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@ R+ FLOERITDERRK
(@) REFLOEBITICEAT 2EIRILEF—ORE. R P—
2010 4% 6 H 17 BICERS XV 12 & N7e =L X — ORI 7eTE AICBIT 2 g ClE AT &
BT AR
EEE T DA HIBOEATEEITIE, SR OMBAGmE 2 BEESE2 2 L, |
EEST 2 BB - ERET 2 5B TE =3 F— ORI E LS 2
MERRAT 2B BT 2 5813 B K. Fii, HiE oL T2 L, )
EWV O TENFITHEILT 5 L S IZHi ST D
2010 5 12 H 20 BIZAR SINTZBINFOHE (No. 2331/QD-TTg) TIFXEFDE - R/ILF—
OB MIHTFHEERE I O = L F =B L TR STV D
2011 45 1 A 26 BIZAEINT-BHFOBE (Direction 171/Ct-TTg) TIXERIT D Z 7
BT DEIEEET M) U LMTICRB|T 22 BRCHBLESE LV AT A5 EAT
L LHERATINF—ICHT LI LS ATV D
(b) "—F = UHDERITOERK
WA, N M ATIHRBAA O TR EA TR Y . AL, HERAOFEREE - T
EFTND, WFEMRIINI A, F—F I "M Tx>, T, XFr Lol o RE W
DAL ~OEERHEAL TV, Ll I 2210 646 O, [ CTadk
R ~OEENHEATEY | A OE T LTI DI TAIEIRI~D EE DEAE 10~20% O
ATHML TS,



R—=F I UTTOAERIIIAR—F I VT ARZESORERPERLTBY, 177 - Kl
FEHIE & LT Nol, No2, No3, Nod, A I ko pb b 5 DOMIRIZ T, TNENTEEI N
THY | FEEEOERI OB EREIIA—F I T RBIE B4 (SaigonPublicLighi tngCompany)
PIT->TWVD, R—F I Ui REOXNIERIOERKE )T 27,986 kW TIHEE D ITHFEM T
117, 500, 000kWh & 72 v, 4R THI 186, 800, 000, 000VYND (K7 9. 8 {&F)) DERA & 725,

BR—F I UTITIEBURTHY 147, 000 AT OERAT N E SN TEBY . £D 55 1,200 £TD LED A3
ABRERE S AL, A9 11, 000 ST O @ET U T LATHR T Z o A6 OB CIEL o gt o ¥
—TEBEENTWD, T, 39,830 4T DEMAT AT AIRETH 5,

() R—FIUTOLKRBAICEET 2 5ERDEE

F—F IV OALRIA~OFEITS %, HBEEIDERLS, GOEEORAZESL, 7=
VAR MRS T, DAL E S5 TRBIITEELRALT—EZAOUESTHY |
TREOARDERELSZER L TOLSBERH D,

NERHAORBEOH 2w, WET L,

EEITOMEBH KB L, AT 2ax hbLEETIT5,

BB R E~OEFAENATOEE VK LT BLRFOHHEEZ T 5,

AT V= TholEN=E8TiE LToA A=V 2ED, T3, b, BOEICET
DHLWERE ZRENAZ T2,

d) R"—F I oHOAHLERERAICET H5EDORIE
FREOFHEEZED D7D —F I T E T TFROSHSEHED T D,

BRD 50~T0% DIERIT & B — 7 BRI LTWD, LovL, ZIUTHRARMZR S5 & 137
57, RBOFME T TE ~ER7R L KT T ATREMEN H 2,

FIEFTRE 722 2 TE AR & LT 238 AT I IE B OIRHER IS B — 27 RFIZ 100% DB 5 & Txt
JE L, A7 E—ZRHZIZ 40 225 60%DH A E T2 L H2FH I TN D
—11, 013 4T DIERRAT A E i o 7 —CHEHIN TR, oM 122 ha—LLizn, £
=X VT EEToTND,

(e) LED ERRITEADT-HDIRRE

2015 4 8 H 11 RAIZHENE S 7z ECC FAEDAILIIAD LED LI T 58 I 7= Th—F I
MR E SO R CTd 5 Mr Dung DFHINEIZ L D L A—F I VT OERIT OBURIL TR
KeThHo LD L,

© WID TN ML TAIKIMIANC LED 23 E4L72D1% 2008 & F A Tl STz,

© BR—F I UTTNOAIRBNIBUR, AT 147,000 TH Y . 20 9 BLEET U 7 AATH

#7°97,000 AT, AT A3K) 39, 000 4T, Z O/KERET L 11, 000 XTd> 0 | EEEAT O 1, 200 T
EEBRE O T OB B 22 SIT K Y LED A S TS

« BARTE DI DPIILTICEL Y 3 2 4L FI TIXE LT O 30W 225 500 M H STV 5845y
(2% LED O Z it L7z v,



-+ LED 2RI H72ITid, pEsn R - BUE, £k - E, a A~ T A SR BT
OFHHE - HAWENEETHL D L,

HER, EEEROBRA S LED i3kkx RN H -7t D2 L,
- LART. BAARATIC LED Z3BRAGICEEH L3RRI 3 e, Radiip 23 72 < | B ERRTIG
TERDSTZENH S,

@ LED EBRATRIIAE

BR—F 2 T OE BT OBURTHA 2 i L. ECC-HOMC & i T, FEiFRBR SIE kg O E
AT Do TORRAEE 2| FERAERRBRAATU N HNE M - BEE/BREE L~L « B2 7 O BLIHIFERE
T2 ENEL, A RREHE - HT D, TRo 4 KOBERARE L, ZALOERKLT
ORI AE MR L, LED L&D DB O 21T - 7=,

- WAHIE | R

250w | 150w | 100W
1|Linh Dong Thu Duc 67 8 F {8 40
2|Khu noi bo Nam Long District 9 | 21 91 11 F {8 25—35
3|Duong 47Quoc Huong District 2 11 7.5 F {8 30
4|Duong s03 KhuHaiQUan |District 2 11 7.5 Fr {8 30

(a) 4 RDEY DML
LinhDong street O FHAHERE
ERKE : 8m, EEEME 7T AT 7V b ERATRERDL : A0S, BT S 0 6m, 8m
EIATFIOBERE © 30m, 3Im, 7> 7HMH « mIET MU U LAT 26500, T FHE ¢ 67 AT,
— EKME =8 m CTHIEK 2-3 m)
- EBME: TAT77L b
- JEEATRRE: Ao I
- EHE H=6m., 8m
ST O FEfE= 30 m, 31m
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- ERIHEET : 2500
- EEITAIE 6T AT
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WE AT 1 e 2

HEFEATRI O BERE: 30m B FEAT ] O R - 31m
WATHE B HIEIT £ TOMHERE: 1n WATHE B HIERIT £ TOMRERE: 1n

EFEATE S0 8m EHAT RS 6m

HAQT : 1x HAQT @ 1x

B HEAT B HEAT EREAT B HEAT

(VAT (VAL % (VAT (VAL %
31 13 6 36 27 2 2 16
28 14 7 38 29 2 4 17
23 10 8 29 20 5 5 10
19 7 4 23 17 4 3 7

T DAFTHRSRAT Z DAFTHRARAT

gk Z0 gk Z0

—fhEER DA ~fEEER DA

SEEEIDOWD S LN SEEEIDOWD S LN

SR EE AT E (R T I B R AT 2 5 4m X 4m |

| ®illes 1]

ZCHIE

Khu Noi Bo Nam Long Street MR MEEE

— SHKIE = 6~8 m CGR{THIHEK 2-3 m)
- EBME: TAZ 7V
- JEKITERE: Mo

= . 8m
- JERATH O 25~35m
TR mET Y T AT

HEES) : 250W 7 708 21 4T

(e & 2 1

150W 7 > 723 91 4T




I T 1

7 v 7 FEFE 2500
BT O FERE: 30m
HITEER ) DB E COERE: Im
EREAT R S 1 1m

T E T 2
7 TR
AT O RERE : 26m
WITE B D
EFEATE S 9m

150w

EIRETE CTOMEEE: 1m

AT ¢ 1x BT ¢ 1x

B AT E AT AT B AT
(VALY (VALY (ALY (VALY
33 7 4 32 27 2 2 26
28 13 8 33 20 2 4 21
23 11 7 25 14 5 5 15
19 7 6 20 12 4 3 9

Z DAAETRSAE Z DAhAETRSAE

-l Alen “ZiEE: AR

~HERE: 20 ~HEERE: 20

SEEEDOW L S D0 SEEEDOW D S D0

6 FRBE A5 AR E 5 AT 0E S AT 0 B 4m X 4m |

CTCHIE

Quoc Huong Street (D FHA S

- Llutkrpﬂi
BHME: 7TA7 70 b
FEATRRE: ST D I

H =7 5m

LTI O BEffE= 25~35m
TR mET MY U LT
FIHEE T

8
H

[
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5k

|
i Q i

= 5~7 m (BTHIER 2-3 m)

100W 7 > 725 11 AT




BT OBEE: 32m

BT OBEE: 32m

WITHIEE D DIEKAT £ TOHERE: 1n WITHIEE D DIEKAT £ TOHERE: 1n
AT 17, 5m EREAT i 17, 5m
HAL ¢ 1x HAT @ 1x
E AT B AT AT B AT
(AT (AT & (AT
20 3 1 22 17 1 20
18 3 3 19 18 2 16
13 5 4 15 14 2 11
8 4 4 10 10 2 9
Z ORISR Z ORISR

Sl Dl
—HEs: 20
—EHEIL OB D & FEH

-AZiEE EEICD 0
~fTEsK: 20
EHEEID DO D S IR

MR A E AT BB AT 22 & 4m X 4m (2 THIE

| ®illes 1]

Khu Hai street DFfATAEEL

— JHEIKIE = 6~8 m GBRITHIEK 2 m)
- EBME: TAZ77V b

- EBATERE: Aoz

X H=75m

E AT O FRfE= 30~35m

TR EET Y U AT
R E

I
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|
I

froN

D 100W 7 A3 1L AT
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TEITREI O EEE: 30m

TEFATRIOFEEE: 30m

WITE R HIEFAT £ COMEE: In WITE R HIEFAT £ COMEE: In
EFEKTE S 17, 5 EFEKTE S 17, 5
HAL ¢ 1x BT ¢ 1x
AT AT AT AT
A A A A
18 3 1 20 19 2 17
15 5 3 16 17 3 16
12 5 4 14 12 4 10
8 4 4 11 10 2 9
Z O FHRS Z O FTRS
-ZEE: v -ZEE: v
~HTEEA e ~HTEEA DR
SEESHDOW D X FEIN SEESHDOW D S FEIN
RS A NE B T IE R AT 20 B Am X 4m (& CTHRIE

(A& & 1] [E & 2 ]

TE AT R A A

F—=F IO 4 FRTOEBOREEIToTo, K LB THEBIMRERE, EKOJEL

BREEDER Y LY
ZIENOEROE R, 2@RDL

TEHEIT OIT B, -

WX > THAEDZEN K E WV, EEEO LED E AT 28 AT 581
R— VD ZFHLARIFIZ OV TEE

7RI 2 TR D BN 3 D, AFHEIZIB T, LED JE AT OFRBRE AN DIRE Z1T > Tz
N, Bm—=F I TN T TEE TR 7=,




B 1 I =4 3 & ) > ]
No W4 | HiX S Bl b A EqujE%H %E?
(m) o50W | 150w | 100w | " &
(m) (m)
1 Linh T s piee | 8 67 8 Ja il 40
bong
Khu 05
2 |noi  bo|9 8 21 91 11 gl
35
Nam Long
bwong
3 47 Quéce | 2 5-7 11 7,5 il 30
Hwong
bwong
4 s6 3 khu| 2 6-8 11 7,5 gl 30
Hai Quan
- JERATSM
No Y4 SRR (Tux)
1 Linh Péng 14,5
17,1
2 Khu noi bd Nam Long
10, 7
3 Puong 47 Qubc Huwong 8,8
4 Puong sb 3 khu Hai Quan 8,5

(b) LED SERRATHLHRARET
O EAZMET % LED AT O HAFEAL M

A B L — UL EHH LED BB TS o 7o Bl /) & vy, LED IR 2 £ 7> L 72 3B B AT o B
MARRE 72D, AZ L L—BRAPH LB LZED TWHCOBEY 2— V&N E L, 2D
] ool g, AL AE B L, ARSI B EED D, AL L—OHEIFE L
TRRD 4 JOEMBN EiFohd, £7. LED 7L ZOBRBRHIT LD, ZHEFAZ U L—
MEOHEART L R, Ra 96 OEEMAED LED 20 L, KEAIRE (20006~2400K) T
BEROBELZIZEDEREMORENRETH D, Ele vy r—VIZbmWnEiiinsii STtk Y
— A7 LED 73 A A TIIaRE®R., I 7Rk L, SRPBELL NI H DN, A
> L —RESUT LED 73 ZITHALR R &0 L T 5 72 DRI K 2 R OB TTIT 220,



BHEHSLEDT 543 R A AT BE hnde O SIE IR BEEERL LECEH

2O0BELTHITONDZ EITFEL X VT L7 2N THD, AX v L—ESXUITRE
HARIRIE, AEE T —BIRHI RS ATRETH 0 | “HE - 7 L 7 B2V E L L o X ORI
CHERO BUVEOEH LA FH” BAfges /s> T 5D,

WRTEEI ECZ

SOBRELTHITFONDZ EITEmWEEY I 2 b—y g U HEHIFR ST B, BENERIHL
2 b— a3y LEDEEHREHMhomME S5 28T “BIROEMN - = A MEJK™ 2358 L
T2,

4oH & LTREZEIZH T LD DIFEMREMNT > X 2 L — a 21T 9 72D IS MR BRER i
MFEFELTWET, LEDHEIARAEZMET 2 ECHRIASREORZ W NIE LB TE 50
WEETHY, ZORBERN D £ TETOHRTHE, REROBD, HanEEmEed,

LEDT M4 Apia T a . —2) 50

O RFUL—EXUIT BT i THERIBGEZED T, A ZF.0IK 8 0 0 0 kT
HEGRH LD, A% —EBXUIBEIC TIHER L TWD X P A, A4 £V FRITICTBN
T, 77 rakz 1 oot e UTRA, iz, Sl ETEo7n 22X b
FLAENTHED D, ZHICED, FFEEINTWDa—h L a A NOFEB, R - AT )
ZAZOUWNT b T REDEHITHED 2 FR KD,



T 2T U T OE A

Delivery Type . .
Customer period Qty (pcs) (Watt) Application
Fii;%;i:fllilgfiféifd 2009-Current | Over 3,000 | 45W—120W Street Light
%iﬁf:if y§f25?§i;§ 2010 180 15W-30W Pedestrian Bridge
LAO PDR Electric Street Light
(THATLAND) 2010 350 oW (Main Road Lao <-> Thai )
Port of Authority .
(THA T L AND) 2010 120 9OW Street Light nearthe port
ADB project
2011 220 150W R 1 Road
(THA I LAND) arat foa
Air Force base
2011 280 75W St t light
(THAILAND reet g
Factories in
Indonesia, Vietnam and 2011 Over 20 75W-125W Street light
Cambodia
Shanghai City .
2011 100 75W St t light
(CHINA) reet g
Industrial estate 2012-current | Over 2,000 | 75W, 100W Street light
(THAILAND) : : &
Local Government Streetlight
(THATLAND) 2012-current Over 700 75W, 125W Rural Road
Yangon City .
2013 185 60 St t light, F1
(MY ANMAR) W reet light, yover
Highway .
2014 800 125 Road light
(THATLAND) v cad 118

(c) BARENDLIaL—ay
EET FU T AETHES LED AT ~DEADT I 2 b— g LT, FaoBE0LB0 .,
X TR (1x) OET. 50% LA EDOIHEE IR ATRE L 72 5,



A3 L—H LEDEERAT (65W3 47, 130Wa17)

BRFITENCDESHRAIER

65SWARAT 130WH 17 190WH AT
A5 L—8 HEBLT

A5 L—8 HEBLT A L—8 HEELT
#WWH LED XWiM -LED WS LED
<ot RMBEMRa 70 < REMRa 70 MEMRERa 70
A HRESH 6SW / AREN C130W HRESH 190W

=N, —— = e el
e $ - (24 2 5 L S
Rt N ~ of i - . . . &
S RREIEA : 7.221x THREEEEE 14k S #4 BERF - 331x

’ﬂ HPS150W } ~ HPS250W } ,—1 HPS400W |
: BEFOMERLT = BREOMNBLT BEHEOMELT
. ABEE BETVILGLT ) . KEWE -BWETHILTLT . AREBH BETVILGLT
MEMRa 25 MEMRa 25 . MEMR2 25
MR 175W HRRA 2T5W HRESH 40w
—— ] T ———— ‘ N ‘
23> 3 7 L3 2! ool
FHPRE BB -7 451x SEHFEEEEA - 181 EHPEME BB - 321x

d YTalb—Ya BRICKDEEERNE - C02 BIRE

BERE (770 A BBER R Z1-7 LEik(TOV T NERERE)
BEFMDL | BEFNDLL | GEFN AL LED LED LED
150W 250W 400W 65W 130W 400W
H=pes) 1,000 2,500 500 1,000 2,500 500
s s AR 150 250 450 65 130 250
RRAREAEW | 28] w 50 50 7 13 15
1 ADEENE (h) 12 12 12 12 2 2
1 EROREBRHRA) 365 365 365 365 365 365
1 EROGHEHE () 4380 4380 4380 4380 4380 4380
1ERNEEENEWWN) 657,000 2,737,500 985,500 315,360 1,565,850 580,350
SEAEENE (W) 4,380,000 2,461,560
HHR%(tC02/kwh) 0541
B 2002/ year) 2369 1,332
Bl B 002/ year) A 1037
10 RIBIR 2002/ year) A 10,370

EJET R U 7 AU LY LED [TIEMAT 4000 AT 2 25#4 L7=54A. C02 OFIJEEIL 1 #£/MT
1, 038tC02/year & 725,

(e) REMUNEH
CEMZ LYy MHIEEZFRIM Lie o 7o, K 6~T 42T LED OMEAT O A = ¢ /b3 2 b

ZmET U U LT & LED ST OEXUROEFTEINT D Z L TE 5,



The comparing HPS to LED without JCM
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Ieak pag

“EIRZ VY MEBEAFI L. 50%DMIBIATT o =55, 49 4~5 45T LED OMBATOA =
S VIR METES B U Y AT E LED AT ORI A TR 5 = L A8 TX B,

The comparing HPS to LED with JCM
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(5) JOM BHEERI<ME(H-FAERNE
O HEAEH DR
FRAHNPE LTI T ROBHI TRF T2 2 L3 TE 5,



. EVN
R RiFLBHAR

BR1T
e WAL
SO WL T . S——————————— N—
o
REERE: F—FILHAREZEASR
MITESR ﬂ N
. s e s e A=
S 3 A LREE
1] 3m DAV RS VN Order
HITER GiaGiatt
Order Delivery
fREAEESH
Stanley

() "—FIUHARZER. XERF

EEATOFTAHEITA—T I VT ARZERICH Y, LED (LOREE2ED 2 HAIIAREZEEN
DIGBR/PHEY T 52 L LD, ERITOFAHIIA—FIVHTARZESVFHTAT LI LR
HOTEHEEa Y Y =37 ANICARZBEBAD, ITERITOFTAE> ZE S E -
IEENADLEND D, 2B, HEEa Y =27 AOBEICHOVWTE, 5%, AREES - &%
W% L SR E ik - EDLETH D,

(b) FREAEIHE<*t (SAPULICO)

RIE ST ARZESD O AR OHER - BHATINTEY . A—F I i CTITEM
1,300 fE R (690 Jik Rv, # 7% 3,345 M) OFRAENILMIAOMER: - HFEIZHI D YU TH
v ANERIFAOKER: - HEIZE O T\ 5D, BIPEHSHIT ERRICHR LI 5 2OBZ U T b O
R CARBIADHEREFE 21TV, £ U 7 0B RMR~HERF - BELOWE N A D TEEMN
oD,

(c) NrFLEALK (EWN)

NEFRIAIZBI L C BN (X ESROMIN, BROKE, BEEZIT-oTBY ., XM FLEBHAIE

e, BLEFELIT-o TRV, EHomE A, BERORE, FHELITI, XM FAEHAH
(ZIE 3 DOREAANDH Y | HUlEHEIZ EVWN NPC(AEHE~ ~ - A& 8 tk) | EVWN CPC (HHERA | A
B J18FE) . EVN SPC (R~ b F A FE A . EVN HANOI (O / A TS R A8 J148%E) . EVN HOMC
(F—F I Ui b LAERF) | EVWNNPT (R b F AESIEEAD) 120 Tnd, EOHT
HAR—F IR N ABHAIEA—F I T OALBHAOBRMAEZ#MR L TRBY . EHof
el L BICENA—F—DEREZIT> TS, BEXROIIWEIFR—FIVHTARZES IV X
bbb,



@ 77AF VRARF—LDHER

F—F IV ARZERIT JOM oM 2=, 7no=l NalEDDHZ L E/rolzl LT
HALBA~O TEPNMERICH 20T TIERWO T, R A Z T 125R0 OB E S 1=
FAEOT R Yz MIRIT HBMAF—ARNEL 72D, EoT, A, 774 AAF—
LOfEE FRLoE v FEhe L7,

(a) &ERMEEH SDEFORET

HARD A H N 7 PWEARIEEE LT D 2 1T, X b AEFERIT (hRERIT) 25 /0B L TRz L
7o 4 REEREESITOOL D Th DX M AEERFMRIT BIDV) | EHEEH 84T (JBIC) A3k
HLTWDA M AT (VDB) OAF 4 1TICA [ OB AT OB LU CRlid ArRED sl L
fol 2 A, MBS E R L ECEBIC 41T L b4 RIORME~ORE FTHE & OEIE % THV -,
ANRZERVPERICME Z 5 1T 2= OIIARZESOERP HIVUTKTRPME L2 T 52 &
IFARETH D, oL, EERICARZESOARB LG LTDIIIEEME N D2 &,

® AEmDIEE

FERIZBE LT TD LB E Lz,
(@) AEWMPA L

AN LA OERAT O LED fhF

(b) AEDESE

i) FEFR

LED LED & 13594 A4 4 — K (light -emitting diode @A =3 % /L LED) %7
L. LED | %% O @zh =M L OV B /A OBLS ) & IR AT O ZE IR SR 12
FIHENTWD, AEICIBWTRT LED & 1%, LED FREAKEZRICI VT N Y 2
SR R I

LED 3 % H B LED JERE R D E R & 13, RN IS 1T 2 T8 0 Hulilifigs 2 (R4~ 2 8La»
5. M EER 2 RS 3 OB A 273 B A TRIE S 5 I
FWOZELThHD, FLHNFRPARRIIT L TEAVOIT—L XLy, &
VIRV O BN ATRE T D, M1 B B D PR DB IEMEIZLL T DFRIZ
RTERBDTHY, ZORMEICHET LZLBEND D,

(Unit: cd/m?)
e ——_____ Extemnal Conditions 5 5 &
Road Classification ~ ————_
) 1.0 1.0 07
National expressway
- 07 05
. ) 1.0 07 05
. Major arterial road
National 07 05 -
highway ’ 07 0.5 05
Arterial road/collector road 05
Note External conditions A, B, and C refer to the following:
A A roadside condition where there is continuous light that affects the road traffic
B.......__Aroadside condition where there Is intermittent light that affects the road traffic
A A roadside condition where there is little light that affects the road traffic

X RNOFRR
SRS, EREIKSY, mE A EEEENE, EE, REEERRIE R,
R I /ST |




R AMIRIEAL B, CORFIIE TRCICSTRT,

A HES ISR e 5 2 D15 S @ TR R IE S T2
B JHE IR T 5 2 D5 S Wt R ISR IE S 7R RE
C : HERZBIZEL G2 DE TP HE D R IREE

FREOMEIE, 2011 4F 9 HIC BARE £AEE A L7z [LED 3ER - b Fov
BOIEAL A KT 4 > | OEMER- T Th 5,

CEWAREE ¢+ EHOWEERELIZ. NT A B (ZEE%%) DT b MEETUTDU v NEDOAF
BThHD, RTFHEEROTZOIZ, V77 LY AT VT OEINEEEIZT 7O
Ty MIDOIHET D,

EWAREE ¢+ EOWERE LI, IS (KRAERICBWTE, V7L rovrerny

=7 b7 U7 wET) LK DENHERERT, EOMHE T, FEHIE D 2
T L%l U CESEEST 20, £3E & BB #HT b THEE
B

(c) AZMOBE

HH S

GHGHE I o> BB 5 1 ERATICLED 7 7 A RRIET H 2 & T, BEHHGGHE) b ks S

HENEEEDHIB S, OWTITATIFEATIC %wfébé
GHGEEHHIR DB D721 D,

V77 LoAPRHEORE | V77 Lo APRHEE, V7 7 Lo A OB OIHEE T &,

K ONEER D C02 PEHRE N BRES D,

ey MEHEOEE | ey MEHEIZ, YeY ey NHOLEDERKL OEEE T

B, BXOEEMOCO2PEHKE N SR ET 5,

FT=H Y TNTA=H — EEATICRRE T DLED T o 7 ORBIRFH] (e HLAL)

TSGR/ 2 S VD LED T o 7 D4 FiFE SR
- ERATICEHRE/ AR EnNT7a Y7 NHLEDT v O EEIC
ESNWT, ey s NEMANZRESINZ) 77 LU AT 0T
DENEOEEFW)
- BRITICHERBINDSL 0= NHLEDT v 7 OEIEE &
(kWh)

(d) B
U R U FOTSTOEEREET 70 Y= MNOERT 5.

