanding the scope of monitoring and capacity to identify causes of
water pollution and form appropriate measures, Vietnam’s water quality can be
improved.

Optex 1s also setting its sights on Myanmar, Cambodia, and other Southeast Asian
countries where monitoring systems are not adequately established. By rolling out
“WATER it” to these countries, the company aims to help resolve development issues
faced by developing countries grappling with insufficient budgets and a shortage in

manpower for carrying out monitoring activities.

Additionally, Optex is looking into having its proposed ODA project and JICA’s project,
“Strengthening Capacity of Water Environmental Management in River Basins
(counterparts: MoNRE/VEA)” take on complementary roles. Specifically, discussions
have progressed with the JICA project’s specialist team on sharing information to
compile a “Pollution Source Map” (which had already been planned for creation under
the JICA project), and investigations into the feasibility and usefulness of simple testing
instruments in augmenting environmental management of basins and streams for
development of relevant policies. Should this usefulness be proven and acknowledged,
there is the possibility that the use of simple testing kits could be recommended in

government guidelines.
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