GG AR DOIEFEITIZBWT, BEFOKIE T > 7 O, F 72 138bE A X
DWLEDMBAAZ®RET LT s b

HE 2 I ZBE S 5E 0. BHMGHEN DA ST D54,

23 % LED 7 7 OENMEEBEEOEE., £72134 LED 7 o 7 OB#IRRED T = 4

VU ISR AT A EEAL TS T Y27 b,

(e) GHG HEHIR# & UF GHG F2%E

V77 LU AGEHE

GHG HEHIJR GHG FEi%H
V77 VUV AVAT AMIHACONDHEET Y v KET €02
a7 MNEHE
GHG I GHG FE%A
Tavel NUATAIHWOLIAEE Y v RET) €02




f) VIFLURAHHEDRTELEE

OBEfFOBRITIIKEIToEmET MY VAR T v 7ETHY . ZbIEZEO 7Y v RET
EHET L, HFEOT T LHART, ) 77 L AHOEBITIIROENEET U 74 (HPS)
DT T THY, ZTOHAMKILLTITRTIEY TH D,

Vo7y LA | EHE W) EERBIOM o RAUB | P02 NH
Ao 70 BHIZ 351 5 LED R BHE | LEDT o 712 As
¥H Aﬁ4b74/
HPS 150W FU7 Ty N | 1500 LED 65W
NI A RT > k| 30W
¥
HPS 250W T 7Ty N | 2500 LED 130W
NRFT A "D > k| 50W
¥
HPS 400W F 7Ty N | 4000 LED 250W
NT A KT k| 750
o

V757 L ZAHEHEIZ, 2TV 77 LU AHAS U FOBHEEREOSEHLEET S, V77
VAT v OEFHEIEE R, EOEW OGE BERH (), K07 Y v R R
(GEF)  (tCO2/kWh) 8T B TCHRET 2, V77 LU APEHEDORSMEEZROTZDIZ, V77
VAT T OEBNEEEORTEIZIITZ VT OT v MO HER W=, V77 L AHT T
OBM@REIL, RS A7 A TE=2 V73577 N LED 7 v OB & %
Ly, FREAHIGE S 2 7 A CRIZERE O AT/ 26 L, 2o 8RR bE=2Y v 735,
OV 77 L AYEHEBDHEE

GEFvn
1000

REp = E(PCre) * Hpj *

REp: #ifp lcBi3 5V 77 Lo A& (1C02)
PCre: £V 77 LU AT 70EIEW)
Hpj: v =7 MHLED T > 7 OB (RefHAL)
V77 V2T o7 OB IR — & g
GEFvn: ~ b AZRT HEAMIEHEO 7Y PP R (£002/kWh)

(&) B2y FMEHEDETE
TuYx s MEHEZ, BPEEC AT A TE=F ) 7 LY ey P LED 7T OH
RIENWHEEL, 7V v FYEHERE (GEF) 2 #T &b TRIET 2,
(h) HHEIREDETE
REp = Z(PCre) * Hpj x GEFvn /1000
PEp: #ifMplck 757 ey =7 MEHE (1C02)



ECpj: m ¥ =27 NHALEDT v 7 OB & (kWh), MRBAHIET AT 2280 CE=X ) 74
H(E=HZV T UAT L)
GEFvn: X hFAICEITHE NGO 7V » FEEH EE % (£C02/kWh)

(i) ET—2BLUNFTA—5—

KT —Z KON T A—=HOHIELITO U A MIRT,
INT A— 7 — % DOt H i
o
GEFvn N AT EIEFEMEO 7Y > REEHER K A ABUF AR
AT 0. 5411C02/kWh %58 FH4 % 3
PCre vy mHEW (RSF | EBBLO| v v
Lo R L SOV SN %0 B N/ N
i @ FZry7OUy b WHICBT S | HLEDZ
v 7 oI %) LED e B & | » 7
Fe4H ATA KT | 55Hh
A
HPS 150W | 150W LED 65W

SN N

HPS 250W | 250W LED
130w

HPS 400W | 400W LED
250W

WH., VT OEBNEBIZT L TDOU Y MMEEART X
DUy MIUTHR SN D, KFEmICBWTL, V7
7 L A EORSHEE RO, V77 LA
FGUTDTTTy NEROREREH LT,

() E=AY VT D%E
BAEFEATIZ ) — R EMRIN D TREZ B 11T, #FICE T Gatwlay BNH DL BUEEZRET D 2
L TCTHAY—R— LK ERT DO REERT DL ENTE D,

@ P DD®MO&ET

(@) B2V FMHIE

oY MIA—F I UHNICH D 14000 £TD 5 H DD 4000 LT OIERLT % LED L L, 14
B SIOHE, LED DRHFMICEDEA LT F o ALK LT\ D, FI2ERIT 2 554 5 itk
TR, BRSO FLUEIT A ARDE TASEA VAR LT % LED @RI AT A K7 A 2L



LTW5, 7ry=2 FOBGENIEIN M attEERILMEOF 2 O Th 28 —F I U Hinvi%
WV 5, 7rvzy hOKFAFERIF—TIVITARZESLZERBR N AfloRESE L2
Do

(b) EHEHEEH

LED SEREIT OEARTNCBERR OERT OBGHHA, v Iab—ra VEROERETS & T
BAFIE TOERNPTRNEDIC L, AAROETZ@E R 27 4 3 A L TwW2 “LED &
FEIRBE AT A BT A AZHERLS T LED ERIT 2 5 AT 5,

FHERITIEAN N ABHAOB IS BOMIE STV D,

Zo7ua Y=y NTIEHLED EEAZT TR Iy br— VU AT LAOEALMETH D,
ZOay ha— )L AT AT LED GEEELT E A Y 2 — AL LT ON/OFF L= 0 | it airH 2 &
INTE 5D, LT, EWEHENE, SITEMICOWTHIFREZED, ——LITEDLZ N
T& %,

(c) HIBEEE
TREDEDEY | 1 /T 10371002/ year DI FIHE T, 2016 725 2020 4% T T 51851002
AU D2 LN TE D,

Bzt () 770 A e fR) z2=7 ViR (T0V)NEBTR)
BETMDLN | BEFNAL | BEFM) DAL LED LED LED
150W 2500 400W 65W 130W 400W
HE pcs) 1,000 2500 500 1,000 2,500 500
N - 150 250 450 65 130 250
MR (e gr]  u 50 50 7 1 15
1AOREEE (h) 12 12 12 12 12 12
1EF0BERYA) 365 365 365 365 365 365
1EROBHER (h) 4,380 4,380 4,380 4380 4380 4380
1ERNFEENZKNN) 657,000 2737500 985,500 315,360 1,565,850 580,350
AEEENEKW) 4,380,000 2,461,560
HEH RS (1002 k) 0541
HHE(002/year) 2,369 1332
KB 2002/ year) A1,037
105 RBIH I 2002/ year) A10370
Year EstimatedReference Estimated Project | Estimated Emission
emissions (tC0s) Emissions (tCOs.) Reductions (tCOs.)
V77 LA E Fuxs ME HIPek

2016 2, 369 1,332 1,037
2017 2, 369 1, 332 1, 037
2018 2, 369 1,332 1,037
2019 2, 369 1, 332 1, 037
2020 2, 369 1,332 1,037
Total 11, 845 6, 660 5, 185
(tCO2)




(6) JOM BRI ([ +7-RE=
ARl JOMFS DFIEZAT 912 H T2 . HALHNT JOM BB 26 T 2RI T2 2 L &
AEHICED Tz, L, EEa Y= T ADAF—0 b SEOERTOZ0Y =7 MZEL
RIFEEMNERTITAE GURIIA—F I 0o hicilF) DAL AX—L 2T Z & BAVAE
ThoZ &, BB TERMIT LED &I AT OB 2 T HRALT 2 KRB LG5 2 L3 FFERICHEL <,
R 2T AR IR LT 2 2 LR TE e ol TO—H THEIOFEIZ L - T Y 2 7 F#wH
FHIZZL< DY, XN FLATOERKITOFEHEKH, BT OBINROIZINFIE, ARZAS
DIE - KR T O AZMD Z ENTE T, £, B L% OMEE ZWET 572 DICIEE
=B YT VAT ANMATHHLN, T=F Y TV AT LA, 3 X FRELRDH L,
AHALTF AL TVD AL ORERERICENY, ZofEb 7T ny s aeiEd b ETK
XN—FRLThD, ZOOEBITAH LED BT LFELE JOM R H M+ 5 L TIHEF
ICEEARERTHY ., 5%, INOOEREZENL, JISHRMEBMETESL L) TRORF V2
—b (FTIE) IZF 2T, RBR~OEMA X —LAOFREZHED, LitoME & BRI =
V=T KA TIAL M E R C & 2 k&5 FRIIIER T 5,

AN FHEAEA~D ATV 2 — L

: Al a—)b
fleRR g (F5)
1| A—F I vifikdfR~DF ¥ 57— 3 o OFEM,
SAPULICO (AA—F 2 v ifilRIAEEHSE) ~0FLErT—v a0 2016 4 1 H5E T
Sy

R—F I iR, SUPLICO, A& L —E5kE, /INIEED 4+
[HC LED AT IC BT 2 R EBMER L, A—F I Uizl R ~Et,

AR—F I UizdHA. SUPLICO, A& L—ESkE, /INIEMD 5
il C LED 78 KTIZ BEJ 5 T Effifi

5| BEOHAEZ b &2 SAPULICO ~D I e 11 3i3h,

SUPLICO & & 1T 4000 4T DT DBIIGIZ T FRe DKM OB 21T
Do

7 E*éhé&ﬁ%#@%mO

HRAT, T=2V IR OEH. 2N ZENORTE O
JJO 2016 4E 12 A £ T
9| BNy I alb— g OMER,

10| 774 F 2 AR —DLORER,

A—F U@ R AR, 7 7 A TR D RE T LE ST
—< 3 v DEE,

2(arJ/—7 A%@"f‘/}i@niﬂﬂﬁﬁnuo

13 | & F¥EE OREIMER,
m~%iyﬁﬁﬁﬁﬁﬂmﬁﬁﬁ%fmyxﬁ%Kﬁ#é%ﬁ~b
L & — DOVER T,
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3.3 CNGAH YV I—EREREE (RAUF444 FDv/Y (K) )

(1 7Bz Y FMHE

® Jaszy MEE

ARRHAEDORGIL, XM FoatkaERImE T, XbFLa) mF—=FIUdiRNos 7 o—F¥%
St L, [F¥ 7 —FESMBEHT L2 7 O —EmMOBGEIC LY BHREIE TV Y v
3D ONG |ZHE#S 5 2 & T GHG PR E AT 2 HETH D,

SR L IR D HEEITIRD 3 OB S LD,

O  F U —F¥2S4 Mai Linh Corporation 23EMi % NG # 7 & —Hi¥

©@ RSV A VU ROE DTN ERET D ONG ke 43

@  TAT v RS TN D ONG Bl s 3

/\‘l\:"A @ HBx

IN—FZh

BABNER (HEF)

IS —BESE

Mai L|nh —

- EBEEE Y ~ORLERTT
R Em RS AORIES

A\ 4

CNGER5T | | CNGEEA

(IRHEBHTREIOND) RRAIN

SOPET Gas One v

v

Co,,Ltd/
Anpha Petroleum

CNGRFT—Z 3 BESE

1

Tt

3.3.1 ONG 4% L —ERENSLHER

Mai Linh Corporation (LA'F, =AY 4h) 1IN FAENKFEY 7 —24D 1#THY |
KFEEICBITDH NG & 7 r—FFEZHE S, L RRT A LT 5 M Az Tid, B
HNZIERIRT AL FERNAMAERE ERIS EE2 5N TRYY | FEIX N6 O XIZHE AN
DD %, NG DEMFIHZRET 2ER ITHHIN TV D70, REOBERICEET 2~ 1Y
D ONG R AT B V= 7 MIE SICHRICAEKT 5,

AREEITTHRASHEY AT (IR, A3 0) 3BIHUEAEZHWT NG g AT —> a3 o
EEFEAHY, AV I ERICILE 2 < LPG et Th 228, WM Z FERED
FELLTEY, 20124 1 AT LD ARFett TSOPET Gas Co., Ltd] O#RAZ 51%HUF

D IRARSERR (2008) THJH « KIRH AL B 2 —Vol. 42No. 4 B+ % Petrovietnam DT & R M4 H A3
OREE] MSATHIEANGHRART A - &RIcyEIi%iE pp36



L7z, [AfLiES A o OpECTodh 5 [Gas Onel %k L7z [SOPET Gas One Co., Ltd] (425 H
L. FAEHREEATICT R ZIRT LTV 5, BUEIIHRARA A 75%FE TrEd, [RIFRE o i
ZHS TS, &5I22014 4 10 AIZ[FER KO ERR LPG ilk5E4:#t lAnpha Petroleum (LAF7 >
7 7)) | OfkE A%EUS LTz, RfEER—F 2 U COZREMT LPG O = 7 % 2 | [FEILE
T3 HEI DY =T ZFfD, LPG IRFEHEAHT YA ik, N M AENBSRICAEET 5 ONG 45
IRTEHHEICELE B,

TAT v IR Et (AT, 747 v 7)) [FAFHRICT NG ERguEFELH S, FdIE
R OHEREFFEE Th Y | Bl H AMEEIRIC B A A2 R, Rt bIMNEREmTHY | BEIC
EHLTWD I ¥ or~—IZMAR N A TOFERERBICHEEZ R L TN D,

ARFAEILAR—F I NS ONG et il 7 iR HEE O KERN HH Z &, A—F I Uik
D ONG HEEFH~ORLAFE LN Z bR S, ARE TR, EHIEFEEDOFETTRE
YA D D 72D BUEDR N T AZBIT 55 7 o —FEOBA AASEIEEI D CNG #x#L@hf) |
BREEHZ B e L, Zis STOFEEEORA L HELCTEMTHZ L L L,

Q EXRBREBEHE

(@) REFLIZEITE429 —BEEHM

NRFATHEEICT—FZ I B—2a VB BEATEY, BHlERAELAE EXICHMmLT
W5, ZHUTHEW, 27— OEBEE S FERICAE BV ITHEINL T b, IR A0
2 KKFH 7 v —HEHRDOEFHHEEBEHRE RT,

18,000
16.000 O Mai Linh 1 ® Vinasuntt
14,000
12,000

10,000 l

8.000 .

6,000
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2,000

0
2008 2009 2010 2011 2012 2013 2014
X3.3.2 w—FI WAy —EREHHRE

® Hoang Anh, (2015). Vinasun — Mai Linh: Tinh gon ”“chién thing” cdng kénh Hanoi, Vietnam: Ban bien
tap CafeF. http://cafef. vn/doanh—nghiep/vinasun-mai—-1inh—tinh—gon-chien—thang-cong-kenh-
20150526173157493. chn



[FE D GDP 2T TIdd 5 b DD, 4 %% A HIEY 2> TV FRFREIX
bk T 5 2 LN RIAEND, ADBEEERY OBIMENTHD Z &b, Z 7 v—ilith
IXB B IEREBICH D EHERI SN D,

(b) 233 ETHOD CNG ERiaENF

B —% G LT D EmAHNGHICIER T D EIE T, EE BB X N OB~ O HIRE
P BREEEEE S b ONG IEHIICBILARmE W 2oH D, NG 14 Y U A~ GHG O
PEHREDMERNZ L2z, NOx, SOx & Wo e REIERME R D727 U — ekt e LTHAE
HEhTkY., REOEZFLEZBEN (National Strategy on Climate Change) Tl [z<
Z 72— DIEMERINT A LA Z DRI OBAT IR L, 2020 FIZI1Z 20%, 2050 4FIZIZ 80%
OFAICEIE RiF 5] EORERENINTNDY, £o, A—F I VTN TIEBEIZ ONG S 2D
TSI TN D,

[FE ORI B D # 7 —iigEhim & . ONG FIHBER S HEE SN 5 S RETHIE, Bl o
CNG BRI CIT R X RTRER AIAD D,

@ ONG ¥R T—> 3 VBB MTREMRE

N AIZEBIT D ONG IGEFEDEBLATREM AR D I2H T2V | [FEIZIUVT ONG s - AR7es
LTI HGEICMEE R DA ZR LN E T 5720, SR, e TH0IRE 2 320 L7,
(a) 2% ONG R T— 3 U iH

FEZBEBL T, XM FAERND NG ke « g 2T —2 3 MIAARTRIICHH S TVWD
HOLIFRESMARBRER D ZEDBP LN E T,

— I A ARENICRE STV D ONG JIR5E - Ha AT — 3 3 %, FAREHLED BIRGE - fit
AT —va VETEREZAZBE L TONG g2 eI T (BIFK 3.3.3 3/) 23, X M)A
D CNG HRFE « fAd AT — L a VIFEE CHEfE I LTV ey, 207, I]GE - g AT —ra v
~OBREHIERR X, T AHEH-S (v P —2AT—va) CBWTKBMA V7 ICHEBL, ZDX
7 BT AR T =gy (R—F—2AF—a ) ~k, #ETL [=HF—- P—x—{it
fa ) BEHIRTWS (LUT 3.3.4 2/) , 7o, N M FAIZEITD ONG Iliie - s 2
— g UCHRELE R DRI L EES. 3 1D,

Y The World Bank Group, (2015). GDP growth (annual %) Washington DC, USA: The World Bank Group.
http://data. worldbank. org/indicator/NY. GDP. MKTP. KD. ZG

» Viet Nam Government Portal, (2011). National Strategy on Climate Change, IV. STRATEGY’ s MISSIONS
Hanoi, Vietnam: Viet Nam Government Portal.

http://chinhphu. vn/portal/page/portal/English/strategies/strategiesdetails%3Fcategoryld%3D30%26artic
1eId%3D10051283
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3.3.4 ZH— - F—A—= NG 5 A"

O —fRAERE N B AT A HHm (2014) [HEHME KRN A FtE 0 )
http://www. gas. or. jp/ngvj/text/cng_rapid. html
DOMSTATEOE NBRBE AR RS (2005) [RH 2 AEhBLIZ OV
http://www. erca. go. jp/yobou/taiki/siryou/siryoukan/pdf/W_F_003. pdf



F3.31 NPFLIZEITSHNGHIERT—2 3 VICHELGDHHESR

No. B 3
- KB 7D NG ZFHIEL, R—F—RAT—3 3 OFEHT AT
o ik B R

2 | B AR (1,000L) | KEIH > 27D CONG 25T AL, BT A 7= DOk

3 | T4 AN — # AR ONG % ST~ FEHS 5 BRI 9 D s

4 | BRI E ERBREIZ AT A B O ONG b5 4 B B3 1L S B D 1R
e e KRG o 7 B GEH R L —F —inb R—=2—27— 3 IZBE)

S|P TRAR s areomn

CNG % H AAGHIS (v —RFT—2 9 0) THREL, 27—

6 | BEAPL=7= L (ke s—z e 2 (T B0 b L—T—

NEFATIEINOHIRON, AR TIIARERSL FL—F—RZX b, 6. aEHFL—7
=ML DT, BARMEERE R a X ME & D Z EH LT,

APFETIE, A—F I VM T NG ZELHABBROMRFEELZIT> TWHEERES |
F AT AEE (AT, PVGS #) AMEET D NG AT —3 a5 VOHREERE LT, FROHEEEZ S
DNZ Uiz, [AFEIETHNIZ 4 IFTD CNG it AT —v 3 V&2 A L, THND 100 5 D/S A & %81 CNG
fE 2 FEM L TV D, FfENEZTA U DBHENTH L7 7 742 @ U Tt L, [FAfh~o
7Y ZITA, ONG G AT —v g VR E T v 7 7 N E e Lz,

(b) 8% CNG AR T—3 3 > B AAHI

O TBUMH ONG G AT — 3 a C OBEBAMARIZ A L7 & 2 A, TR 3 4478 24h (K] TR =
NTWDLZERGmole, TORARIIAZ v 7 14, BHE 24 THY ., 3 ZAHITHEHAINT
W5, XM FATIIRMOENEERREMFT ONTODTD, TVl KHNnEE 25,

KA 2 U TR b AERNICERT HHAD NG AT —3 3 AR, £ OB ARH 239
Lk irole, TNOHEHREZ D LIC, FHENKORELITo70 ERITHZER)

@ 2 —HNERMEARE

KEEIITAT v 7HOEMZERN L~ A U ottD 2 7 o — W2 RO AT Y U o Hhs 6 CNG
HAKET 52 & 2EL TS, RFEEICHOWTEBLE & BFELE b UED A A 2D
THAE LT,

(a) EMBLEIZHRDEEER

<A VD F 7 v —%UET %G OHARDD ONG Bf (BEALD L < 13H0E S 7z Bl)
AT DIk S @CNG BHSLE S~ b & AR GEA L, Lo # g T3 cdus 2175 )7
ENREBEZ B,

AR FATIE 2013 4F 11 A Sl A S Bl (Decree 187/2013/ND-CP) MEA S, Z DO,
i~y RV (hy RAVBRERBRE SN b O, BIA SN DRI NV RAEICSOE S h



boEET) | NEAZIELEE LTEDLNTWDY, BARENMEHEOHT ITH /N KL TH
HZEND, ARENMEROEEZ b 212 ONG EFTRAIREE e D K H i Lz #liZ, ARG
AN RNF AT 5 Z EIEARETH D Z LR D0 ol

—J7. [RIETITHEMIE IR DR - HROMANTFASN TS, OF W EMBLE B, ONG
Wi x v hEEA L, BUCTY 7 o —2 T 5 2 LIXARETH B,

B, HEMEX v FOBAMBUIAETH D Z L aMR L, REIXEALE DM T IRHE
WA BB EI T A (AJCEP) | Y& &S L CR Y., fEhEoMBBNRES L D, AF
¥y 7 —WEIZBWTHEATEOSEF v M, FBEICED LN TWDMEON,  THN
G BRE & OWGE DA O I QNS 2 O K O @S IR L TR0, BB HEUE
SN BIZAESh TS,

(b) BB ERICHETE29 o—REAR

<A U UAEIE 2013 FEFRAE, AR—TF U HIZBWNT 10,900 BDX 7 o —EEA L TRV D, K
X TROBEY ThHhD, v U U HDRAET D HAREORE T L% 9%kn/L FRE TH Y HEIX
1, 000kg~1, 600kg i, WI b RIFEOUEF v b &2 W TUOE ATRER R TH 5,

x£3.32 M) DRI —EEBEEZDRE

4 N X — TNFED BT —
AAHE | - ha¥ T4 chax A —N
- HPE H=— - HE VU4 F
HEE ] H koA Tz X7 HLUA
cbarH A i10
X7 ET—=27 (BN

FoTo B B O TIIAERITINMTREL E X D,

® BHIFEHRE
INETIELNEZHEREELZ D LICO~A U ALD NG & 7 v—F3E @1 D ONG it
W REHE, @7 AT v/ OEMUGEFEIZOVNTENENDOFEEOIN GG 2R E LT,
(@) YA 1) CONG 20 S —FBEBEIRX
ETIE~ AV AED ONG # 7 > —FEIZOWT, Hilj 1 5&2 TV U VHEDD ONG ~ & REHRHL

Y AARE S IREERSR (2015) THAAZEIESE —& (BUFRFITO 2013 45 11 A 20 A fFB4 Decree 187/2013/ND-
cp)

http://www. jetro. go. jp/ext_images/jfile/country/vn/trade_02/pdfs/vietnam_import_regulation. pdf

) RBPEIEATE (2008) TH - ASEAN ALIGHFR B (AJCEP) el

http://www. meti. go. jp/policy/trade_policy/epa/epa/asean/

O RS TR (2008) [H - ASEAN G FE(FRFEEE (AJCEP) W& MUEE 2 & HBHEH] ppd50
http://www. mofa. go. jp/mofaj/gaiko/fta/j_asean/pdfs/ajcep_k2. pdf

W R EEA R (2008) [H - ASEAN GIfEMRRF LS (AJCEP) WHhiE MEE 1 BIBLOMEE LS FIFIcrE+ 2
#l pp93. pp298 http://www. mofa. go. jp/mofaj/gaiko/fta/j_asean/pdfs/ajcep_kl. pdf

12) Le Anh, (2014). Mai Linh revenue continues falling Ho Chi Minh, Vietnam: The Saigon Times.
http://english. thesaigontimes. vn/32845/Mai—-Linh-revenue—continues—falling. html



L7e BB OFHEN 2l Lz,

£3.3.3 A HABHMRBERINX

= | EE | = | et
UIFPLRAEAIRAMER (#02—185810)
AV AERIR N 479,757 FV/E
s = 1 5 2877 Potential climate change mitigation opportunities in the transport sector in
;?Dﬁ/E;ﬁ b PN 54,750 km/f |Vietham (2010) p.14 Table 8: Emission Reductions per Unit of Low-Emission Vehicles
- NF LADBHOE—OFIFERFETRERE=54,750km/ &
N . FR4EERBEHMERAIGESEE (50— ADIIRSATRE - EBIRT LD
— 13.4) knve |BABRCLZRENE (NhFL) (013) pIl-S7
— Hanoi Taxi GroupDELEDETER (HVUY) QTS
EEN VU R
(I EEEE) i B
o RNFLOAYVY i (20155586=)
OV (P 2) 1742 Te http ://www.globalpetrolprices.com/Vietnam/gasoline_prices/
70>V NEAIR MEE (02 —1851D)
CNGERIOZ 479,815 FA/E
- =ik t# 7 2847 Potential climate change mitigation opportunities in the transport sector in
;?Dﬁ/E;ﬁ b PN 54,750| km/f |Vietmam (2010) p.14 Table 8: Emission Reductions per Unit of Low-Emission Vehicles
A NF LD —OFIFRFETRERE=54,750km/ &
JOT 14 NEREOCNGED
ITHRLF—EBTE EFH8) 12.0| km/ni |FEEICKDESNBFERCNGEEHAE(12km/ni)Z21RA
BAHUAR N LRBIBEEN SOER
CNCHLERRES 0.750| kg/rd DD'J:(;nmmr-m 2M)
FRCNGERE (EEEE+
4
ST EAEED) szl ol
PVGSkE 77U 28R = 24,600VND/kg
CNGE{E (F/kg) 140.2| FA/kg |HMEEBRBL—b (FER27F68148HSFA27E65208) —1VND = 0.0057IPYTH BT
EHVS, 24,600VND/Kg = 140.22F/kg
HEIX hEE (90>—18512D)
ERSAIEO | -ss| AE |-

FENCGAEOFER, YV 0D ONG ~OBBHEBIZ LD a2 X R 2 Y » MI/{oRRNT &
IR BN Te o T, AFHABIARIFIZIZ, ONG IRFEMMF& 23T Y U AT TLETH D EMEL, +
AV D Z 7 —CONGALFZEITIRE RN 1 K0 Th 2 LA LTz,

LML G, KFHEZB U CAFTLER RN AEN CONG IRFEMEIL, T AEMEEEZBR LT
Bt A RN EEBEZXD LTV U MK ERENRRNZ ENRH LN E T, TDT2D, BV
5 ONG ~DBREHEHUZ L2 a3 A M AV » FEf/LZ L, ~ A U o HIic kD% 7 2 —CONG
EFEITFEERE O E TS VEHEER & o T,

TV v, ONG DIRGEMRRAZ RN W ICHOWTHHE Z D 7= & 2 A ONG F A A TV
HUTHEETTIX, H Y U 2. ONG DIRGEMISICIT R X R RN H D 2 & R T X 7=, CNG EHE O
% IFZOFMEMEET 5720, BIfEREORE LD r— AL, £ D72 NG Bk
YY) ATHRZERESND,
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3.3.5 A AIZHI1+5 Natural Gas Vehicle (NGV) DA O X FEEER (BAEAR—X)

WD Z A 12BN TIE, ONG HEIA H OREZBER & LTI Tl Y | ONG FIIEER L bh
TWn5b, TOREFR, BEX—AOHRIZL S &Y U 28 1.19USD Th 2 DIZkE L CNG OIFEAT
F&1 0.29USD & 76% % D =1 A MEIEZN R DGR ST WD, Z A TIX NGV DRFEAMA&IE 10. 55 /3
—Y/kg (K335 M) &ieoTnaHYW, KFHEZE U THZ N AOMRGEMR I 140.2 F/kg &
CNG HRIETH D Z AR A EFRRESFHTH D, ¥ A TIL ONG F X DTZDIZAHERNHEAS
NGBS MR S TWD Z L2 |RT 2 L. N T ATITER ONG FAMBYE & D Hadkix
WMo T W EHEHITE 5,

NREF A AL BICRRTAERETHD Z 2D, RARTAOHIGA 7 Tk, To=
A ME 2 EMTRENRNEEZLNDID, T OMKZEITBUFIC X 2 ZEROAEICERNT S
LEZLND,

AREZEL, BIEMICBIT 5 M AIZBIT 5D ONG BREMRERIL, CNG FII M2 %HT 2 Al B)
BUR., BLHlEE RS OBUF B R O A RIC L0 Z ORI ST 59, 2 A AU v
FRGOLNRNZ ERH BN E R 5T,

(b) >4t ONG AR EBTE UK

BT A AR N %38 U CHERMiT 5 ONG g EROMEN 2R A L, 0
7= A e/ RR

AfE 1 A7 — 2 1 BIZx LT, ONG Rl #fi 2 100 & & 4HE

i 2+ ONG HR5EIC & 2 A= % 10% & 4B E

3 PTT Public Company Limited, (2012). The NGV Business Growth in Thailand with Sustainability NGV
Bangkok, Thailand: PTT Public Company Limited.
W ST — 27 B0 AU B —F http://www. ark. asia/thailand-business1304/20130410c. html



A AT =g v 1 B3 =T D HlE L

WIS 100 5 LAEE Uiz, ABRGER ORI HIE
Tk TEE D0, HAICHE L TR Z D333 L2 5~ 10014 2%

TEERI 10% L

& 3.3.4 ONGERFTEHEMTEINX

FHRIT L > TR E S BARD T,
R TRLE— ORRIRIT, BERSER

Bl A NG s 2T —> 3 v Otk L 1
HORERITRDE Y

#EAIREE 28 EExER) @) ¥HE () | 8% =3
1RF— 3> nRBER|REOEAR 3KEcoGenTechit DBHIES
EEH 94,521,200 | 47,260,600 2|42 —1002I1CH LU1E 1IER %5 8E,
=HR# (1,0000) 18,655,500 | 9,327,750 2{X AT - 3> FTOBRIHRESRIBCLD
FA AR Y — 10,447,080 | 5,223,540 2|ZEENZIH/E
FerEsRE 4,974,800 | 4,974,800 1
rL—5—ARIX K 6,218,500 | 3,109,250 2
BmORER 14,924,400 | 14,924,400 1
PMHEBEL— b (TR27F651480 ST
NGt 149,741,480 27£46F5208) —1USD = 124.37IPY
#Et 149,741,480
2% (M) ==
ERCNGERT=(kg) 342,188
£RICNGE (M) 47,981,531
£RICNGIEFI(R) 4,798,153 |#EFB10%EH/TE
EREE 31

REORER, ONG i AT — 2 v 1 HITHRD 2 A ME 149,741,480 72 o7, 2D 1 FED
ONG e & Fh LTe %6, 31 b 2 b &b,
VB EE CTHH AT — a VEREIT, EMO@mOESRTH L7720, XN AENTHRET
X5 L IFBAHEL, HAMICZDO I A MIKEFRWEZZ LN, Lo TREICEHALET £
U 71 DBELFUMAED N R T A TEMT D551 1/10 & 722572 ERIEIC
Bl DAl 72 NFEIT KV RRIE

BEREZ RN T D728

<y,

(ZHLHE] 100

THIHIBE B 31 R BLRE S

B & RRIC

L7, A—F IV TORFEITMO THLWESDLE L2520,
© 74Ty I HERBESEREEINX

Itk

TAHEYRAET VT

—EDIRTE

BEDRIAD, HO,

ICHOSE LY v N ERTET D7 AT v 7 EOFENZ TH D08,
. Bl oo Bl R S Al
WER R I EE L LR,

Z 2T

HTHoHEDZ &
RE LT, 723, ONG s 27— a v OFEHREIZHOWTIL, A F D
HIENTH LT 7 74E% U C PVCS fh~ DR Z R A T2 2N B IERE D ZE TAFTHZ &
MWTERPpoT, Ko THRIZKE L= M A
DHLDOEHEEL, TOaAMERHATLHIZEELE, &

ESELES

TFens LiFEX
AR MPETERMTED L RIAENLDHTHD, Lo
B L Hm EORRFEL L HBTE 5,
YA F L OEMATHAAT = g VHEEEEITBOTE, KERINE 5~T FE2FEEL LT

RSN N RV fab <3
(X LHEmSOE SR v FERGET D ETATHY | K
AN ARV TR 2 R St~ E I SOE S > b &2 #IfRE
L. ZO5 LD, ks, BB Vo RME 2L Wbl LD, TDD
Bl B AR BT B Y ONG o2 B $ 5 2 & S 2 TENITE



ELLTHNLT D, Lo T I TOREREMCREIIAEL Lz,

(d) CNG 2V > —ERERAEFEDETATHEN

INETORRNL, A U 4D NG ¥ 7 > —BANFEHE, YA 40 ONG IR iRTE 3 &
HICRHER—Z2ADOEEOH TIEEBNHE LN EF XD,

—J7. X BT A TIHBEIZ ONG AAFERFE SN TND LW FENS | [FANRAFEOIEIR
PUAZ DWW TR FHHIRE 21T > 72,

Z DOFEF, PVGS £HIZ K 2 ONG BEiGF 3132 OISR BN Z L33 hrodz, ZOFETITY
WA —F I His N A 1000 BEEATLEWVWHFETH Y, ZOBEEITH LT PVGS #1i3 ONG ik
faaET 22 e LTV, BUR, A—F I mMidd NG /N A A Z 45 1/10 (1, 000
BRIEDOE ZA 100 57) ICHD TSI EBRHALNERoT, XM FAENO ONG BRIEAMNEH 5
binsi@y | BE, F—F I Ui TIEEERNR ONG EER IR Sh T Wk THh 5, PVGS
NG 2T — g VEEARE LT 7 7RIS I RUE, PVGS £ED ONG XA R T —3 9 ¥
IFRFTHY BFALORIAZ BN E D Z LT, A3k ONG ANZAPE K L7 WBLIRIZIS U T ONG #
7 =N LT D EIEB T W ED RN E N, A3k NG NRIZEBWNT HEER IO
TWaWBMRkoH, FE, REY 7 o —FEITHT HEBRICR D K O RO FEBUITE 20
MzEd 552 b5,

bz emb, A—F I Uifilcatd 5 BR1 72 ONG BEEBR ORZIIRHIME L Z 2 b b,

CNG % 73— Jy J B 3 1 2 R E BT O B3 < o BUIRAIC & M FTRE /2 RUA 223, 2 E T
DOFHERERD O BLRE R CIEEGR EFEREMED B2, ARG E Tk, ARZBSED ONG
BER A G AT D ARMENENE DT &L THEERFMENZ ZEF TR LW EITAEL TV ieho iz
S, A Z 8 U THEEE L 72 PVGS +1:2° b OIFHIRHEIS & 0 SE36 2 5T RGT L7 R, £R 5 5240
D BN EIRoT,

AREZB L THLNTFEREND, XM T AICBT 5 NG FERENRICHIET 2 L 1XE 2D
5L AFEARINEL 7201013 L 0 REIN 2 GLE CERD LR B Y | SFE D JO s fmfl
Bia RIEZ 2iiEA T A Z LTSRN EER D, Lo TARMEIZZORFEATKRTTHZ L L
L7z,

® SHDFEE

AREEOEHOT- DTN M AERF, R—F 2 i ONG FISGEMESREER BN LB TH D,
UTHEE & A CIFIRFEANFE 23 10. 55 73— (35 [/kg) & 72> TWAHA, Z OBFILBUTH D OFfY
&M S N T IRGEARSE T 5, 10. 55 73— T > THFUHIZ 40% R LTV 2 & OFFR " 23 H
DI, WERNEHIEBFEETDHE17.58 53— (59 M/kg) &725,

NRF A XA ONG FEEHETH Y . NG DG A > 7 THAER, 2 A MTRER W EIRE
L. 2?59 M/kg Z NG DIGERAMN & L TR DA % i L7z,



AT —3 3 1 FRITKL 100 B O E[ A~ CNG fiifG IR 7E 21T 9 IOV T, il % 59 M /kg &
L. HHERFI O OITHE L 72 APEEEINAE 5~T7 4 &\ 9 U o2, MEHAISHEORE 25
T U7,

#3.3.5 ONGARFEEFRBEEINXZ (4% 60 F/kg Di5E)

picba =t 28 (EE<EH @) BE (M) (@88 (23
17—z 02 BER[BROBAE *¥EcoGenTechit DBHIER
Eiais 94,521,200 | 47,260,600 2|42 —100L21ICH U1B 1EEERZT D BE.
EHA# (1,0000 18,655,500 | 9,327,750 2{XAF— 3 ETOBRGHEFEBICLD
FA AR — 10,447,080 | 5,223,540 2|EEEn3EE
ESIHEE 4,974,800 | 4,974,800 1
M—5—=MRX b 6,218,500 | 3,109,250 2
BREOREE 14,924,400 | 14,924,400 1
HEEBREL - (FRR7E6514B0 ST
Nt 149,741,480 2756F5208) —=1USD = 124.37)PY
#it 149,741,480
28 (A (33
ERICNGER=E(kg) 342,188
FRICNGE L(A) 40,720,313
#BF(A) 20,531,250 |#EFI2EE60A/kg&RE
FERNE 7

BT 60 F/kg DR ZAE L7856, ONG IGE S DB MINAEDS 7 4 & 72 V) FERF RS
<< %,

S BT 60 H/kg ORUFIGEE CNG Boeffitk iz L, &t 119 M/ke OHRFEAMFS 2 1H 2L & 73
BT DL L LB AED~A U AL ONG ¥ 7 v —FEOI K E#HE L, TOMBRITKROEY

#£3.3.6 A4 AKRERNERE (BR5EME 119 A/kg DHE)

YERREEA 28 (BE<ER (@) | 8@ (@) |8% mE
EHEER |EFY NEARS 15,000,000 150,000 | 100
gt Y NERE 300,000 1
tUEF v NGRS 0 1|5%#
RBCH T DER (AMFERE) 3,000,000 30,000 | 100
Zoft 1,500,000 1
/et 19,800,000
#wat 19,800,000
ERHRIX ~ 7,255,396
HBEIRE 3

~A VAED ONG % 7 > —FHOLERIFEIL 3 FEL72D , 255 bFERFTTORMN A E
ns,

TBRE 2 A FH A b LA LIEARE NS, IRFEMFE A 120 F/ke FREE, HUF 60 [/kg FREE & 72
STHAE IO TEERBIATREMEN A END Z ERA BN E 2oz, 5, X M AIZEBWT NG



FIRZEGRICE R SEH-0121F, Z A4 O X 2 ICBUFBI O I X - TIRFEi 2 KR 2 =
EMMETH D, FeORE LV, D72 L HBATO 140. 2 M /kg % 120 M /kg FRIEEE THI & FIF D
MZRTFHUR, FHEFBL TR D TRV,

YL EDRRNS ., NG # 7 2 —100 Bl LT, g AT —3 9 1 FRIZ LV ONG Bi5 41T 5 F
HEaAE L7256 Ho  ONG BRGNS 2 A & [RIFREE 3N © & 25812380 CL BUM##B) 1, 650

(TH/5) BDEASNTEGEICFEEB RN RIAEN D, AFHAE TId C02 HIjRE DR 2 3L
A IS L > TR T — 2 & L ICEM LT, BHICEEFEDOT VY VBTS2 v — OBk &
13.4 (km/1) . CNG BW{KIZ K 2 B E iR E 2 15.0 (km/m) & L7oRE L72GAEIT, FH]
50tC02 @ CO2 BN RN RIAEN D, 5%, BFEON VU U ETE 7 o — B E TR, Btk
TEXR G EL D ONG b2 OIREFHA 3 72 Shuauld, K7 Co2 IR ERE N vRE & 72 D,

CNG ¥ R BUR MBI DAL, &£ ST 2 b RIEHEA D 5 78t Th 5 X b ABUF, A—F 3
Y HOA % OBURFERMICHIRF L7z,



3.4 EERABHAREERBERE (RVRIIFS—-FUFR-UY—X ) )

1) AEOER

@ K[UREBBERA~OERY A

AR AIEREEE OEN TR TR IRZARE OO & DIZE A BTV D, % 50 | TF
PRIRIE 0. 5-0. 70 B B VMBS BEIXIA 2-4 em B5- L, X R ABUN SRR LKL B O 8
H U AR, EARRIT 2~3° ¢ B WEE Im BR. FRBEREIT 5% E KA
EFNTND, Im OWFRE EFAPEZ 5 EATT VX OFK 11 %N EEEZG Y . GDP O 10% %% H &
TSN TNDY, BIFOBEINZ L D =NV F—HEOILKRIZE Y | GHG PR BRI HFE T V7 7
[E DT HERS > TEWHIINEREZ R TIH D . 2000 F0 1.5 & b2 002 236, 2010 F121% 2 {5
4,680 J5 C02e |24, 2020 4E(T13 4. 7 {8 b > C02e, 2030 4EIT1% 7.6 (& C02e b ITiET % & T4H
ERTNnAY,

500
450

m 2007
350 +

300 +

250 +
200 ~
150 ~
100 +
0 4 ' -—

. 4\' / %y \\
o A = 28

m 2012

(=]

HFT : Energy Balance of Non—OECD Countries for 2012
WD E AR (ERK

3.4.1 WET7OT7ICHEITSHC02HHE

BUFFIZRR AR OIERIC L D BREBAMER, ZUCX 0 b7 b ShARBEEBICES KFDS
il L B EOVRANIT, BRBERCRHER BT & W o e R B OERIC T 2B Th D &
L TWD, 2011412 HiZ, Z'my « B« AUEHBRR M F L0 [EFRELEEERNG ] 2K
. EAHO D & 2012 48 1 I TEFRAEABIZAS ] PRE SV, BUFIZ, KBEEEI*RIKR % fF
FEORBHDFERRFRITR Y IAT, AT 2RO, RERERL, B )5 FE O E E BB E O A
RC0M Frv=r FoHE, “EHEZ LYy MEOEEBLG & o 7oA B R A ik LT
W5,

15 “Climate change and sea level rise scenarios for Viet Nam” MNRE, 2012

19 fIHRERIT, 2010 4F
D The Initial Biennial Updated Report of Viet Nam to submit to the UNFCCC (BURI : ZAEZEEhIC B+ A E
BOEAHAESSR ) (IS < 1 FIREREE (2014 45 12 A))



A F ABUFIEER 2 R RIEE R A T HH L TV D, ZOFLE RS TS O1E 2008 4 12
AICARENT TRBEE# T 2EF A7 1 25 5 (National Target Program to Respond
to Climate Change : NTP-RCC) | T, RUEZEBNIKRIT 2 b I ADELY A D FEAN) 7 kil 7 %
RLTRY, RAREFEREANETROFEEZHLYT L LI Tn5Y (20124 8 AIZiX
EF XA (TRsR) OREEE2ZT TR e 7T AbWESNTND) , x T, 2011
12 A12iE. 2011~2050 123 TOESENS & LT [EFRKELE#E (National Strategy
on Climate Change) | 973, 2012 4F 10 HIZIZZEDFERED 7= DIZ [KUEZEXHR D 72 DEFIT
HhEtE (National Action Plan on Climate Change) | PR ESNTEBY., ZhAHICBWTE
KR 7250 HAECI Y M R E FHEPURS LTV D

FRLOBBRIIEICRRETEREEG BP0 Lo ORI N, 5T, XM LA0REGH
FOBE J OGSl sy & W o e FHA Y T 53R EA D ER LIEOR & LTiE, 201249 A
AR ENT TEFE 7Y — &l (National Green Growth Strategy) | 2V KONV DFEfiD
72012 2014 4E 3 HIZED bz [7 ) — U R DO DEFITENEE (National Action Plan
on Green growth) | 7234 %, NTP-RCC R°[EFKURZ BYHENE AN AL BN BT D RIS\ B 4
N=LTEY, BRI LBEORCHEICESREZE N TNDOIZX L, 77U — BRI 3%
HRER - =3 L X — ISR L, IREEN AHIIAR DIGE S L E e T0D (F 1),

I

®341 BFHEROELGAR

Y v
AT
RAEETCHRT DR | - RINETRBREE z)ij;;
AT DEZE | - BRI BN TEY . 2009~2010413 7' 10 77 LbhE) (starting

(F

At 7o L/ up) . 2011“v2015ﬁ5ﬁ)9%ﬁﬁ (implementation) . 20164ELIRENZEE (development)
2008 4= 12 H - EhEFEEZ AR, 50% 08 HMEE S, 50% B ENES (H : 30%, #)5 : 10%, B
B 10%)

REEENCHRTT DE | - RIREIFEREEE & oIRGB L%
FAEF 0 /55|  BEFKELEHRKORFEELZ T T LTI 0 /I 252 HE
(2012~2015 48) /

2012 4E 8 f]
EFRXGEEN | - RINGIREREEE DL
2011 4F 12 A + 2011~2050 4F(Z 34 C D 5 kG

18 Standing Office of Viet Nam National Steering Committee for United Nations Framework Convention
on Climate Change and Kyoto Protocol:

http://www. noccop. org. vn/Data/vbpg/Airvariable_ldoc_49enDecision%20158%200n%20approval%200f%20NTP. pd
f

19) [EJJ: .

http://www. noccop. org. vn/Data/vbpg/Airvariable_ldoc_64enNational%20Climate%20Change%20Strategy. pdf
2 &l I : http://www. noccop. org. vn/Data/vbpa/Airvariable_ldoc_65enEn_1474_QP-TTg. pdf

2D @k : http://www. noccop. org. vn/Data/vbpg/Airvariable_ldoc_67enVietNam—-GreenGrowth-Strategy. pdf

22 Vietnam Climate Finance Options: http://cfovn.mpi. gov. vn/Portals/0/Upload/Decision_403-2014—
TTg_EN. pdf



s AR R L X —BEECIE, KB EE 2020 4FF TIZ 20, 000~22, 000MW (25
HT L, PEE¥ER— {kIZ\ll/ﬂE‘*‘ (primary commercial energies) &RIZxI4 BH=—
zw# LUPA I N XV F—DE|E % 2020 42 F TIZ 5%I2, 2050 F£F T2 11%
IZT2ZEEHELLTND

TEHE T 0 GHG HINER & LT, /RARH 7 ¥ — CTHEMRIR T AR A &+
% b DODOEE Z 2020 4£E TIZ 20%. 2050 FEE TIZ 80% & T2 AEAEH TS

SUEEEI R D=0 |« RIRETREREEE LR

DEZFATEFE | - 2012~20204E12351F 5. [EZKAEZEEERNE O SEHi 0> 72 O O1TEhF

2012 4 10 H - EFREEFEIE TET SN W EERo BEC W It b Tk 59, B
RBHLHE VDRI TR

« [UEZBIR OEBS e E SR AT <L, 7 7 A F 2 ADOHHLH OFEAOB
EEARDIER., BiiBinz D52 b & L, ZTOIREYE T RREIRERES &
WHEA . ERMIMIE 2012~2015 4L LTV 5

EFR7 U — U RER | - FHEREE NS

%, 2012 4£ 9 A + 2011~2020 £ED3 614, 2050 £E % TOHIB HHEIFIC AN TV D
s PR ATRER B O—R L L TO 7 ) — U lESCEFELELERIEOFEEZ2 B L L
QA

* GHG gk » = VX —{HBE OHBIZEE T 2 BEIL FRED@E Y
- 2011~2020 4E : GHG 22 (intensity of greenhouse gas emissions) % 2010 4E
FE T 8~10%HI38. GDP BEAT Y4 7= 0 (D= R /LF—{HB Z4ERIS 720 1~1. 5%,
TRV —EFH D GHG HEH % business as usual LT 10 (EREEZENH - 28546
1213 20) %Ml
- ~2030 4 : O GHG gk EE D 7e< &b 1. 5’V2%ﬁUYﬂi I*/Vﬁhjﬁﬁq@ GHG
HEH % business as usual FbT20 (EFRZEND - 7285E121F 30) %HITE
- ~2050 4 : GHG HEHI R A FERMIY 720 1. 5~2%HI
c T 7 AT ABEO LK FRRO@E Y
- BRI S22 72 > TORAME L& ORI = RN =R o | & HARRET RV
F— ORI E S & <
- SRMEROMREE (R ) N7 Y — U ERE DT - THEETTD
AR _RAHHAAREOR A B LAKRT S
SV —URFE T — VIR DIE - BAR DT, T AT UARL T LTy R
TR —2ADFEEFA L, £ DM 27 LYy NROREMED T AT KB H
%
TV —UREDRED | FHRIREE IR
DOEFATEGE | BRI — VR ERIEZ T, 2014~20204F 2 PRI & L TORE
201443 A s T AT UABEO ERNFIXTEROED
- BURF SRRSO E S ARG H D IEENC BB 35 Z & 22T 72D DOIER
AT D
- RHEBEE N ERY L0 MEAE L HE L CENOSREIRAE S L, EHES
XRICBT 2T EAT O
- 7Y —URRERICET 2 SMEGR OMSEAZ R E L, HE - kR ScET S (WE
B EHY 2m3~2m4$ TN TEAT)
-7 )= /&Eﬁ@@t . PEMUTOMMIRR E 7 7 A T AR LYy b
FopER: =l ﬁ%&% mESES (NN AEZERT (PRERIT) BNE
Y, 2013"“2020$K75)07"C¥ﬁ)
HiFT:Standing Office of Viet Nam National Steering Committee for United Nations Framework

Convention on Climate Change and Kyoto Protocol % E:lZAEARK

Q@ R+ FLOEAHE

N R AT, BERRIEDT XL F—EEREDRILRL TWD, 2011 FREDE 7T RIEFHE
FBAs~ A% —7"Z > (PDPT : Tth Power Development Plan) TiX, fE4EHI 14% DOFEEHEINOT
BN S | BEREAEORIE EIE L LT, 2020 451X 7 77 5, 000MW (2014 4EE649 2.3 fi%) | 2030
0314 77 6, 800MW ([FIF) 4.6 %) LRRELTWD (X3.4.2) ,



80,000 uEDf

70,000 nigk

60,000 =ETh

50,000 = HEEEE

40,000 mEA

30,000 BAREAA

20,000 BERAAND

10,000 mKA

0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

3.9%_ 90.4% 0% P I

4.9 3-8% m A AN
= GIh
i A
st}
= A=Al
=]

2030EERBUERR 2030EREE
HIAT @ JETRO, X N A JJFHA 2015

2016~2020 4% & B
FeDHERT POP6 & Holit % b kX < kB LTH 0,

3.4.2 PDP7 OEIRFAFEEE

VLRTEEERT 10% D OR P S TWD (X 3.4.3) . PDP7T OEJFBH
DI BB R N E i S AUXES O

BEMRE LG T2 H0D, KIFEES~OEGEN LD DI EOACEIXER &I L > TR
WCREZGY . - B D ZE L TV AR L Z Sz, BRI NSENIVXE IR E DL
DG 2 ATREMEDS B 5,
M) EEE(2E) " EREE ()
80,000 FEREE(PED) s BREE (JLER)
70,000
60,000
50,000
40,000 MW
30,000 32,074MW
20,000
10,000
0
2015 2016 2017 2018 2019 2020
HAT : JETRO, X hF L& FHA 2015
2014 R DI EREIT 14 15 5, 540MW THIED D LI%EM LTz, KOBEEBNRERMEEEIC S
%) 2006-2010 FEDEJRBEIFEFEITHRIL 69. 1% T > 7=72%, PDP7 D 2011-2014 4EI2 T 5 EIREAF E1T731% 84. 3%

2ot 72720, 2014 FEOEIFEBAFEFEITHRN 56. 3% & T NLHIMN LK T LT3,



O 5 HEITH 42% L O TOEKGE N AR TEAICH D —F7 (1995 1L 73%) . ARKIIFHEED
AR L T\ 5, BESBHICBIT 5 EARET VX —FHIZAKIRENTLEALE T, K
HRRE S, NA A~ AL DREEITHBERLEE VIR TH D,

2013 E3R 2014 3K
GillE BHEo G (i BAED
) it A . jic
2.8% 0.4% 1.6%

HET : V= ba - A HGET [N M LB (2015)

X3.44 R+FLOEREK

2014 FEOEWRERIE. 4 Fl& 82 2K ~DERLFDPRIREN TN D —T T, KA BRKIIFEE
AT OFERRA 72 BRI & 0 AR KT OFEEREDFTELL 4 BN L TREISED DR HK 26%I12 &
F. 2030 FITITARKIIDBERBEREROB L Z 0% ED 5 L PRI, BE~OATIEY
MIZ EF LTS ZERFRINTND,

@ BEREEIRILF—BR

(a) BAFEBRE

ARROMEY . N T A TR T 2ENTFEICIST D70, BEBEBROILK L FAEFRET R
X —OH etz &0 EIRO S L&D TV 5, PDPPY X, 2011~2020 4EZ 514 & L, 2030 4F
FTORLEZZALE LD TH LM, BEFMNOBEAEIRESN TS (X 3.4.5) , BIfE 3. 5%
L EEo TV AHAFBET XL X —ORREREICED LEIG %, 2020 4£F TIZ5.6%, 2030 4
ETIZ9. 4%~ LM ED L LTS,

2 EHEVEE No. 1208/2011/QD-TTg



2020 4F (75, 000MW) 2030 4 (146, 800MW)

BE
EFh, EEraE ThE—
WAED, 1 THIA, o4y BT BkEE

3.1% 3.9%

A ED
4.9%

HIAT : 8 T IREIFERHR~AY — - 7T

H3.45 N+FLOERMNEFKBR

AT R LF—IZonTIE, FEFROMHREBIE BT bk,

£3.42 FIRERENRAFEHEICE T E2BEREIRILT—ORFERR

CER 2020 fEE TOREBEED HIZ 2030 4 E TOREERED HIZ
JE\ ) 1, 000MW 6, 200MW
NA T R 500MW 2, 000MW
K77 17, 400MW ERT
HEAKT 1, 80OMW 5, T00MW

HIAT : 38 T IREFERHR~AY — - 7T

(b) XiEXR

2008 I [RBEEENCKT2EFEET 0 7 T L) PAGRINDLETE Y EE (2004 4)
IZBWTHARTRET X /LF —IZ L DR EMER ORI L THRECHBMEREN 232 BHE
EN TP, 2006 FEI2H]E S 7B (Decree 151/2006/ND-CP) Tk, /K K OVE 1368 D
RAHEERRIZ DDy D BB D T0%IC DWW TIIME 2517 5 Z LN TE D & S, 2008 4ETITAH 3T
RTOFEFMRIILX—T BVl MIJEREINZY, £z, 20134 11 A LV, BAFRET X
NF—FET 1Y = MIMEEH OB EOEEHENEHTE 52 & Lo, —J5, 2011
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A. PREFACE

1. INTRODUCTION

According to the Master Planning on Economic and Social Development towards 2020,
with a view to 2025, Ho Chi Minh city will be a modern, civilized city with a special urban
role; taking the lead in industrialization and modernization with a growing contribution to
the region and the nation; gradually becoming a great center of economy, finance,
commerce, science, and technology of the nation and Southeast Asia; and actively
contributing to essentially making Vietnam modern industrialized country by 2020.

Ho Chi Minh City is the second largest city in Vietnam by area (2,095.57 km?) and the
country’s first metropolis of over 10 million people (2015). It is also the biggest center for
services and economic activity in Vietnam, consistently contributing over many years to
21% of the country’s GDP, 20% of its export turnover, and 33% of its total national budget
revenue. It carries social and economic developing investment value of around VND
100,000 billion/year and has had an average GDP growth of 9.6% a year (7.9-9.6%),
which is 1.66 times of the national average growth (Vietnam 5.2-5.8%). Its economic
structure continues to change in a positive way: services account for 59.6% of GDP;
industry and construction account for 39.4%; agriculture accounts for 1%. Annual per
capita income in 2014 was USD 5,131 (Vietnam’s average is USD 2,000 per capita), a
12.89% increase over 2013 (USD 360 in 1976 and USD 1,011 in 2000). GDP per capita at
the end of 2015 is expected to reach USD 5,538. Ho Chi Minh city has also the economic
leader among key economic regions in the south which, along with Ho Chi Minh, includes
Dong Nai, Binh Duong, Ba Ria-Vung Tau, Tay Ninh, Long An, Tien Giang, and Binh
Phuoc. Ho Chi Minh is also among localities attracting considerable foreign direct
investment (FDI) of USD 39 billion.

Until 2015, Ho Chi Minh City (including 24 districts with 322 wards, communes, and
towns) has had 20 Urban Areas, 16 Industrial Zones (13 Collective Industrial Zones, 2
Export Processing Zones and 1 High-Tech Zone) with over 2,000 factories operating in
Industrial Zones, 26 Industrial Clusters, and about 12,000 manufacturing facilities (large,
medium, and small) in addition to Industrial Zones and Industrial Clusters.

In addition to having a high level of social and economic development, urbanization, and
industrialization, Ho Chi Minh is also the urban area with the highest rate of exploitation
and consumption of natural resources and power in the nation. Every year, Ho Chi Minh
consumes from 16.3 billion KWh electricity (2011) to 19.4 billion KWh electricity (2014),
increasing 8-10% year. Every day, Ho Chi Minh explores and uses 1.6—1.7 million m® of
supply water and releases about 1.4—1.5 million m* of medical, industrial, domestic, and
other kinds of wastewater. The amount of fuel (petroleum and oil of all kinds, including
kerosene and gasoline) is provided for over 500,000 motor vehicles and approximately 5.5
million motorbikes of all kinds (most of which have capacities over 100 cm?), thousands of
industrial boilers, drying kilns, etc. up to 3,000 m?/day (petroleum is around 2,200 m>/day),
not to mention firewood and every kind of coal.

Economic structure changes in direction of service, industry and agriculture. Until 2020,
the service sector will account for 58.16-60.07% of GDP, the industry and construction
sector 39.19—41.07%, and the agriculture sector 0.74—0.78%. Until 2025, the service sector
will account for 58.29-61.10%, the industry and construction sector 38.29-41.05%, and
the agriculture sector 0.61-0.66%.



Regarding the orientation of industry and sector development, the city focuses on
developing service sectors with 9 sector groups: (1) finance service, credit, bank and
insurance; (2) commerce; (3) transport, warehouse, port service; (4) postal &
telecommunication and information technology & media; (5) asset and real estate business;
(6) consulting information service, science and technology; (7) tourism; (8) medicine; (9)
education and training. The goal is to develop a leading financial center in Southeast Asia.

In addition, the city will promote the development of a modern service infrastructure,
including a system of markets, trading centers, good delivery centers, office towers, luxury
restaurants and hotels, electronic commerce, high-tech medical centers, universities with
international standards, and synchronous development between modern service
infrastructure and traditional service infrastructure.

The city’s tourism will be developed similarly to countries in the region; the city will be
developed to become a center of tourism with tourist transshipment services, bringing
people to the country for shopping, conferencing, medical examinations and treatment, and
cuisine, as well as promoting the development of domestic tourism.

The development of industry and construction in Ho Chi Minh is focused on high added
value sectors, fields, and stages ; on developing 4 industrial sector groups with a strong
emphasis on science and technology and value added fields (mechanics; electrics and
information technology; medicinal chemistry and rubber; foodstuff processing), energy
saving, clean industrial, biotechnological sectors; developing the fashion industry in textile
and garments (leather and footwear), the design industry; and steadily transitioning from
machining and assembling operations into production .

The city will continue to develop high-tech industrial zones, arrange production in
planning industrial zones and clusters, develop supporting industries for the development
of the mechanical industry, electronics and informatics, and limit new investing projects
that use many unskilled laborers.

For the orientation of rural and agricultural development, Ho Chi Minh will develop
modern agriculture with high productivity, quality, efficiency, and competitiveness in line
with the agricultural characteristics of a special urban and the key southern economic
region. Its goal is to achieve average GDP growth in the agriculture sector of 5%/year for
the 2011-2015 period, 5%/year for the 2016-2020 period, and 5%/year for the 2021-2025
period.

Average GDP growth in the industry and construction sector for the 2011-2015 period
reached 8.7%/year and the forecasts for the 2016-2020 and 2021-2025 periods are 8.7%
and 8.5%/year, respectively.

2. SCIENTIFIC AND LEGAL BASIS

2.1. Legal basis

The Ho Chi Minh City Climate Change Action Plan for 2016-2020, with a Vision to 2030
is established basing on the legal basis below.

2.1.1. Laws and by-laws

- Law on Economical and Efficient Use of Energy (2010);



Law on Natural Disaster Prevention (2013);
Environmental Protection Law (2014);

Decision No. 158/2008/QD-TTg dated December 30, 2008 of the Prime Minister
on approving National Target Program for Climate Change Adaptation;

Official letter No. 3815/BTNMT-KTTVBDKH dated October 13, 2009 with
respect to giving guidance for Ministries, Sectors, localities to make Action plan for
climate change adaptation;

Decision No. 24/QD-TTg dated January 06, 2010 of the Prime Minister on
approving Master Planning of Ho Chi Minh city towards 2020, with the vision
towards 2025;

Decision No. 1719/QD-TTg dated October 04, 2011 of the Prime Minister on
promulgating Criteria for evaluating the prior plan according to Assistance Program
for climate change adaptation;

Decision No. 2139/QD-TTg dated December 05, 2011 of the Prime Minister on
approving National strategy for climate change adaptation;

Results on updating the Scenario of climate change, sea level rise for Vietnam
(announced by the Ministry of Natural resources and Environment in March 2012);

Decision No. 1393/QD-TTg dated September 25, 2012 of the Prime Minister on
approving the National strategy for green growth;

Decision No. 1474/QD-TTg dated October 05, 2012 of the Prime Minister on
promulgating the National action plan for climate change adaptation;

Decision No. 1183/QD-TTg dated August 30, 2012 of the Prime Minister on
approving the National Target Program for Climate Change Adaptation for the
2012-2015 period;

Scheme 1775/QD-TTg on Management of greenhouse gas emissions, management
of carbon credit business into the world market (November 2012);

Decision No. 2631/QD-TTg dated December 31, 2013 of the Prime Minister on
approving Master Planning on Economic and Social Development of Ho Chi Minh
city towards 2020, with the vision towards 2025;

Official letter No. 990/BTNMT-KTTVBDKH dated March 24, 2014 with respect
to “Guidance on updating Action plan for climate change adaptation” for Ministries,
sectors, localities;

Strategies, planning, plans for developing the nation, sectors, regions and Ho Chi
Minh city towards 2020 and the following years.

. Policy of Ho Chi Minh City

Decision No. 2838/QD-UBND dated June 11, 2014 on promulgating Plan for
Implementation of Action Program No. 34—CTrHD/TU of the City party committee,
and Resolution No. 08/NQ-CP of the Government regarding the implementation of
Resolution No. 24-NQ/TW of the 7" Congress of the 11" Central Executive
Committee with respect to active measures to climate change, enhancement of
natural resource management, and environmental protection;
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2.2.

Decision No. 2484/QD-UBND dated May 15, 2013 of the People’s Committee of
the City on promulgating Action plan for climate change measures in Ho Chi Minh
city until 2015;

Official letter No. 6811/UBND-DTMT dated December 20, 2014 of the People’s
committee of the city with respect to priority fields and provision of figures serving
the development of Action Plan for Climate Change Measures in Ho Chi Minh City.

Scientific basis

In addition to the legal basis, Action Plan for Climate Change in Ho Chi Minh City for the
2016-2020 period, with a vision to 2030 is established on the basis of the following
scientific research that has been accepted and is being implemented:

Development of a program for enhancing public awareness on climate change
(2010-2012) as conducted by the Department of Science and Technology,
Environmental Protection Fund, Department of Natural resources and Environment,
and relevant units.

Development of a model for calculating some parameters which are under the
effects of climate change. This model serves the planning of land use, traffic, water
resources and infrastructure for Ho Chi Minh City (2009-2011). Conducted by the
Department of Science and Technology, the Sub-institute of Hydrology,
Meteorology and Environment; the Department of Natural Resources and
Environment; schools and institutes.

Evaluate the effects of climate change on downstream areas, quality, and
sanitization of the water of Saigon River and propose proper adaptive solutions
(2011-2012). Conducted by the Department of Science and Technology, the
Institute of Water and Environmental Technology, the Department of Natural
resources and Environment, and relevant units.

Study the effects of climate change on Can Gio mangrove forest flora and propose
protective measures (2012-2015). Conducted by the Department of Science and
Technology, Department of Natural resources and Environment, Department of
Agriculture and Rural Development, the People’s Committee of Can Gio suburban
district; relevant units.

Develop a hydro-meteorological atlas (2011-2013). Conducted by the Department
of Science and Technology, Sub-institute of Hydrology, Meteorology and
Environment; schools, institutes.

Study the proposal on climate change measures for salt production by salt farmers
in the Can Gio suburban district, Ho Chi Minh City (2012-2015). Conducted by the
Department of Science and Technology.

Study a decision-making supporting system to manage surface water resources in
the Saigon river basin adapting to climate change. Conduct a case study of
regulations concerning the Dau Tieng reservoir to ensure a safe water supply from
the Saigon river (2012-2015). Conducted by the Department of Science and
Technology, Institute of Environment and Natural Resources, Committee of Dong
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Nai river basin, Department of Natural Resources and Environment, Department of
Agriculture and Rural Development and relevant units.

Study and assess the effects of climate change on migration and the challenges
posed to lifeline infrastructure systems for Ho Chi Minh citizens (2013-2015).
Conducted by the Department of Science and Technology, Department of Labor,
Invalids and Social affairs, Institute of city developing research and relevant units.

Study the effects of climate change on current conditions and the planning of
industrial solid waste landfills and hazardous wastes (2013-2015). Conducted by
the Department of Science and Technology, Department of Natural Resources and
Environment, Department of Construction, Department of Architecture Planning;
relevant units.

Study and assess the socio-economic effects of climate change on urban flooding;
develop proper strategies to improve flood adapting capacity (2013-2015).
Conducted by the Department of Science and Technology, Steering Center of Flood
Preventing Program, relevant Departments and localities.

Study the capacity of urban drainage systems’ capacity to accommodate rain event
frequencies that exceed the systems’ design standards (2013-2015). Conducted by
the Department of Science and Technology, Steering Center of flood preventing
program, research institutes, schools.

Study the effects of sea level rise on collective residential areas and identify
populations, especially the affected poor population in Ho Chi Minh, corresponding
to different climate change scenarios (2013-2015). Conducted by the Department
of Science and Technology, Department of Labor, Invalids and Social affairs,
relevant units.

Develop a riverbank erosion risk-warning map that accounts for the effects of
climate change (2013-2015). Conducted by the Department of Science and
Technology, Sub-institute of Hydrology, Meteorology and Environment, research
institutes, schools.

Assess the scarcity of fresh water resources in Ho Chi Minh based on the Water
Stress Index (Water Stress Index-WSI) in HCMC development scenarios until 2030
and climate change-induced sea level rise scenarios, and propose solutions to
reduce WSI (2013-2015). Conducted by the Department of Science and
Technology, Department of Natural Resources and Environment; Department of
Transport, Department of Architecture Planning; relevant Schools, Institutes.

Study the effects of the urban heat island phenomenon on public health under the
effects of climate change (2013-2015). Conducted by the Department of Science
and Technology, Department of Health, Department of Labor, Invalids and Social
affairs.

Study the effects of climate change on developing fresh water supply infrastructure
and rural sanitation and suggest adaptive solutions (2013-2015). Conducted by the
Department of Science and Technology, Department of Agriculture and Rural
development, research institutes, schools.

In the short 2016-2020 period, (1) heat and (2) rainfall intensity are two main climate
change factors affecting all social and economic development fields of Ho Chi Minh.
Changes regarding these two factors will be the cause of a series of adverse effects on
natural and human life in the city. In addition, in spite of the short timespan (5 years), sea
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level rise is not sufficient to cause serious consequences. However, it is an issue to note
when implementing adaptive solutions and making appropriate adjustments in the work of
urban planning and water resource management.

3. STATUS OF SOCIOECONOMIC DEVELOPMENT IN HO CHI MINH
CITY FOR THE 2011-2015 PERIOD

3.1. Economic growth and economic restructuring

For the 20112015 period, HCMC’s GDP is expected to increase 9.6%/year on average, 1.66
times the national rate (5.78%). The service sector has the highest growth at 11.2%/year. The
industry and construction sector will increase 7.4%/year and the agriculture, forestry and fishery
sector rose 5.8%/year. According to the new method, the 5-year GRDP of the city has seen an
average increase of 7.46%/year. GDP per capita is expected to be USD 5,538 (exceeding the
USD 4,800 planned).

Economic restructuring is heading in the right direction. The value added nature of the
service sector accounts for its large proportion of GDP (the proportion for 2015 is expected
to reach 59.9%), higher than for the previous period (2005: 50.5%; 2010: 57.9%). The
industry and construction sector will reach 39.2% in 2015, lower than for the previous
period (2005: 48%; 2010: 41%), and the agriculture, forestry, and fishery sector will account
for 0.9% in 2015, also lower than for the previous period (2005: 1.5%; 2010: 1.1%).

3.2.  Real status of economic development

3.2.1. Services

High quality, high added-value services continue to make up an increasing proportion of
the city’s economic structure. The average growth rate of services for the 2011-2015 period is
expected to reach 11.2%.

3.2.1.1. Commerce, import & export

Commerce and service activities saw a strong growth rate and contributed significantly to
the city’s socioeconomic development. For the 2011-2015 period, total revenue from retail
goods and services is expected to reach VND 2,947,088 billion, increasing 14.4%/year on
average (according to practical rate)!. Commerce, service activities, and the development
of extensive retail and sales distribution systems to achieve modernization have all
promoted better circulation of goods and helped stimulate production. Market size has
grown 2.38 times over that of the 2006-2010 period. The commercial sector accounts for

I'VND 460,952 billion in 2011 (23.5% year-over-year increase), VND 517,620 billion in
2012 (12.3% increase) , and VND 582,635 billion in 2013 (12.5% increase).,Estimated to
reach VND 655,365 billion in 2014 (12.5% increase) and VND 730,516 billion in 2015
(11.5% increase). Data from the Bureau of Statistics.
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80.5% of this market, a 16.1%/year increase, on average. Excluding the price fluctuation
factor, total revenue from retail goods and services is estimated to increase 8.1%/year’.

Despite being heavily impacted by the economic recession, export turnover for the period
20112015 maintained a high growth rate estimated to reach USD 154.4 billion, an
average increase of 9.24%/year. Excluding crude oil, exports are estimated to reach USD
116.1 billion (exceeding the 5-year plan’s USD 100 billion), increasing 9.39%/year? on
average. Goods market and import-export market restructuring is tending towards
gradually increasing the proportion of processed industrial products, many of which are
technology-related. The proportion of natural resource and raw agricultural product export
is decreasing.

Export quality is gradually improving and the proportion of value added exports has
reached roughly 18%, which is higher than the national average rate and steadily
increasing. Export commodities saw positive growth: industrial product exports accounted
for 69.4%, exceeding the target of 54.4% (2015) and 62.0% (2020). Total export value for
the period (2011-2015) was higher than total import turnover., Ho Chi Minh was the first
locality in the nation to achieve an export turnover above USD 32 billion/year, which
contributed to improving the trade balance of the country (reducing the deficit and
contributing to a surplus), improving the payment balance, and improving foreign
exchange market health.

The city's import turnover for the 2011-2015 period is estimated to reach USD 145.3 billion,
an 8.86%/year* average increase, which is lower than that of the 2006-2010 period and
12.1% and lower than export growth.

3.2.1.2. Finance and banking

Money market and banking activities in the city have gradually stabilized, interest rates have
gradually decreased, funding is going more towards production and business, and the economy is
developing. Mobilizing and interest rates of credit institutions their downward trend, with loan
interest rate falling from 21%/year in 2011 to 16%/year in 2012. Rates fluctuated between
11-13%/year in 2013 and 8-12% in 2014, in which short-term loan interest rates for the
five priority fields never exceeded 7%/ year.

Capital mobilization and loan outstanding balances at credit institutions in the locality
retained a relatively high growth rate, contributing capital to the economy. For the 2011 -
2014 period, capital mobilization increased 13.5%/year on average and loan balances
increased 10.5%/year. The bad debt rate of commercial banks in the city until 2014 was
5.31%, an increase of 1.01% over 20115.

2 Increased 7.2%, 8.5% in 2012, and 8.6% in 2013. Is estimated to increase by 7.8% in
2014 and 8.5% in 2015.

3 Reached USD 20.4 billion in 2011 16.5% year-over-year increase USD 21.7 billion in
2012 (6.3% increase), and USD 22.3 billion in 2013 (2.6% increase). Estimated to reach
USD 24.6 billion in 2014 11.9% increase) and 27.1 billion in 2015 (10.2% increase).

4 USD 27.4 billion in 2011 (24.5% increase); USD 26.3 billion in 2012 (4%
decrease);USD 28.6 billion in 2013 (8.7% increase); Estimated to reach USD 30.6 billion
in 2014 (10.1% increase); Estimated to reach USD 32.4 billion in 2015 (6.9% increase).

3> 4.3% in the end of 2011; 5.5% in the end of 2012; 4.69% in the end of 2013.
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3.2.1.3. Tourism

As one of the key economic sectors contributing to Ho Chi Minh’s economic restructuring,
the city’s tourism continues to make it one of the leading tourism centers of the country
offering many activities and diversified products. Since 2011, tourism has shown stable
growth and the number of international visitors has steadily increased over the years to 4.1
million arrivals which accounted for 60% of the country’s total arrivals (6.8 million)®. This
is estimated to reach 20.5 million arrivals by 2020, an average increase of 8.5%/year. The
number of domestic visitors from 2013 to 2015 is estimated to reach 52.5 million, an
average increase of 12%/year. Tourism revenue has steadily grown over this period’, with
VND 391 trillion as of 2020 estimate for an average increase of 16.4%/year.

3.2.1.4. Transport services, ports and warehouses

The city approved the Planning for Developing Interprovincial Road Cargo Transport
Yards in Ho Chi Minh City until 2025. It is also considering approval of Planning for
public passenger transport development in Ho Chi Minh City until 2025 and has approved
a bus investing scheme for the 2014-2017 period.

State management work in the transport sector has seen positive change. This firstly has
close management on road and waterway transport; timely meets the commuting needs of
the people, especially in the occasion of holidays. It also continuously improves passenger
transport service quality and ensures cargo transport by road and waterway safely.

Bus-serving infrastructure has been gradually improved and investment has gone into
putting several bus yards into operation at Dam Sen Park, 23/9 Park, Hung Temple
Historical Cultural Park, Quang Trung software Park, Binh Khanh (Nha Be suburban
district), Thoi An (District 12), etc. HCMC coordinated with departments and sectors and
the People's Committee of Districts and Suburban Districts to review land funds for static
traffic in the city, basically establishing 977.55 ha, reaching 85.31% in comparison with
the planned target (1,146 ha). The city has begun preparing to implement a number of
other yards in areas such as Hoc Mon, Cu Chi, Tan Phu, and Nha Be

The city has restructured the bus transport units, improved management work and
effectively used funds from bus subsidy; proposed several solutions to improve serving
quality and public passenger transport services. At the same time, the City has mobilized
resources and socialized to increase revenues in order to develop public passenger
transport.

The city has completed construction and put into use many works serving waterway
transport to enhance the cargo transport by waterway. It has supported to reduce road
traffic jams. For example, the city has cleared the waterway connecting the junction of Den
Do - Ha Tien cement factory 1 via Giong Ong To; completed Phu Dinh river port stage 1;
especially finished dredging Soai Rap channel - stage 2 to the altitude -9.5 m, ensuring

® International arrivals reached 3.1 million in 2010, increased to 3.5 million in 2011 (6
million nationwide); 3.8 million in 2012 (6.8 million nationwide); 4.1 million in 2013 (7.6
million nationwide); Estimated to reach 4.4 million in 2014 and 4.7 million in 2015.

" Tourism revenue reached VND 57 trillion in 2011; VND 71 trillion in 2012; VND 83
trillion in 2013. Estimated to reach VND 86 trillion in 2014 and VND 94.6 trillion in 2015.
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30,000 DWT ships in full load and 50,000 DWT ships offloading. At the same time, it has
planned to dredge Soai Rap channel to the altitude -12m to ensure 50,000 DWT ships in
full load and 70,000 DWT ships offloading. The city has continued to focus on investment
in upgrading Cat Lai port, Hiep Phuoc port urban area and implementing the Project for
clearing the waterway linking Saigon River and Dong Nai River through Rach Chiec.

Seaport volume for the 2011 - 2015 period is estimated to reach 388.23 million tons, a 20%
increase over the 2006 -2010 (320 million tons) period.

River port volume for the 2011-2015 period is estimated to reach 119.5 million tons, a
33% increase over the 2006-2010 period (90 million tons).

The city is working with the Ministry of Transport and Ministry of National Defense, and

1S unifying plans for relocating ports on the Saigon River and Ba Son shipyard. It is also
continuing to implement the Planning of the waterway, and port and dock network in Ho
Chi Minh City towards 2020. In addition, it is investing in construction of river cargo ports
connecting the city's seaport system; building transport relationship; and efficiently
supporting traffic between road transport and waterway transport through the new port
system in Hiep Phuoc, Phu Huu, Phu Dinh with Cat Lai industrial zone. Hiep Phuoc is
connected with the new urban areas such as the South of Saigon, Northwest, and Thu
Thiem. The city is also urging the implementation of a relocating plan. Developments of
ports on Saigon River are limited. Ports and wharfs using steel, cement, petroleum and
building materials are mainly being developed in the Hiep Phuoc area.

3.2.2. Industry and construction sector

The city has made efforts to implement the Industrial Restructuring Program, quickly
increasing the proportions of four key industries, which strongly involve science and
technology, and supporting industries, gradually shrinking labor-intensive industries,
processing industries, and industries that cause environmental pollution. Therefore, the
city’s industrial production activities are still being maintained. The growth rate of the
city’s industrial production value between 2011 and 2015 was estimated to be 7.4%/year®,
lower than for the 2001-2005 period (15.9%/year) and 2006-2010 period (13.3%/year).
Although this figure was short of the target (the production value was planned to increase
by 13%/year), this growth rate in the context of a global economic recession for the last
five years is quite encouraging.

Industry has been positively restructured to be more productive. The production
proportions of the four key industries (mechanical engineering, electronics and information
technology, chemicals, rubber and plastics and food processing) accounts for about 60.0%
(in 2015)° of the city’s total production value. Of this, mechanical engineering accounts for
20.4%, electronics and information technology 4.1%, chemicals, rubber and plastic 18.6%,
and food processing 16.9%.

8 In which the growth rate was 8.1% for 2011; 7.6% in 2012; 7.4% in 2013; 6.8% in 2014;
estimated to increase by 7% in 2015 compared with the same period. Using the IIP
calculation method, the City’s industry is estimated to increase by 6.4% per year; in which:
it was 6.8% in 2011; 5.1% in 2012; 6.35% in 2013; 7.0% in 2014;estimated to be 7.0% in
2015.

? Higher than the previous period (in 2005: 54.6%, in 2010: 57%).
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The city has made a shift from labor-intensive industries and industries with low and
average technology levels to those with a high level of science and technology, along with
industry that involve biotechnology, clean technology that does not cause environmental
pollution, and saving energy, all of which entail high labor productivity and added value.

The production value of the construction sector increased over the years (in 2011 it was
VND 132,937 billion, a 3.27% increase. It increased 4.33% to VND 144,141 billion in
2012, 4.69% to VND 152,556 billion in 2013, 7.7% to VND 167,515 billion in 2014, and
7.5% to VND 187,282 billion in 2015The average growth rate from 2011 to 2015 was
5.35%/year, and the growth rate for the 2006-2010 period was 17.8%/year.

Current situation regarding investment activity, production results at export processing
zones, industrial zones, and high-technology zones:

The city is implementing the Development Plan for HCMC’s Industrial Cluster by
2020, with an Orientation to 2030. Capital attracted into industrial zones and export
processing zones is estimated to reach USD 4 billion!’, which is 100% of the target.
The investment and construction of infrastructure for production and business
activities have been fully implemented and synchronized, bringing a higher export
turn-over each year!l. Five years ago, export turnover was estimated to be USD 25
billion with average annual growth of 15%. By the end of 2015, it is estimated that
the total number of laborers working in Export Processing Zone and Industrial
Zone is 280,000.

For the high technology sector, the total investment capital into high technology
zones is estimated to be USD 2,536.01 million. The city has focused on attracting
investment into high-technology sectors and implemented research and training
activities for the benefit of investors. It has also organized investment promotion
activities together with infrastructure building, land acquisition, and planning to
bring higher export turnover each year'?. The export value in five years is estimated
to be USD 13 billion.

3.2.3. Agriculture sector

Since 2011, HCMC has promoted agriculture expansion activities with an emphasis on
programs to transfer new technologies in varieties and promoted the application of
technologies, developed new cultivation techniques for farmers to grow vegetables,
flowers, and ornamental flowers, among other things. On average, the annual production
value increased by 6%/, achieving the target.

The agriculture sector was developed on to be modern, effective, and sustainable. The
plant, livestock and fishery industries have been restructured to match those of an urban

10 USD 1,526.75 million in 2011; USD 411.73 million in 2012; USD 608.83 million in
2013; estimated to be USD 1,453 million in the 2014 — 2015 period.

" USD 3.6 billion in 2011; USD 4.5 billion in 2012; USD 5.1 billion in 2013; USD 5.5
billion in 2014; estimated to be USD 6.3 billion in 2015.

12USD 1 billion in 2011; USD 2.23 billion in 2012; USD 2.753 billion in 2013; USD
3.126 billion in 2014; estimated to be USD 4 billion in 2015.

3 Increased by 5.7% in 2011; 6.6% in 2012; 5.7% in 2013; estimated to increase by 6.0%
in 2014; estimated to increase by 6% in 2015. (For the 2011 — 2015 period, production
value increases on average 6%/year).
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city. The goal is to achieve clean agriculture and prevent environmental pollution while
increasing the application of high technologies, biotechnology, and forecasts, combined
with the construction of new rural areas. Plants and livestock that achieve high productivity
and are well-suited to the conditions of the city are prioritized for development. By 2015,
the total area for raising ornamental flowers is expected to be 2,250 ha, representing annual
growth of 3.3%. The total number of dairy cows is expected to be 99,000 cows, annual
growth rate of 4.4%. The total number of ornamental fish is expected to reach 100 million
with an annual growth rate of 10.8%, HCMC has opened and put into operation an
experimental farm for raising cow milks with high technology from Israel, Biotechnology
Centre. The proportion of industries by the end of 2015 compared with 2010 is as follows:
farming will increase from 26.7% to 26.8%, livestock breeding will decrease from 44.2%
to 37.8%, fishery will increase from 21.1% to 27.3%, and forestry will decrease from 1.3%
to 1%. In 2015, average revenue on a hectare of agricultural land is estimated to be VND
370 million, a two or three-fold over the VND 158.5 million ha per year of 2010. HCMC
has promoted the Program for Supporting the Transition of Agriculture Structure towards
an Urban Agriculture, which has been underway since the implementation of Decision No.
36/2011/QD-UBND and Decision No. 13/2013/QD-UBND regarding the promotion for a
structure transition in urban agriculture economy. Until now, there have been 4,172 plans
and projects that have been approved with a total of 14,152 loans given and a total
investment of VND 6,106.56 billion, of which the total borrowed was VND 3,609 billion.
Thanks to the program, 01 dong from the budget for loan interest support has attracted 32
dongs from the society, of which 20 dongs is from the bank and 12 dongs is from the
people.

Generally, although every year has seen a decrease in the total area of agricultural land, the
production value and efficiency continue to increase and the income gap between rural and
urban areas has narrowed. The average monthly income of a rural person in 2010 was
VND 1.93 million, 66.6% of the income of those living in urban areas This increased to
VND 2.92 million per month in 2012, an amount equal to 76.8% the income of urbanites
(VND 3.81 million per month). In 2014, the figure rose to VND 3.29 million a year, or
80% of urbanites (VND 4.12 million a month) and an increase of 70.8% over 2010.
Improvements continue to be made with regard to forest protection, fire prevention, and
forest management, especially the protection of forests and special-use forests. It is
estimated that by 2015, the city’s forest coverage will reach 16.51%, a 0.31% rise over
2011 (16.2% in 2011). Forest and tree coverage in the city will reach 40%, 0.64% higher
than that of 2011 (39.36% in 2011).

High-technology Agricultural Zone operation: Investment and construction activities
have been finished, attracting many investors. Research activities and application of
biotechnology to produce high-quality plant and livestock breeds in high-technology
agricultural zone have continued to be promoted, creating many products of commercial
value. These activities have supplied the market with more than 74.1 tons of high-quality
F1 vegetable seeds'*and more than 12,645.3 tons of finished products (straw mushrooms,
cucumbers, melons, hydroponic cucumbers, hydroponic gourds, hydroponic winter melons,
hot-steam processed fruits)'> that have generated revenues over VND 325 billion.

1419.9 tons in 2011; 10.2 tons in 2012 and 14 tons in 2013; estimated to be 30 tons for the
2014 — 2015 period.

15106.7 tons in 2011; 3,580 tons in 2012 and 3,958.6 tons in 2013; estimated to be 5,000
tons for the 2014 — 2015 period.
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3.3.  Current situation of social development

Every year, HCMC has had between 270,000 and 300,000 people of working age in search
of jobs. In 2011-2015 period, the city is expected to generate jobs for about 1,429,689
people, an annual average of 285,938, and create about 615,400 new jobs for laborers, with
a yearly average of 123,080 jobs. Generally, the number of labors in the city has been
rather stable in recent years and the unemployment rate has dropped over the years, from
5% in 2011 to 4.9% in 2012 and 4.83% by the end of 2013. It dropped to only 4.67% by
the end of 2014. By 2015, this figure is estimated to be 4.5%—4.6%.

34. Infrastructure

3.4.1. Urban transport infrastructure development

In the last 5 years, HCMC has used the national budget'® to invest in priority transport
construction projects such as building the Phu Long, Do, and My Thuy bridges (LTL.25B);
repairing and maintaining the Saigon bridge; improving infrastructure including roads on
the north and south sides of the Nhieu Loc—Thi Nghe channel (the section from confluence
to Nguyen Huu Canh Street), Suoi Cai bridge on Ha Noi highway, the six steel crossovers
at priority interchanges (Hang Xanh crossroad, Thu Duc crossroad, the interchange
between Hoang Van Thu/Truong Son/Cong Hoa, the interchange between 3 Thang 2
Street/Nguyen Tri Phuong/Ly Thai To, the interchange between Cong Hoa and Hoang Hoa
Tham streets and the Cay Go roundabout), etc.

By the end of 2015, the number of newly built bridges will be 74 (26% higher than the 50
planned). The total length of newly constructed roads will be 254.2 km (21% above the
planned 210 km). Traffic density in the city by is estimated to reach 1.95 km/km? by 2015,
exceeding the proposed target of 1.9 km/ km?. The ratio between land for transport and
land for construction satisfies the target of 8.2%.

While the investment from the national budget is still limited, many measures have been
taken to mobilize capital from other sources (investment in the form of BOT and BT
contracts) to invest in the development of transport infrastructure, and these have been
successful to a certain extent. The accumulated amount of disbursment from 2002 to the
end of 2010 is VND 10,649 billion. Money disbursement for the 5-year is as follows: VND
2,757 billion in 2011; VND 2,633 billion in 2012, VND 3,074 billion in 2013, and VND
3,615 billion in 2014 (estimated). Also, the city has attracted VND 10,503 billion from
ODA capital to invest in the development of an urban transport system and contribute to
reducing traffic congestion on Vo Van Kiet and Mai Chi Tho Streets, Saigon bridge No. 2,
extending inter-provincial highway 25B (phase 2), constructing the Bong Bridge and Le
Van Sy bridge on the Nhieu Loc-Thi Nghe channel and the Hau Giang bridge on Tan
Hoa—Lo Gom bridge, building the Rach Chiec bridge on the Ha Noi highway, building the

16 Since the beginning of 2011, the City has allocated an investment of VND 19,883 billion
for transport projects.
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Phu Long bridge section on the Eastern Ring Road of the city (from inter-provincial 25B to
Rach Chiec), building two traffic junctions of BOT An Suong—An Lac project, completing
phase 1 of a construction project for connecting the road between Tan Son Nhat, Binh Loi
and Outer Ring road (the section from Nguyen Thai Son intersection to Road No. 20),
upgrading and extending Binh Trieu Bridge, and upgrading and extending Ha Noi
Highway (finishing the main road from Saigon bridge to Station No. 2 intersection).

The city has announced plans to design a traffic intersection between Ben Luc—Long
Thanh highway and National Highway No. 50 and issued technical designs to make
adjustments to the section passing through the vicinity of the Nha Be district in Can Gio
province. It organized a meeting to coordinate Ben Luc - Long Thanh highway and urban
railway No. 4 and has put into operation the 20 km section from the intersection with
Ringroad No. 2 to NH 51 for Long Thanh - Dau Giay highway route. In 2014, the Ministry
of Transport also finished construction of the remaining 4 km in the vicinity of the city as
preparation for beginning construction of the Ben Luc—Long Thanh route.

The Eastern Ring Road (from Dong Van Cong street to Rach Chiec bridge) has been
connected to the HCMC - Long Thanh - Dau Giay highway, creating a new shorter route
between HCMC and Long Thanh in Ba Ria—Vung Tau, reducing the regular transport
overload on NH 1—the section from Thu Duc intersection to the Vung Tau crossroads—at
the same time increasing the urbanization rate of the area of District 2 and District 9.

The city is currently implementing projects aimed at extending Ha Noi Highway,
Provincial Highway 10, and Provincial Highway 10B, among others. Upon completion,
they will expand the road and transport systems in the city as well as connect more routes
to city entrances.

The city is currently making the following requests of the Ministry of Transport: upgrade
NH 50 soon; develop and approve sub-projects of Ring Road No. 3 and No. 4; and
organize the setting up of landmarks and boundaries to clear the land so that the city can
organize the planning, construction, and review of lands which have potential for
exploitation.

3.4.2. Living water program for urban and rural residents

In the past five years, the City has implemented the construction of 03 water treatment
plants with a total capacity of 750,000 m>*/day: Dong II channel water plant (150,000
m?/day capacity) was completed in 2013. Thu Duc 3 water plant construction commenced
in April 2013. Tan Hiep 2 water plant construction commenced on November 19th, 2013
and is expected to be completed by the end of 2015. In addition, the City has built
centralized water processing stations with low capacity to serve smaller clusters of rural
residents.

At the moment, the rate of urban households (in 19 districts and 5 towns) being supplied
with clean water is 93.13%. Of these nine districts (districts 1, 3,4, 5, 6, 7, 8, 10, and 11)
and two towns (Can Gio, Nha Be) supply 100% of their residents with clean water.

By December 31, 2014, there will be seven other districts (districts 2 and 9, Tan Binh, Tan
Phu, Binh Thanh, Go Vap, and Phu Nhuan) and Tan Tuc, whose 100% of households are
provided with clean water, which will raise the ratio of urban residents provided with clean
water to 96.17%.

1t is estimated that by the end of 2015:
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+ On average, the total capacity of clean water provided will be 2.420 million m?/day and
night, achieving 101.2% of the water supply target for the 2011-2015 period (2.391
million m*/day and night) and 156% the total capacity of clean water provided in the
20062010 period (1.551 million m?/day);

+ The rate of urban households supplied with clean water is 98.5%, 0.5% higher than the
plan for the 2011-2015 period (98%) and 13.5% higher than the 2006-2010 period (85%);

+ The proportion of water wasted is estimated to be 32%, the same as the 2011 - 2015 plan
and 7% lower than the 2006-2010 period (39%). The current capacity of water supply
plants and the quality of water remain stable;

+ The average standard of water for living activities supplied is 141 liters/person/day'’ (the
figure for 2011 was only 122 liters/person/day);

+ Water for living activities program for rural residents: manage and exploit 123
centralized water to provide living water for 352,328 rural households.

In addition, water sources have been turned into potable sources for the 11,837 households
in rural areas, increasing the number of rural households supplied with clean water to a
figure of 114,354 households, or 32.7% of all rural households.

It is expected that by 2015, 100% of urban households will be supplied with clean or
hygienic water.

3.4.3. Electricity supply

The city has invested into building 220 kV and 110 kV electrical grids. Modern
technologies have been applied to create underground electrical grids to ensure a stable
electricity supply, improving grid operation management, reducing electricity loss, and
creating a better power picture in the city. From 2011 to 2015, 11 construction projects for
the 220 kV electrical grid were completed with a total capacity increase of 2,500 MVA and
76.25 km of wires. In addition, 62 projects for the 110 kV electrical grid were completed
with a total capacity increase of 3,326 MVA and 224.38 km of wires. A wind measuring
station was protected and data was collected to create a wind planning map to form a basis
for assessing the potential for developing wind energy in the coastal area of the Can Gio
district. The resulting electricity output is estimated to be 92.4 billion kWh'® and 18.5
billion kWh/year on average. Commercial electricity output is 87.45 billion kWh!° for an
average annual increase of 5.3% and is estimated to be 19.4 billion kWh in 2015, a 26.7%
increase over 2011 but still lower than the proposed target of 21-23 billion kWh.

The electricity sector has implemented many synchronized investment and renovation
methods to enhance and upgrade the distribution network. It has closely inspected
measuring devices and implemented energy-saving programs for all customers. The rate of

7 Living water supply standards over the year:122 litres/person/day in 2011; 125
litres/person/day in 2012; 132 litres/person/day in 2013.

1816,266 million kWh in 2011; 17,737 million kWh in 2012; 18,588 million kWh in 2013;
19,393 million kWh in 2014; estimated to be 20,421 million kWh in 2015.

19°15,314 million kWh in 2011; 16,725 million kWh in 2012; 17,651 million kWh in 2013;
18,365 million kWh in 2014; estimated to be 19,400 million kWh in 2015.
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power loss decreased over the period from 5.76% in 2011 to 5.0% in 2015%°. The amount
of electricity saved was 2,249 million kWh?!, or 454 million kWh/year on average.

3.4.4. Environmental protection and climate change measures

The city has issued many documents aimed at increasing state management efficiency and the
commitment by organizations and individuals to protecting the environment and to contributing
to protecting residents’ health and quality of life. It continues to build a legal system for
protecting the environment of areas around the city. These initiatives include developing an plan
for implementing strategies to protect the city’s environment towards 2020 with a view towards
2030; planning solid waste management in HCMC towards 2025 with a vision towards 2050;
giving instructions on the management of private waste collecting efforts in the city and
instructions for conducting normal solid waste management in the city; giving instructions on the
management of medical waste in the city; and amending Decision No. 73/2007/QD-UBND
dated May 10, 2007 regarding the issuance of regulations on the management of sludge.

Thanks to the efforts of different levels and industry, the city has achieved positive results.
100% of export processing zones and industrial zones have constructed and are operating
centralized waste processing stations; 100% of urban areas are collecting and processing
normal solid waste??. That is 70-80%2* in rural areas; 100% of hazardous waste is collected,
stored, transported, and processed due to effective system implementation®*; 100% of
hospitals and major centers? and 85-90% of small and private clinics*® has completed the
task of collecting and processing medical waste; 100% of health stations at ward-
commune-town levels, and 100% of hospitals and medical centers managed by the city?’
and 19/22 hospitals belonging to the Ministry or national industry have a waste treatment

205.76% in 2011; 5.56 in 2012; 4.96% in 2013; 5.15% in 2014; estimated to be 5.0% in
2015.

21391 million kWh in 2011; 468 million kWh in 2012; 510 million kWh in 2013; 410
million kWh in 2014; estimated to be 470 million kWh in 2015.

22 Household waste (6,400—7,200 tons/day) after collection and transportation is processed
at the two complexes for waste management: the Tay Bac-Cu Chi Solid Waste
Management Complex and Da Phuoc-Binh Chanh Solid Waste Management Complex.

23 20%-30% of solid household waste in rural areas is processed by local residents.

24 Hazardous waste (350-400 tons/day) is collected, transported, and processed at
hazardous waste management facilities in the city (currently there are 42 units that
specialize in collecting and transporting waste and 10 facilities that specialize in hazardous
waste processing). About 30-40% of the hazardous waste is treated by hazardous
processing facilities in HCMC and the remaining is collected and transported to other
provinces for treatment or safe storage.

25 After being collected, medical waste (14-17 tons/day) is processed by incinerators with a
capacity of 7 tons/day in Binh Hung Hoa (Binh Tan) and 21 tons/day in the Dong Thanh
construction site (Hoc Mon).

26 10-15% of the remaining medical solid waste is mixed together primarily with solid
household waste and transported to landfills.

27 The city manages all of its 29 hospitals. All 24 hospitals in the area are managed at the
district level, and there are 36 hospitals, 322 ward/commune health stations, 11 health
centers with no hospital beds, and 24 preventative health centers.
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system that meets environmental protection standards®®; 100% of the task of environmental
protection propaganda has been completed. It is expected that by the end of 2015, the rate
of collecting, transporting and treating domestic waste, hazardous waste and medical waste
will continue to be 100% and the rate of medical waste treatment will be 100%.

Industrial waste has been controlled and processed by moving polluting production
facilities to centralized industrial zones and nearby areas. 100% of industrial zones and
export processing zones have built and are operating systems for centralized waste
processing stations that meet environmental standards. Currently, these export processing
zones and industrial zones are continuing to invest and expand a centralized waste
processing plant to meet development needs?®. The city has begun a project to invest and
develop an automatic analyzer system in export processing zones and industrial zones and
a central environment analyzer system to constantly monitor the waste processing situation at
businesses.

The city has inspected, checked, and given administrative penalties to business facilities in
export processing zones and industrial zones. It has supervised the compliance with laws
and regulations on environmental protection of 1,033 facilities in medical production as
well as medical service providers. In the coming years, the city is expected to check 400
other units in the city and receive and process 52 applications for eligibility certificates to
import scrap, with 20 other applications to be processed later. In addition, the city has
organized the appraisal and evaluation of the environmental effects of all investment
projects in the area and has inspected and verified regular environmental protection for
approved projects.

The city has taken measures with 35 (95%) of its 37 facilities causing serious
environmental pollution, in accordance with Decision 64/2003/QD-TTg of the Prime
Mister. For the two remaining facilities, pollution has been treated but the facilities have
not been relocated, and this needs to be done®. This is because these two facilities belong
directly to the national government. Due to the typical features of their industry, they lie in
residential areas. The relocation schedule has therefore been pushed back, the city having
many submitted requests many times to the Ministry and industry at the government level
that these facilities be relocated and also to make frequent checks and measurements to
ensure comprehensive pollution treatment. The City has updated the list of facilities
causing serious environmental pollution in all of the city’s 24 districts in accordance with
Decree no 04/2012/BTNMT dated May 8, 2012 by the Ministry of Natural Resources and
Environment for the next period.

The city has also cooperated with international organizations in environmental protection
and climate change measures. It has effectively implemented the Action Plan for Climate
Change Adaptation in Ho Chi Minh City towards 2015. It issued and began the
Implementation Plan for the Action Program No. 34-CTrHD/TU of the municipal party
committee and Resolution No. 08/NQ-CP of the Government in the implementation of

28 Three facilities are in the process of constructing a sewage treatment system, including
Transportation Hospital No. 8, the Orthopedics and Rehabilitation Hospital, and the
Rehabilitation Centre.

2 For business facilities outside export processing zones and industrial zones, the city is
developing a program to move these business facilities to export processing zones and
industrial zones. The general rate of industrial sewage treatment of the whole city is
estimated to be 75%. By 2015, this figure is expected to be 85%.

30 Ha Tien Cement Factory and Ba Son Shipbuilding factory.
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Resolution No. 24-NQ/TW of the 7% Plenum of the 11" Central Committee about active
adaptation with climate change. Also, it enhanced the task of natural resource management
and environmental protection. The city has also coordinated with Rotterdam City in the
Netherlands to quickly implement a program Ho Chi Minh is developing to address sea
level rising, adapting to climate change, phase II; developing an Action Plan for Climate
Change in the City for the 2016-2020 period, with a view to 2030. HCMC has worked with
Osaka City (Japan) to implement phase 1 (2011-2013) and phase 2 (2013-2015) of the
Program of Developing a Low Carbon City; Comprehensive Waste Management Program,;
Program for Re-Collecting Energy from Waste,. It has also proposed projects that apply the
JCM mechanism in the area of solid waste management®'. In addition, the city has
implemented many international C40 program initiatives and cooperation with countries
such as the Netherlands, Germany, and Austria to seek new sources of capital and improve
the competence of urban management for officials in climate change measures.

3.4.5. Science and technology

From 2011 to 2015, the City implemented many action plans and programs that further
apply science and technology in production and business to improve productivity and
quality. Since 2011, the city has implemented 17 priority scientific and technology
research programs. Three of these focused on information security, traffic congestion
prevention, and flooding prevention to serve the six breakthrough programs of the city, and
the other 15 science and technology programs supported corporations with hundreds of
science and technology projects every year. The rate of scientific research applied in reality
after checking is 35.5%/year on average. The city has applied the pilot mechanism of
purchasing the whole package of scientific research to resolve difficulties in payment
procedure. 49 studies have been done via this method and 32 studies led to signed contracts.

Intellectual property protection activities have received a strong emphasis. From 2011 to
2015, 47,500 applications for brands were submitted and 27,500 certificates were issued,
3,000 applications for industrial designs were submitted and 1,800 patents were issued, and
950 patent and useful solution applications were submitted and 191 patents were issued.
This has created a healthy, advantageous business environment and promoted the
development of the science and technology market.

To promote technological innovation, the city has supported businesses in designing and
developing devices and products to replace imported products through 28 projects which
come from purchase orders of businesses in mechanical engineering, electronics, IT,
chemical pharmaceuticals and plastic-rubber under the co-investment method (30/70 state
investment/corporate investment ratio). Products from the project have a similar level of
quality and are sold to businesses at an average price from 50% to 70% lower than the
import price, helping companies reduce foreign-exchange costs and contributing positively
to the restructuring of the city’s four priority industries while mobilizing social resources
for scientific and technology investment and development through the Fund for Scientific
and Technology Development of the corporate, a demand stimulation program that helps
businesses to improve their competitiveness.

31 JCM is the common credit mechanism between Vietnam and Japan for carbon emission
reduction.
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3.4.6. Health and public health care

Every year, the City examines and gives medical treatment for about 30 million patients,
30% — 50% of are transferred from other provinces to big specialty hospitals in the city. To
reduce hospital overload, the City has given directions to general and specialty hospitals in
the city to send special-duty doctors to give professional support to hospitals at the district
level for a minimum duration of 01 year; implementing Project 1816 of the Ministry of
Health, which appoints alternate professional staff at the City level to support hospitals at
the district level with the aim of improving the quality of medical examinations and
treatment. The project for alternating medical staff for the 2013—2020 period has been
effectively implemented and has seen the application of new medical examination models
such as establishing satellite clinics*, satellite departments®®, and family doctor models®*.
The procedure for receiving patients at the examination department has been improved,
information technology has been utilized to manage patients, and there has been an
increase in the number of reception counters, medicine distribution counters, information
desks, and examination desk to reduce patient wait times and improve patient satisfaction.

The city has invested in upgrading the deteriorating infrastructure of units to meet residents’
demands for health check-ups and treatment. In central hospitals, priority is given to
adding more floors, expanding space, and limiting land expansion. After construction,
many hospitals have proved their efficiency in the examination and treatment of patients,
one example of which was the completion and operation of examination and reproductive
health care areas at Tu Du hospital, the high-technology treatment zone of Binh Dan
hospital, and the Cardiology Hospital, and the expansion of the examination and diagnostic
area of Pediatric Hospital No. 1, Pediatric Hospital No. 2, and the National Hospital of
Traditional Medicine, as well as the intensive radiation area of Oncology Hospital and
Nhan Dan 115 hospital. Some district hospitals were newly constructed and operated to
provide health care services for local residents. These include District 6 Hospital, Tan Phu
Hospital, Binh Tan District Hospital, and Cu Chi District Hospital (under construction).
Certain hospitals were also renovated, upgraded, or expanded, including District 11
Hospital, Thu Duc District Hospital and District 2 Hospital.

In addition, some projects to build new hospitals and to renovate and upgrade district
hospitals have been decided by the District People’s Committee and will move forward if
capital can be secured. These projects include building Binh Khanh - An Nghia General
Health Clinic in Can Gio District, Binh Chanh District Hospital, and General Hospital of
Can Gio District; reforming and extending District 8 Hospital; building Go Vap District

32 17 city hospitals established 48 satellite clinics for 12 district hospitals.

33 Orthopedics Hospital has installed 100 hospital beds at An Binh Hospital; Orthopedics
Department at Tan Phu District Hospital has developed 50 hospital beds for physiotherapy
and rehabilitation for patients transferred from Orthopedics Hospital. Pediatric Hospital No.
1 established a satellite department with 150 paediatric beds in Binh Tan District Hospital
and 70 beds in Tan Phu District Hospital. Pediatric Hospital No. 2 established a satellite
department with 50 paediatric beds at District 2 Hospital. Oncology Hospital constructed a
satellite department at District 2 Hospital with 150 hospital beds for the Departmentof
Internal Oncology.

3* By now 20 (87%) of 23 district hospitals and 88 (27.7%) of health stations have
implemented family doctor clinics.
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Hospital; and building and upgrading District 7 Hospital. Other hospitals are going to be
invested in, constructed, or upgraded, including Tan Binh District Hospital, District 12
Hospital, Nha Be District Hospital and District 4 Hospital to ensure the completion of
capital construction of district hospitals by 2016. Investment will be further encouraged to
implement the city’s priority projects®>. These will utilize supporting capital from the
national government (VND 8,000 billion) to implement 02 priority projects: Pediatric
Hospital and Oncology Hospital No. 2.

Emphasis is always placed on training the city’s medical staff to further enhance the
quality of medical examinations and treatment. The city had 13 doctors for every 10,000
residents in 2011. It is estimated that this will increase to 15 doctors for every 10,000
residents in 2015. In the 2011-2015 period, the City effectively implemented programs to
improve medical examinations and treatment, reducing the number of days in residency for
patients. It also invested in more equipment, meeting the increasing demands for medical
services of the city’s residents and residents from neighboring provinces. It maintained a
ratio of 42 hospital beds for every 10,000 residents from 2011-2013, which increased to 43
hospital beds for every 10,000 residents in 2014 and is estimated to reach 42 hospital beds
for every 10,000 residents in 2015. Attention has also been given to the local health station
network. The number of wards and communes having health stations and the number of
health stations having doctors and midwives or pediatric nurses were consistently 100%.
The malnutrition rate in children under five stayed at a rate of 5.9% in 2011 and 5.3% in
2012, falling to 4.1% in 2013 and 4.2% in 2014, and is estimated to be under 5% in 2015.
The death rate of infants under 10.04% in 2011, 3.75% in 2012, 4.29% in 2013, and 4.9%
in 2014. From 2015 onwards, it is estimated to be under 10%o every year. Attention was
always given to the population and child health care activities. In 2011, the number of
people having medical insurance cards accounted for 63.8% of the total city population; in
2015, this figure is estimated to be more than 68%.

The city has made many recent efforts involving medical treatment to reduce death rates.
Dangerous outbreaks occurring at companies, businesses and schools are actively,
effectively, and timely handled to prevent the further spread of diseases. This has had
favorable results: there have been no epidemics for many years. The few outbreaks that did
occur were successfully prevented from becoming epidemics. Epidemic prevention
activities in recent years have mainly focus on petechial fever and hand-foot-mouth disease.
Other efforts have focused on epidemics such as SARS, H5N1 (avian influenza), HINI,
measles, and Ebola.

With the development of the city’s health care sector, the private health care system has
achieved many positive results in the health care of people. There are currently 38 private
hospitals in the city, 19 of which are general hospitals (three hospitals were built with
100% foreign capital) and 19 specialty hospitals (one was built with 100% foreign capital).
Most hospitals have been received investment and been constructed in accordance with
international standards and modern equipment to ensure efficient health care services.

The city has reinforced and increased efforts to check and supervise food hygiene for
facilities that include public kitchens, schools, industrial zones to limit mass food

35 Including: City’s Pediatric Hospital, Oncology Hospital No. 2 (district 9), General
Hospital of Hoc Mon Area, General Hospital of Cu Chi Area, General Hospital of Thu Duc
Area, Orthopedics Hospital, Project of Medical Test Centre.
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poisonings *° . During the 2011 — 2015 period, the city implemented the Building
Experimental Food Management in Safe Food Chains Model in Ho Chi Minh City project.
The City has also worked with provinces to manage food safety in food chains, which has
allowed it to supervise the sources of farm produce delivered to be consumed in the city®’.

In 2011, the city introduced the Drug Price stabilization program as a market stabilization
program for the city. The program has had a positive impact on the management of drug
prices in the city. Besides stabilizing the prices of drugs in the program, it has also helped
to stabilize the prices of other drugs, even imported ones. In 2014, there were 530
commodities in total, including 150 active agents. 21 treatment groups saw prices stabilize,
12 companies participated in the stabilization program, and 3,169 vendors offered
stabilized drugs. The accumulated revenue from the stabilization program was
approximately VND 215 billion.

4. EVALUATION ON OUTCOMES OF CLIMATE CHANGE ADAPTATION
ACTIVITIES FOR 2009-2015

Ho Chi Minh City’s climate change adaptation activities were initiated in 2009 when it
became a member of the C40 (May 2009) following a period of preparation.

In addition to development and completion of a national organizational and management
system for climate change adaptation, the climate change adaptation work was designed to
have two main tasks: implementing domestic programs and plans, and engaging in
international cooperation.

4.1. Implementation of domestic tasks

In accordance with Decision No. 158/2008/QD-TTg dated December 2, 2008 by the Prime
Minister on issuing the National Target Program for Climate Change Adaptation in 2010,
Ho Chi Minh City has deployed the National Target Program for Climate Change
Adaptation in Ho Chi Minh City in 2010. The city has assessed the impact of climate
change on sensitive areas, identified solutions, developed response plans, and set a premise
for successful implementation of climate change adaptation activities in the coming years
to guarantee the city's sustainable development. Among them, 14 urgent important tasks
have been completed as the basis for developing the Ho Chi Minh City Climate Change
Adaptation Action Plan by 2015.

36 In 2011, there were 8 food poisoning cases; in 2012 there was 6 cases; in 2013 there was
1 case; in 2014 there were 3 cases, none leading to death.

37 By now, 04 units have participated in the chain: CP Vietnam Corporation, Agriculture
Development TNXP JSC (ADECO), Hai Duc and Da Lat GAP Companies (Lam Dong),
producing 820,000 chicken eggs/ days; approximately 2 tons of vegetables/day. A survey
has been conducted to make a list of 46 potential facilities to take part in the chain
including (chicken eggs: 4 facilities with an output of 420 million eggs/year; Chicken: 3
facilities with output of 6,940 tons/year; Pork: 11 facilities with output of 3,250 tons/year;
Seafood: 13 facilities with output of 22,000 tons/year; Vegetables: 15 facilities with output
44,240 tons/year).
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In parallel, HCMC has developed and deployed the Ho Chi Minh City Climate Change
Adaptation Action Plan by 2015 with 41 programs and projects collected from
departments. The important issues and priorities that were implemented for 2009-2015
were: (1) Conducting communications and raising public awareness about climate change;
(2) Developing a portal for the city’s program for climate change adaptation; (3)
Developing an integrated data information system about climate change; (4) Publishing
technical manuals on housing construction for climate change adaptation; (5) Publishing
manuals on urban planning for climate change adaptation; (6) Enhancing the capability of
departments’ staff. For 2011-2015, 75 staff members were sent to study and be trained
abroad. Funds for the training courses mostly came from foreign organizations through
cooperative programs for climate change adaptation. In addition, many staff also attended
various international conferences and workshops to learn and share their experience
concerning urban management, the environment, waste, and climate change; (7) Piloting
alternative schemes, and improving lighting systems in alleys to replace all kinds of high
power-consumption lights with power-saving lights; (8) Implementing the Greenhouse Gas
Inventory Program - Phase 1 (2014), in which greenhouse gas emissions for the base year
2013 were calculated; and (9) Implementing the Project on Management of Greenhouse
Gas Emission and Carbon Credit Trading in the World Market.

4.2. International cooperation activities

International cooperation activities regarding climate change measures were aimed at
strengthening and supporting the search for international financial resources to support
domestic tasks, promote the image of the city, promote the transfer of technologies and
techniques, and enhance management and international integration capability. Ho Chi
Minh City’s international cooperation activities regarding climate change measures were
considered very successful, building friendly, cooperative, and sustainable relationships
with the three main partners described below.

Cooperation with the C40 and Connecting Delta Cities (CDC)

One of the milestones in Ho Chi Minh City’s international cooperation on climate change
measures is that the city joined C40 (Cities Climate Leadership Group), an organization
with leaders from cities around the world who made a commitment to climate change
mitigation and adaption at the C40 Cities Mayors Summit in Seoul, South Korea in May
2009. Annually, the Standing Steering Committee requests that the City People's
Committee attend international events on climate change held by the C40 and member
cities, most of which have an international standing on par with Ho Chi Minh City. Since
2010, Ho Chi Minh City has been a member of Connecting Delta Cities (CDC), an
organization of about 10 members that share information about their individual
experiences. Since 2012, Ho Chi Minh City has also been a member of the Green Growth
Network.

Cooperation with Rotterdam, Netherlands

Ho Chi Minh City has worked with Rotterdam to successfully implement the Ho Chi Minh
City Moving towards the Sea with Climate Change Adaptation Program. In Phase 1
(2011-2013), Rotterdam contributed USD 1,350,000 in funding and Ho Chi Minh City
contributed VND 1,095,840,000. The achievements of Phase 1 were: (1) Setting up a
project database (Atlas); (2) Establishing the Ho Chi Minh City Climate Adaptation
Strategy (CAS) and Action Plan by 2100; and (3) Completing the Summary Report of Ho
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Chi Minh City Moving towards the Sea with Climate Change Adaptation and attached
appendixes.

Phase 2 of the Program (2013-2015) is being implemented with the following main goals:
(1) Applying CAS principles in socioeconomic development planning at the city and
district level and to some legal regulations, processes, and procedures; (2) Integrating
climate change factors into socioeconomic development planning in District 4 in order to
improve the implementation efficiency of the planning in line with the socioeconomic
development aims of the district; and (3) Calling for investment for two climate change
adaptation projects in District 4.

Cooperation with Osaka, Japan (2011-2015)

Implementing the Integrated Waste Management including Energy Recovery Program
(2011-2013). At the end of the period, two projects were proposed to be funded by Japan
and were approved by the Ho Chi Minh City People's Committee for a project feasibility
study. These were a (1) Project for producing biogas for renewable energy from organic
waste with a capacity of 40—-60 tons/day at Binh Dien Agricultural Product and Foodstuff
Wholesale Market; and a (2) Project for treating urban solid waste combined with
(electrical and thermal) energy regeneration with a capacity of 400-600 tons/day.

Implementing the Low-Carbon City Development Program (2013-2015). Osaka pledged
support for Ho Chi Minh City to develop the Ho Chi Minh City Climate Change Action
Plan for 20162020 with respect to consulting, calculating CO2 emissions, and improving
the operational capabilities —all of which are currently being implemented.

4.3. Advantages

In recent years, Ho Chi Minh City’s climate change measures activities have— despite
being part of a new field and being undertaken with little preparation time—brought
certain efficiencies thanks to the following favorable factors:

- Quickly, timely, and focused guidelines from the Central Government to the leaders of
the City People's Committee.

- The City's Steering Committee on the Implementation of the Action Plan for Climate
Change has built a wide and deep network connecting provinces nationwide with
international organizations.

- Taking action rapidly, systematically, and actively with a strong sense of responsibility
among civil serlvants and the city’s department- and district-level staff.

4.4. Difficulties and limitations

The following difficulties and limitations were encountered when conducting the above
activities:

- In terms of science: In general, the content of climate change management can be
evaluated and predicted qualitatively, but there are also many things that are difficult to
quantitatively evaluate and predict, including evaluating damage caused by climate change
to areas of socioeconomic life. Climate change is often accompanied by natural disasters
such as storms, floods, droughts, extreme weather, and epidemics, but there should be
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more thorough, long-term and specific investigations to determine what is caused by
climate change, what is caused by natural disasters, and what is caused by humans.

- In terms of professional management: Climate change is a new field that encompasses
many sectors and fields, and its application to management is therefore still limited. To
accurately calculate the effectiveness of climate change or greenhouse gas emission
programs/projects, it is necessary to have sufficient data and information from many
departments along with complete statistics that are updated frequently (e.g. full updates on
project information and full analyses of technology and specifications).

- In terms of mechanisms and policies: Climate change is still a new field which lacks
support policies, regulations, and guidance on implementing climate change measures
programs/projects.

- In terms of community involvement: The domestic enterprise sector (state and private
enterprises) has not actively participated in climate change measures. This limitation is
partly due to a lack of policies and mechanisms, and partly due to a lack of information,
knowledge, and capability among enterprises, especially small and medium enterprises.

- In terms of implementation: Due to limited personnel and experience, operational
setbacks are being encountered and program/project progress is slow.

* In summary:

The Steering Committee on the Implementation of Action Plan for Climate Change
Adaptation effectively conducted climate change adaptation work between 2009— 2015.
Implemented particularly successfully work identified in Decision No. 2484/QD-UBND
dated May 15, 2013 of the Ho Chi Minh City People's Committee on issuing Ho Chi Minh
City Climate Change Adaptation Action Plan by 2015; Decision No. 2838/QD-UBND
dated June 11, 2014 of the City People's Committee on issuing the Plan for Implementation
of the Action Program No. 34-CTrHD/TU by the City’s Party Committee; and Resolution
No. 08/NQ-CP of the Government on implementation of Resolution No. 24-NQ/TW of the
7th Meeting of the 11" Central Committee, which concerns actively responding to climate
change and enhancing resource management and environmental protection.

In a broader aspect, the city was responsible for actively contributing to the national and
global climate change adaptation projects. This has enhanced the role, reputation, and good
image of the city.

5. URGENCY FOR DEVELOPING A CLIMATE CHANGE ACTION PLAN

5.1.  Current status of climate change in Ho Chi Minh City

5.1.1. Temperature

Temperature data for 1995-2014 at Tan Son Hoa station shows that in this period, the
city's average temperature rose by 0.9°C, a slight increase compared with that for 1978—
2007 (0.7°C) (it 1s necessary to re-check this figure because this increase is quite high!).
However, this period was characterized by the rapid and significant increase of annual
average temperature, reaching 28.0°C for 1995-2004 and up to 28.3°C for 2005-2014. The
lowest annual average temperature for this period was 27.5°C, equal to the highest annual
average temperature for 1978-2007. In addition, the figures also recorded that the annual
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average temperature remained high for years and grew increasingly higher: for the 10 years
of the 1995-2004 period, the number of years with annual average temperatures of 28.0°C
or higher was 6 out of 10 years, but for 2005-2014 this number was 10 out of 10 years.
The highest annual average temperature stayed nearly the same (28.5°C and 28.6°C) for
two decades. However, between 2005-2014, two years experienced the highest
temperatures ever recorded, while for 1995-2004 only one year reached 28.5°C.

Annual average temperature (Tan Son Hoa station, °C)
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Figure 1. Average temperatures between for 1995-2014 as measured at Tan Son Hoa
station

5.1.2. Rainfall

Compared to the 1978-1992 (1,542 mm/year) and 1993-2007 (1,618 mm/year) periods,
the annual average rainfall for 1995-2014 (1,959 mm/year) increased by 300—400mm, 4-5
times higher than the increase in the two previous periods (from 1978-1992 to 1993-2007,
the annual average rainfall increased by only about 80 mm). For 1995-2004 and 2005—
2014, the annual average rainfall was approximately the same (1,963 and 1,955 mm/year).

The 1995-2004 period was charactized by a steadily high average volume of rainfall: 4 out
of 10 years had average rainfall of approximately 2,000 mm or higher between 1995-2004.
This grew to 6 out of 10 years for 2005-2014, during which period the average rainfall
reached 2,730 mm, much higher than that of many other years. For 1995-2004, it was also
recorded the year with the highest average rainfall of the period was followed by the years
with the lowest average rainfall (2002: 1,321 mm/year, less than 50% of the rainfall in
2000). For 2005-2014, the average rainfall remained high but was more stable than in the
previous period.

The number of rain events with rainfall higher than 100 mm has steadily risen. During the
1952-1961, 1962—-1971, 1972—-1981, and 1982—-1991 periods, the number of rain events
with rainfall higher than 100 mm respectively increased 0—4 times/10 years. For the 10
years from 2003 to 2013, 15 rain events were recorded with rainfall higher than 100 mm.
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Annual rainfall (Tan Son Hoa station, mm)

Figure 2. Rainfall for 1995-2014 as measured at Tan Son Hoa station

Table 1. Number of rain events with rainfall higher than 100 mm

Period 1952— | 1962— | 1972— | 1982— | 1992— | 2003
1961 | 1971 | 1981 | 1991 | 2002 | 2013

Number of rain events with 0 1 2 3 4 15
rainfall higher than 100 mm

5.1.3. Sea level

According to Nguyen Ky Phung, within a period of 28 years (1980-2008), the water level
in Vung Tau rose 10 cm; on average, the speed of water level rise in Vung Tau station was
3 mm/year’®. Also at Phu An station, the statistics showed that just for 20 years from 1995
to 2014, the highest average water level of the period increased by 15 cm (from 1.39 m of
the 1995-2004 period to 1.56 m of the 2005-2014 period). The highest average water level
for 1995-2004 (1.39 m) was approximately at the level 2 alarm (1.4 m), but for 2005-2014,
the highest minimum water level of the entire period (1.42 m) exceeded the level 2 alarm
(the highest average water level for this period was 1.56 m, exceeding level 3 alarm). For
1995-2004, only 6 years saw the highest annual water level exceed the level 2 alarm; no
year exceeded the level 3 alarm. But for 2005-2014, all 10 years had the highest water
level exceeding the level 2 alarm. 4 of these years exceeded the level 3 alarm (1.5 m) and 3
water levels higher than 1.6. The highest water level in two years 2013 and 2014 at Phu An
station was 1.68 m, a level close to 1.7m.

Table 2. Annual average water levels measured at Vung Tau station

| Year | 1980 | 1990 | 2000 | 2008 | 2010 | 2015 |

38 Climate change and its effects on Ho Chi Minh City — Nguyen Ky Phung — Vietnam National University-HCMC Publishing House,
2012, p. 149.
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Annual average water levels 29 | 30 | -18 | -19

measured at Vung Tau station (cm)
(3%)

Note: Data corresponds to the continental reference level “zero”. To convert into water
levels compared to “zero” on the sea chart, add 288 cm.

The highest water level of the Saigon River (Phu An station, m)

Figure 3. Water levels for 1995-2014 as measured at Phu An station

5.1.4. Changeable weather

As mentioned in the above sections, in all 3 aspects—temperature, rainfall and water
level—abnormally high rises and rapid, prolonged increases were recorded, especially for
2005-2014 and recent years (2013, 2014).

Besides the above-mentioned phenomena, more extreme weather events were recorded.
July 2015, for example, was assessed to be the hottest month ever by NOAA, NASA, and
JMA (the global average temperature was 0.81°C higher than the average July temperature
for the twentieth century). The first seven months of 2015 were recorded as the hottest time
since people began recording temperature data (from the 1880s): up to 0.85 °C higher than
the average level of the twentieth century. The rain level in September 2015 in Ho Chi
Minh was recorded as up to 142 mm (An Lac station), causing long flooding and affecting
people’s lives. All of these were abnormal weather events, the causes and trends of which
should be carefully evaluated and analyzed. The WMO also warned that El Nino 2015
would result in a peak strangely similar to that of 1997 and could be one of the most
devastating on record.

5.2.  Climate change trends in Ho Chi Minh City by 2020 and 2030

Through evaluation of the climate change factors mentioned above, we note that for Ho
Chi Minh City, the factors with the strongest impact include temperature, rainfall, and the
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water level (tides) of the Saigon River Saigon River. According to our evaluation, the sea
level rise for 2020-2030 will not have a significant impact on Ho Chi Minh City due to a
slow rise rate.

5.2.1. Temperature

In the Scenarios of Climate Change, Sea Level Rise for Vietnam prepared by the Ministry
of Natural Resources and Environment (MONRE) in 2011, it was forecast that the annual
average temperature increase in Ho Chi Minh City under a medium emission scenario (B2)
in 2020 and 2030 compared to the 1980-1999 period would be 0.5°C and 0.8°C,
respectively (approximately 28.2°C and 28.5°C).

Compared with the annual average temperatures of the two periods—1995-2004 (28.0°C)
and 2005-2014 (28.3°C)—mentioned above, we found that in the coming period, these
parameters should be further supplemented and revised, or the high emission scenario for
Ho Chi Minh city should be defined because the actual annual average temperature for
2005-2014 was approximately equal to and exceeded the forecast for 2020.

5.2.2. Rainfall

Also, according to the Scenario of Climate Change and Sea Level Rise for Vietnam
(MONRE, 2011), the forecast annual average rainfall increase in Ho Chi MinhCity under
the medium emission scenario (B2) by 2020 and 2030 compared to the 1980—1999 period
would be 0.9% and 1.4%, respectively. According to some studies, this increase would be
about 35 mm in 2020 and 44 mm in 2030 (equivalent to about 1,850 mm and 1,860 mm).

However, based on the actual results of the 1995-2014 period (1,960 mm), we estimate the
average rainfall of the city will reach up to 2,000 mm/year by 2020, and the increase may
be determined using the high emission scenario because the actual data of annual average
rainfall of the 1995-2014 period also exceeds calculated data according to the average
emission scenario B2 for the average rainfall of 2020.

5.2.3. Water level

An evaluation by the Ministry of Natural Resources and Environment in 2011 showed that
the sea level rise from Ke Ga Cape to Ca Mau Cape compared to the 1980-1990 period in
the B2 scenario was expected to be from 8-9 cm (2020) and 12—-14 cm (2030). In some of
the latest calculations, the experts assessed that the average water level rise for Ho Chi
Minh City in B2 scenario would reach 14 cm (2020) and 19 cm (2030), with the directly
affected flooded area and population reaching 1,562 ha/34,350 (2020) and 2,034 ha/36,124
people (2030), respectively.

According to results of the actual evaluation of the highest water levels of Saigon River for
1995-2014 mentioned above (the highest average water level of the 1995-2004 and 2005—
2014 periods measured at Phu An station were 1.39 m and 1.56 m, respectively), we
estimate the highest average water level measured at Phu An station would be up to 1.62—
1.65 m by 2020 (an increase of about 1-1.5 cm/year). Human activities were the other
main reason apart from increased rainfall for sea level rise. Human impact should be
carefully assessed in separate studies for more accurate forecasting of the Saigon River
water level to serve as a basis for calculation and evaluation regarding economic and social
planning.
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5.3. Existing and potential effects of climate change on areas of urban development
within Ho Chi Minh City

Because current data on and methods for evaluating the impact of climate change on Ho
Chi Minh City are very limited, detailed quantitative evaluations of the impact of climate
change on each area cannot be done at present. Evaluating the impact of climate change to
develop the Ho Chi Minh City Climate Change Action Plan for 20162020, with a View to
2030 will therefore primarily be done by qualitative methods and by inheriting quantitative
evaluations performed in the period before 2015 for certain areas.

5.3.1. Urban planning

Urban planning is a general field and a foundation for the development of other fields. The
impact of climate change on urban planning can therefore be considered in combination
with every field of socioeconomic development of Ho Chi Minh City. Considering the
impact of urban planning on climate change measures in line with the conditions of Ho Chi
Minh City, the key issues are urban green space and water surface area.

To enhance green space, in addition to planting urban trees (parks, street trees, etc.), the
City also can apply solutions for enhancing green space on roofs and taking full advantage
of buildings’ attic and roof space. The increase of green space will contribute to reducing
ambient air temperature and improving the microclimate environment of the urban core.
Accordingly, the demand for energy consumption for cooling will decrease and also
contribute to the reduction of greenhouse gas emissions.

Similarly to enhancing water surface area, this solution helps reduce ambient air
temperature. On the other hand, the collection and use of stormwater falling into
conditioning lakes of various scales located sporadically throughout the city will contribute
to reducing pressure on the drainage system and reducing the need for water.

5.3.2. Energy

a) Electric power

Because Ho Chi Minh City does not directly produce electricity but instead receives it
from the national grid, the impact of climate change in Ho Chi Minh City mainly affects
the system of electricity transmission and distribution. High temperature will reduce the
efficiency of power transmission. In addition, strong winds can also cause damage to the
power transmission system as most of the HCMC power transmission system is designed
to withstand winds at speeds below 30 m/s. Flooding will affect the lines and transformer
stations, while high humidity will increase the risk of damage to the steel infrastructure.

According to research by the International Centre for Environmental Management (ICEM)
in the framework of the cooperation program between Ho Chi Minh City and Asian
Development Bank (ADB) on "Ho Chi Minh City Adaptation to Climate Change", it is
estimated that at present around 60% of existing 500 kV transmission lines are located in
flooded areas without any measures against control flooding, and 48% of the lines are
located in flooded areas with projects underway to reduce flooding. Nearly 400 kilometers
of the existing 220 kV transmission lines and 200 km of the 220 kV transmission line are
planned to be located in flooded areas. Similarly, 310 and 350 km of 110 kV transmission
lines have been installed or are being planned for installation within flooded areas. For
transformer stations, climate risks for existing and planned stations are quite serious. The
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two existing 500 kV transformer stations and four planned transformer stations are located
in flooded areas and are at very high risk of flooding. Four of the eight existing and
planned 220 kV transformer stations are located in flooded areas, but will be reduced to
two stations once the flooding reduction projects are implemented. The 110 kV
transformer stations are at the highest risk, with 52% of the existing stations located in
flooded areas (ICEM, 2009).

In addition, one of the important side effects of climate change on the energy sector is its
impact on energy demand. In Ho Chi Minh City, the rising temperatures will lead to
increased energy demand for cooling. This will cause power production and transmission
systems to operate at their lowest efficiency. For cities in tropical climates like Ho Chi
Minh City, the demand for cooling accounts for a significant proportion of total power
consumption. This is therefore a problem that is more serious for Ho Chi Minh City,
especially when combined with "urban heat island” phenomenon.

As with the relationship between temperature and the electricity sector, electricity and
water are also closely connected. On one hand, electricity is an essential component of the
operation, production, and distribution of feed water and wastewater treatment. On the
other hand, water is the raw material required for cooling system of every energy
production plant (US EPA). Therefore, when climate change impacts water resources, it
will also have an indirect impact on electricity production and consumption. In other words,
when the demand for water increases (probably a consequence of temperature increase or
salinity intrusion), the demand for electricity consumption to produce feed water also
increases; or, if demand for electricity increases, there will need to be a corresponding
higher amount of water for electricity production. Moreover, as Ho Chi Minh City gets its
power mainly from the national grid, water shortages will impact national power
production, especially hydroelectricity, as well as the power supply to Ho Chi Minh City.
Water shortage risk may stem from changes in the hydrological regime, drought, and
conflict of water consumption demand for hydroelectric production, irrigation and other
activities.

Although Ho Chi Minh City occasionally suffers from large storms or natural disasters, the
nature of unpredictable climate change could mean an increased risk of abnormal storms.
Moreover, in recent years, a number of big storms in Vietnam have affected the weather in
Ho Chi Minh City and have resulted in a number of phenomena such as tornadoes and
thunderstorms that have harmed people and property. On the qualitative side, flood and
natural disasters can harm people and property in general, especially power sector
infrastructure. Meanwhile, electricity and water are the two stable services that must be
restored and re-operated as soon as disasters occur in order to maintain the entire system of
urban activities.

b) Fuel

The most important cause of rapidly increasing greenhouse effect is fossil fuel combustion.
This was mentioned in the First Evaluation Report of the Intergovernmental Panel on
Climate Change (IPCC) and has been consistently confirmed in subsequent reports. For a
rapidly growing city like Ho Chi Minh, fuel consumption is essential for economic growth.
Thus, the city’s fuel consumption has helped accelerate the greenhouse effect and
exacerbated the impact of climate change, which grows increasingly more severe. On the
other hand, the city’s activities have also been impacted by climate change in areas that
include fuel transport and distribution.
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5.3.3. Traffic

Traffic is one of the sectors most directly vulnerable to the effects of climate change. At
the same time, traffic has the greatest impact on the operation of the entire economy,
especially when Ho Chi Minh City is the focal point and the economic center of the whole
region, as well as of the country.

In terms of road infrastructure, if no better drainage solutions are devised, about 76%
(equivalent to 45 kilometers of road) of the two main roads and 56% (176 km) of the belt-
line road in Ho Chi Minh City will be flooded during extreme weather conditions. In
addition, approximately 115 km of roads connecting Ho Chi Minh City with neighboring
provinces and some major provincial roads to transport goods between such provinces and
Ho Chi Minh City are also likely to be affected under severe flooding conditions from
2050. There is also a high risk of flood: 50% for existing intersections and 80% for
planned intersections.

By 2050, Ho Chi Minh City is expected to have more urban rail infrastructure such as a
metro, a monorail and a tramway. The urban rail system is also at risk of suffering from the
effects of climate change, particularly the metro and tramway systems.

Besides the road system, other transport infrastructure systems such as bus station and
parking lots are also at potential risk of being significantly affected by floods. This will
lead to decreased transport network performance and other economic losses.

5.3.4. Industry

Rising sea levels are reducing industrial land area. Some industrial zones located in low
areas will be flooded and lose their usability. Industrial zones and production and business
establishments located in low-lying areas face more risk of flooding, requiring drainage
solutions for flood tide and sea level rises. According to calculations by the IPCC (ICEM,
2007), if the sea level rises by 1 meter by 2100, the production facilities in 20 provinces
will be flooded. 500 (9%) of these establishments are in Ho Chi Minh City (9%), including
16 industrial zones (of which 9 industrial zones will be severely flooded).

The decline of plant species leads to a shortage of raw materials for industries such as
textiles, the agricultural products and food processing industry, seafood processing, and
aquaculture.

Water shortages in the dry season also causes water supply difficulties for the industry.

Extreme weather conditions and natural disasters reduce the life of materials, components,
machinery and equipment, and reduce the quality of construction works, requiring
increased costs for recovery. The increased temperatures will make it more difficult to
store raw materials and products.

5.3.5. Water management

The change in seasonal rainfall distribution is leading to a change in the downstream flow
rate of rivers, reducing the volume in the dry season and increasing the volume in the rainy
season while also changing the city’s groundwater reserves. The rainfall increase in the
rainy season will increase water runoff, exacerbating soil erosion and causing pollutants
and garbage on the ground to gather in the surface flows. Urban flooding could also join
highly polluted surface water with other sources of clean water, dispersing pollutants into
groundwater. The increase in the flow rate of Dong Nai River and Saigon River would
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cause floods, erosion, landslides, and flash floods that could threaten the capability of the
reservoir system. Meanwhile, the rainfall decrease in the dry season could create greater
risk of water shortages for living activities, production and other purposes at the same time
that demand for domestic water by the city’s residents is expected to increase due to rising
temperatures. This imposes more pressure on the safe water supply of the city.

The rainfall decrease in the dry season and the temperature rises also cause the salinity of
the rivers to continue rising and getting worse. In the dry season, salinity intrusion is worse
upstream and reduces the water quality of rivers at the water intakes of feed water
treatment plants. The long dry season will cause difficulties for desalination operations at
the Dau Tieng Reservoir and Tri An Reservoir upstream. As reported by SAWACO, since
2011 there have been times when the salinity at the water intakes exceeded legally-
permitted levels, leading to the suspension of water intake for the production of feed water.
By the end of January 2011, the daily average chloride concentration (salinity) of river
water at the Hoa Phu pumping station at Tan Hiep water plant exceeded 100 mgCl7/L.
Salinity occasionally reached 270 mgCI/L, a level higher than the legally-permitted 250
mgCI/L as established in the National Technical Standards for the Quality of Drinking
Water by the Ministry of Health.

The salinization of Dong Nai River and Saigon River greatly affects the operations of
surface water treatment plants that supply water for the daily living needs of people and for
production activities and services. This is because treatment plants currently only utilize
purification and discoloration technologies, and does not use freshwater production
technologies. The salinization of the river system also affects the water supply for
agricultural production in the city, especially in southern Ho Chi Minh City.

According to one scenario for climate change and sea level rise (Ministry of Natural
Resources and Environment, 2012), the rainfall in the dry season (December to May) will
continue to fall in the southern and south central coastal regions until the middle of the 21*
century for all the scenarios. The decline in water resources will therefore last longer and
grow worse and salinity will increase to higher levels with more frequency and longer
duration. In contrast, rainfall in the rainy season in the southern region is forecast to
increase along with the frequency of abnormally heavy events, exacerbating the current
pollution of surface water and groundwater caused by urban flooding and causing a
dispersion of pollutants into surface water and groundwater.

Although sea level rise has not been significant over the past 5 years (2011-2015), , the
occurrence of flood tide at peak has been very complex, continuously increasing from
1.55m in 2010 to 1.68m in 2013 and 2014. This increase in flood tide at peak was due to
the rapid urbanization of the city when the canals and swamps were filled for urban
construction, narrowing the drainage space of rivers. The increase in flood tide at peak in
recent years has increased flooding in alleyways and residential areas with low natural
elevations in Districts 7 and 8 and the Nha Be, Binh Tan, and Binh Chanh districts. In the
event that flood tide at peak continues to rise unusually as it did in the 2010— 2015 period,
the number of flooded roads, wards, and districts with low topography will increase,
negatively affecting both quality-of-life and socioeconomic development not only in the
flooded areas but also in neighboring areas. In the next 5 years, sea level rise is forecast to
be insignificant. Thus, in order to restrict urban flooding due to flood tide for 2016-2020, it
i1s necessary to effectively implement urban planning and create temporary spaces for
drainage and water storage. The construction of dikes and tide barriers is considered a
long-term solution to cope with sea level rise toward the mid-21% century.
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The clearer differentiation of rainfall due to climate change has led to an increase in the
frequency and intensity of heavy rains over short periods of time. These rains exceed the
capacity of the drainage system of the region (which can withstand rainfall of up to 100
mm within three hours) and cause flooding in these regions, especially when there is a
combination of flood tides and heavy rains. The rising level of tides at peak and the
frequency and intensity of heavy rains due to the effects of climate change can combine to
cause unusual flooding in some areas of Ho Chi Minh not previously affected by flooding.
Statistics showed that there were 15 rain events with rainfall over 100 mm within three
hours for 2003-2013, compared to four such events for 1992-2002. An increase in the
frequency of heavy rains in a short time is forecast to continue for 2015-2020 and toward
2030 due to the effects of climate change. It is therefore, when researching and
implementing flooding restricting solutions for Ho Chi Minh City, it is necessary to
integrate the potential impact of more frequent heavy rains in short time periods and avoid
new flooding points caused by such rain.

Climate change also makes the movements of tropical storms become unpredictable and
increases the probability of Ho Chi Minh City being affected. According to statistics, most
of the storms affecting Ho Chi Minh City take place in the last months of the year and
generate heavy rains with rainfall of up to 200-300mm/day or even higher, with high
waves causing severe flooding. The risks of unusual flooding by tropical storms should be
considered to minimize damage caused to Ho Chi Minh City by tropical storms.

Water supply and drainage infrastructure works will be negatively affected by urban
flooding. The operations of domestic sewage treatment plants and pumping stations can be
interrupted when they are located in even areas of flooding, let alone unusual flooding. It is
the same for surface water treatment plants and the water supply network. Damage to or
interrupted operations at these works will impact the city in a number of ways. For
example, the shutdown of drainage works could cause more severe flooding, stopping the
operation of electric infrastructure and causing a series of accompanying chain effects.

5.3.6. Waste management

a) Solid waste

The negative impacts of climate change on waste management are indicated by: (1) an
increase in the biodegradation speed of organic matters in solid waste, wastewater, and
sludge in the collection, transport, and disposal of the above types of waste, and (2) urban
flooding due to the increased frequency and intensity of heavy rains in short time periods,
increasing the dispersion of pollutants from waste storage areas into receiving sources.
Therefore, in order to ensure safety, management activities and operating costs will
inevitably rise, particularly when these indications of climate change become increasingly
clearer.

Significant progress has been made in solid waste management. Advanced technologies
have been successfully applied in the collection, treatment, and recycling of solid waste.
This process has not only reduced the environmental impact but also contributed to the
reduction of greenhouse gas emission. Through the recovery of raw materials and energy,
solid waste is increasingly being considered a valuable resource. In order to effectively and
reasonably reduce the greenhouse gas emissions generated by the waste management
process, it is necessary to consider such important issues as treatment technologies,
mechanisms to encourage cleaner treatment technologies, and the calculation of
greenhouse gas emissions. However, solid waste management must still focus on
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minimizing waste and enhancing on-site recycling in order to reduce the consumption of
energy and raw materials, in addition to the regeneration of energy and raw materials by
solid waste treatment. If advanced technologies are applied, solid waste produced by the
city will become an important resource to replace fossil fuels.

Thus, in order to reduce the risk of environmental pollution due to the effects of climate
change and greenhouse gas emission, solid waste management systems should address the
issue of waste management such that all waste is recycled or regenerated by the most
effective means possible, particularly by reducing landfill usage in order to avoid the high
risk of pollution, which increases particularly quickly as indications of climate change
progress.

b) Wastewater

The current drainage system of Ho Chi Minh City mostly consists of shared sewers to
drain both domestic wastewater and stormwater. Heavy rains occurring over short time
periods will overload sewer capacity and cause urban flooding, which leads to leakage of
domestic wastewater on the street, especially during heavy rains and high flood tides.
Moreover, urban flooding can disrupt the operations of the domestic wastewater treatment
plants in the same manner as feed water treatment plants. Increased temperatures will
affect the domestic wastewater transmission pipeline network, from waste generators to
treatment plants.

¢) Sludge

Climate change has not had a major impact on the sludge management of the city, except
for increasing the risk of environmental pollution caused by this type of waste, especially
in drainage systems when the risk of flooding continues to grow as described above.
Sludge is generated in cities mainly from wastewater treatment and from deposition in the
drainage system. Except for hazardous sludge, which is managed by certificate and treated
thoroughly, other types of sludge in the city—especially that dredged from canals—are
facing problems in treatment. This is because no treatment plants have not been built,
although one is being planned in the form of the Da Phuoc Solid Waste Treatment
Complex. Sludge from the wastewater treatment system—especially activated sludge—is
easily biodegradable for greenhouse gas emission but is also a potential source for energy
regeneration. The current biggest problem in the sludge management system is how to
control the large volume of sludge generated as well as how to treat it at a time when state
management regulations in this area have not been established.

5.3.7. Construction

Ho Chi Minh City is at a low elevation that is mostly below sea level. In the rainy season,
urban infrastructure may be flooded for extended periods. This can reduce the quality,
durability and service life of construction works. Climate change will affect the comfort,
usability, load capacity, durability, and safety of such works. As infrastructure designed in
accordance with existing standards will be inadequate in terms of things such as load
capacity, durability, and safety in the face of climate change, it is necessary to plan and
construct new roads. Existing infrastructure is not capable of accommodating higher sea
levels and is unlikely to be so in the future.
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Climate change also affects construction planning and design. Urban development,
infrastructure, industrial zone, agriculture, tourism, etc., as well as land use of Ho Chi
Minh City towards climate change measures, requires more research and planning.
Changes must also be made to the city’s development planning policy, and things such as
flood control dikes and river tourism need to be developed

5.3.8. Health

On the subject of natural conditions, the Evaluation Study of the Organization for
Economic Cooperation and Development (OECD) indicated that Ho Chi Minh City is
listed as one of 10 cities in the world and one of 5 cities in Asia that will be hit hard by
climate change and inevitably suffer from the adverse effects of extreme weather. Sea level
rise will seriously impact flooded areas such as those in the south and southeastern parts of
the city. Areas affected will beCan Gio, Nha Be, Binh Chanh, and Binh Thanh districts, as
well as districts 4, 7 and 8. Frequently flooded areas will become favorable places for
mosquitoes and flies to breed and grow, increasing the risk that tropical diseases such as
malaria, dengue and the digestive diseases will spread. The temperature rise and the hot
weather will increase the growth rate and development of many types of bacteria, insects,
and disease carriers, leading to an increased number of contagious infections.

Concerning the technical and social infrastructure conditions, poor flooding control and
drainage infrastructure are favorable conditions for generating various types of epidemics
and digestive diseases. Droughts and hot weather will increase the risk of clean water
shortages, and the limited water supply will lead to poorer quality in terms of sanitation
and environment and washout capacity, thereby creating favorable conditions for diseases
to easily develop.

Regarding the conditions of health infrastructure, the health facilities system of Ho Chi
Minh City is doing an increasingly better job of meeting the healthcare needs of the people.
However, in general, major hospitals (including private hospitals) are overloaded. The bed
occupancy rate is high because the number of patients is usually higher than the number of
beds. Being that health infrastructure cannot properly meet social needs even under normal
conditions, there will be many more problems when climate change begins to have a more
profound effect if Ho Chi Minh City does not actively prepare.

In addition, extreme weather brings an increased risk of becoming infected with
cardiovascular, respiratory, and neurologic diseases—especially among elderly people—
due to being directly affected by heat waves, reduced bodily resistance, and increased risk
of infectious diseases.

Ho Chi Minh City will also be put under pressure of health infrastructure overload due to
the reception of patients from the neighboring areas if these areas are also subject to the
impacts of climate change, particularly the Mekong Delta region.

5.3.9. Agriculture and food security

a) Farming

Climate change may impact the seasons, leading to changes in season structure as well as
irrigation techniques and agricultural productivity and output. It may also degrade and
decrease soil quality and quantity due to flooding and drought. Changes in intensity and
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duration of sunshine, water shortages, and increased CO:levels and temperatures in the
future will affect the growth of entire crops and the productivity of harvested products.
Every crop has its own optimal temperature for growth and reproduction, but hot weather
that exceeds the optimal temperature of the crop may hurt the productivity and output.
Higher temperatures could lead to higher rates of evaporation and less rainfall in the dry
season. Demand for irrigation water would increase in all agricultural areas. In addition, as
the sea level rises and flood tides appear, water flow in rivers will draw in the dry season,
making sea water intrude into inland areas and increasing salinity annually. This will affect
the productivity and quality of crops, as well as soil quality.

b) Livestock raising

Climate change can reduce the resistance of some livestock because it can cause changes in
fluctuation range of factors such as temperature and moisture. Also, changes in weather
factors can give rise to new diseases that spread through the raising of livestock and
poultry, which can develop into epidemics or pandemics. Rising temperatures and droughts
can threaten meadows, the feed supply for livestock raising, and effectively reduce the feed
supply for cattle and the available number of meadows for grazing. For animals which live
on food, changes in crop production due to water shortage or drought can be a problem as
well.

¢) Fishery and salt production

Rising sea levels, flood tides, and lowered river water levels cause salinity to intrude into
inland areas, harming habitats suitable for freshwater aquatic animals and driving down
their quality of life. A higher temperature causes an obvious stratification in temperature
levels in hydro-habitats. This can affect the organism life, temperature and season change
which can have impacts on time of reproduction and migration. Some aquatic animals can
disappear in an area but appear in another as a result of migration. However, migration to
new areas can make these animals compete with others for food and other resources. Also,
higher temperatures cause the photo-chemical process and decomposition of organic
substance to happen faster, which affects creatures’ food supply. It also makes aquatic
animals consume more energy for respiration and other activities, reducing the productivity
and quality of marine animals. Some diseases affecting aquatic life can become more
common because water gets warmer when temperatures increase. High rainfall makes salt
concentration remain lower for a long time, which may cause brackish water and inshore
creatures to die as they cannot withstand the changes in salt concentrations.

Apart from the rise in temperature, sea water gradually becomes more acidic due to the
higher amount of CO; in the atmosphere. Higher acid concentrations can harm aquatic
animals with shells by weakening their shells. Acidization may also threaten the structure
of sensitive ecosystems on which some aquatic animals depend. Climate change can
deteriorate and destroy coral reefs and alter the physiological and biochemical processes
which happen in a symbiotic relationship among coral, alga, and aquatic creatures.

For marine resources and the fishery industry, climate change can make fishery activities,
including aquaculture, less economically viable. Rising sea levels worsen water’s physical,
chemical, and aquatic characteristics, resulting in a change in the structure and components
of existing societies and a decrease in reserves. Rising temperatures make sources of
aquatic animals become more dispersed and cause creatures with high economic value to
decrease in number or disappear. Floating plants, the first chain link in the food supply for
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floating animals, are destroyed, leading to a dramatic decrease in the number of floating
animals and diminishing the food supply for animals in the middle and upper water levels.

Furthermore, rising sea levels affect the size and infrastructure of salt production areas, and
frequent heavy rain events also has impact salt production activities.

d) Forestry

Rising temperatures and droughts cause a reduction in the productivity and size of crops,
leading to higher demand for converting forest lands into lands for agricultural production.
It also causes greater exploitation of aqua products and causes migration to areas of higher
elevation, which promotes deforestation. Rising temperature and evaporation levels,
together with prolonged droughts, will cause changes in the distribution and growth of
forest plants and animals. Climate change will affect the quality and quantity of forest
ecosystems and biodiversity, and decrease the environmental and economic functions and
services of the forest. Higher temperatures and prolonged droughts will increase the risk of
forest fires, causing damage to biological resources, increasing greenhouse gas emissions,
and creating favorable conditions for some insects to thrive.

e) Irrigation

Extreme weather conditions can expose the current system of coastal dikes to overflowing
and rupturing. Urban reservoirs are threatened because rainfall has been redistributed over
time and space, causing many changes in the reservoirs compared to their original designs.
Rainfall is distributed unevenly; some areas receive little rain over short periods of time
but receive it with higher frequency, unpredictability, and intensity. For the system of river
dikes, girdle shaped dikes, and girdle shaped banks, the impact of flood tides reduce the
amount of water discharged into the sea. In addition, rising river water levels and more
rainfall from torrential rains make it more difficult to discharge water, leading to flooding
around the city.

In the dry season, low river levels and rising sea levels, together with flood tides, make it
harder for downstream drains for rivers to get fresh water into the fields. Extreme weather
conditions can cause adverse river and stream flows in terms of mode and capacity. As a
result, irrigation infrastructure will work under different conditions that originally intended.
This will result in less and usage of this infrastructure and a failure to meet the demands of
agricultural activities.

e) Rural development

Climate change can affect rural infrastructure, threatening rural life and rural public health.
Extreme weather conditions can seriously affect the living water supply system and rural
hygiene environment through the flooding or rupturing of water supply infrastructure.
Rural transport systems may also be affected when many routes are flooded with eroded
road surfaces and platforms. The exhaustion of river flows in the dry season can lead to a
shortage of fresh water supply supplies for rural areas, affecting waterway transport. The
appearance of more unpredictable, intense, and frequent torrential rains in short periods of
time can erode river banks and cause soil loss. It has been shown that, residents are forced
to migrate, which affects personal livelihood and as well as the steadiness and
sustainability of development programs to improve rural public health.
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5.3.10. Tourism and raising community awareness

Since the 1970s, people have been researching the relationship between tourism and
climate, beginning from the checking of climate thresholds to identifying the length of
seasons to preparing suitable tourism activities. Climate plays an important role in the
selection of tourism locations and spending as many tourism destinations are closely
connected to the natural environment. Some kinds of tourism require very special climate
conditions, including beach tourism, winter sports, or medical or health care tourism.
Climate change will therefore have a strong impact on and play an important role in the
competitiveness and sustainable development of the tourism industry.

Effects of climate change on the tourism industry

Some areas directly affected: revenue, operating costs (e.g. heating, cooling, and insurance
premiums), damage to infrastructure

Climate is the premise for all tourism activities. People choose places to travel based on
location, time of year, local product quality, and purchasing power in the holiday season.
These factors are affected by climate and can tremendously impact competition between
locations and the profits of tourism companies. In addition, IPCC (2007) also concludes
that climate change causes several extreme weather conditions such as higher temperatures
during the day in most regions, tropical storms with high density and heavy winds, high
rainfall, and prolonged draughts. As a result, the tourism industry will suffer from
increasing damage to infrastructure, emergency requests, higher operating costs (e.g.
insurance premiums, backup water, and evacuation procedures), and interruption of
business activities.

In Vietnam, prolonged floods will cause damage to many historic places and tourism
resources. Tourism destinations will be destroyed or will deteriorate from erosion caused
by high intensity floods. Frequent rain events can, together with winds, floods or sunshine
accompanied by high temperatures, also cause rapid deterioration of architectural materials.
This wastes the money and efforts of the State and its people. The increase in the number
of extreme weather conditions—too many floods or too much rain or sunshine—will have
a direct impact on customer transportation activities, whether that involves airways, roads,
or waterways. This will in turn affect activities in outdoor tourism destinations such as
those centered on ecological tourism (salt-marsh forests in Can Gio, ecotourism area in Cu
Chi, etc.).

Indirect effects: Climate change can also have an indirect impact on tourism activities in
areas that include transport, energy, water management, land use management (for tourism
services), and national defense.

Some indirect effects that cause environmental change: water shortages, biodiversity loss,
degradation of scenic beauty, increase in infectious diseases, and damage to infrastructure.

As environmental conditions are an important factor to the tourism industry, broad-based
climate change will indirectly cause negative and profound effects on tourism at different
levels. These effects include a decrease in water quality, loss of biodiversity, of
degradation scenic beauty, changes in agricultural production, more natural disasters,
erosion of sea banks, flooding, damage to infrastructure, and epidemics. Mountains, islands,
and coastal areas are especially vulnerable to climate change. In addition, a lack of fresh
water due to salinity intrusion also will hurt the quality of customer service by making
destinations less attractive and thus drawing in fewer customers and achieving less
consumption.
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As can be seen, climate change affects revenue from tourism services, which affects global
economic growth.

Direct effects that change society: Climate change is considered dangerous for the future
economic growth and political stability of some countries. Climate change leads to
worsened revenue, thereby affecting economic growth, political stability and, ultimately,
national security. Meanwhile, extreme weather conditions can dramatically worsen tourists,
indirectly affecting traffic safety and health (due to epidemics).

All tourism companies and locations will need to adapt to climate change in order to
mitigate relevant risks and take advantage of new opportunities in a sustainable economy,
society, and environment.

5.4. Greenhouse gas emissions

5.4.1. Method of calculating greenhouse gas emissions

The method of calculating greenhouse gas emissions in Ho Chi Minh city is essentially
based on the theory propounded in the Guidelines to Greenhouse Gases Inventories of the
Intergovernmental Panel on Climate Change 2006 (IPCC 2006) for the following sectors
(1) Energy; (2) Industrial processes and product usage; (3) Agriculture, forestry and land
use rights; and (4) Waste. The general formula to calculate greenhouse gas emissions is as
follows:

Amount of greenhouse gases emitted = AD x EF
In which,
- AD (activity data): Qualitative data on the level of each activity.

- EF (emission factor): Emission factor or greenhouse gas absorption corresponding
to each activity unit.

However, to use the result of greenhouse gas emission as an indicator to assess the energy
and resource consumption efficiency of socioeconomic activities in Ho Chi Minh City, the
task of greenhouse gas inventories is further divided into more detailed sectors on the basis
of the ten sectors for which the Action Plan for Climate Change in 2016-2020 was built.

It 1s difficult to calculate greenhouse gas emissions for each sector based on the data
available for HCMC. It is also impossible to directly calculate the greenhouse gas
emissions for some activities in certain sectors because such activities only contribute
indirectly or affect the greenhouse gas emissions of other activities. Therefore, greenhouse
gas inventories are only implemented in those sectors that directly emit greenhouse gases
and therefore provide sufficient data for calculation.
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5.4.2. Calculation of greenhouse gas emissions and potential for greenhouse gas
emission mitigation in some sectors

5.4.2.1. Greenhouse gas inventories

Greenhouse gas inventories from socioeconomic development activities in HCMC in the
base year of 2013 are made for priority emission sectors and with sufficient data for
calculation. Some sectors with no suitable data for calculation or only indirect greenhouse
gas emissions will not be listed in inventories for this period.

In addition, the calculation and forecast of greenhouse gas emissions according to a
business as usual (BaU) scenario is based on the General Plan for Socioeconomic
Development of HCMC towards 2020, with a View to 2025 and development plans and
programs of each sector and industry. The Office for Climate Change, HCMC co-operated
with Japan’s Asia-Pacific Integrated Model (AIM) to implement the inventories of
greenhouse gas emissions from activities in HCMC in 2013 and forecast greenhouse gas
emissions in 2020 according to a BaU scenario with results presented in Table 1.

Table 3. Results of greenhouse gas inventories in the base year of 2013 and forecast of
greenhouse gases according to a BaU scenario in 2020 in HCMC

2013 2020BaU 2020CCAP
Amount of Amount of Amount of
&r e§nl_10use gas Proportion &r e§nl_10use gas Proportion gre_enhouse £as Proportion
€missions (%) €missions (%) €missions (%)
(thousand tons (thousand tons (thousand tons
CO,td) CO,td) CO2td)

Energy-related greenhouse gas emissions 28,094 93.6 49,947 95.1 41,390 974
Agriculture (energy-related) 26 0.1 38 0.1 36 0.1
Industry 15,001 50.0 27,811 52.9 25,622 60.3
Trade 2,988 10.0 6,717 12.8 3,444 8.1
Household 5,074 16.9 8,047 153 5,652 13.3
Transportation 5,006 16.7 7,333 14.0 6,652 15.7

Non energy-related greenhouse gas emissions 1,918 6.4 2,583 4.9 1,425 34

Agriculture (non-energy related) 635 2.1 406 0.8 399 0.9
Solid waste management 1,283 43 2,177 4.1 1,026 24

CO: absorption (334) -0.8

Total greenhouse gas emissions 30,012 100.0 52,530 100.0 42,482 100.0

Intensity of grgenhouse gas emissions 393 358 290

(ton CO; td/billion dong)

Intensity of greenhouse gas emissions 38 57 46

(ton CO; td/person)

(The above results were calculated by Japan-based AIM Group, based on data provided by

HCMC,)
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In addition, the Climate Change Office calculated specific greenhouse gas emissions for
surgeon other areas and activities, specifically:

a) Water supply

Based on realistic production situations at water treatment plants in HCMC, the treatment
of water drawn from surface and groundwater involves the following greenhouse gas
emitting activities:

1. Using power in pump station grade 1 and treatment plant
2. Using amount of chemicals in water treatment process

3. Releasing wastewater from water treatment process
4

Releasing other discharge sources such as from the use of lubricants and fuels
in plants and etc.

5. The amount of greenhouse gas emissions from other discharge sources such as
the use of lubricants and fuels to operate specialized vehicles in the plant is
minimal compared to the amount of greenhouse gases emitted from power,
chemicals, and wastewater sludge accrual. The greenhouse gas emissions from
other sources can be neglected. Greenhouse gas emissions in the water supply
sector can be estimated by this simple formula:

CO2 water supply = CO2 electricity + CO2 chemical + CO2 wastewater sludge
In which CO3 electricity = greenhouse gas emissions from the production of electricity;
CO2 chemical = greenhouse gas emissions from the production of chemicals;
CO2 wastewater sludge = Greenhouse gas emissions from treating wastewater sludge.
In which:
(1) CO; electricity™ EFetvork X z Electricity

with EFnetwork = emissions factor of Vietnam’s electricity network. The emissions factor of
Vietnam’s electricity network in 2013 was 0.62 ton CO>/MWh.

(2) CO: chemical = z (EFt X ml)

with EF; = emissions factor to produce an 1 amount of chemicals
m; =1iamount of chemicals used in plants’ water treatment processes.

(3) Currently, wastewater sludge from water treatment plants in HCMC is treated
via the two following methods:

- Directly discharge to a system of rivers and canals (Thu Duc Water Treatment
Plant, BOO Thu Duc);

- Direct into basins, reduce volume, dredge, level off, or bury (Tan Hiep Water
Plant, Kenh Dong and Tan Phu Underground Water Plant).

Using method No. 1, greenhouse gases are emitted through the anaerobic decomposition of
evaporative solid substances in the system of rivers and canals of the city. The formula for
calculating greenhouse gas emissions in the sewage sector according to the Guidelines for
Greenhouse Gases Inventories of [IPCC (2006) is applied as follows:

CO: stuage= COD X By x MCF x GWP_CH4

In which COD is the amount of organic components in sludge;
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(Conversion factor: 1kg VS (volatile solid = 1.5 — 1.7kg COD, choosing the value 1kg
VS= 1.5 kg COD);

Bo: maximum ability to create methanol from sludge (0.25kgCHa/kg COD according to the
Guidelines of IPCC 1996);

MCF: methanol conversion factor; (using default value when discharging into the sea or
rivers, according to Guidelines of IPCC 1996);

GWP_CHeas: global warming potential of CH4 (default is 21).

Using method no 2, the amount of greenhouse gases emitted from the two processes is as
follows:

- Anaerobically decompose organic substances in wastewater sludge during the
process of storing sludge in basins or tanks;

- Anaerobically decompose organic substances in wastewater sludge during the
process of leveling off or burial.

This opposes that all organic substances available in wastewater sludge decompose
anaerobically during leveling off or burial. The greenhouse gas emissions from the
anaerobic decomposition of organic substances while burying the accrued sludge is
calculated by the formula:

CO2studge= VS x 16/12 x MCF x GWP_CHj4
In which VS: volatile waste in sludge;

MCF: methanol conversion factor (use value MCF = 0.4 for burial not managed well and
with depths of less than 5 m);

GWP_CHa: global warming potential of CHa.

On the basis of the above-mentioned calculation methods, the greenhouse gas emissions
from water supply activities in HCMC are calculated for the base year of 2013 as follows.

Table 4. Greenhouse gas emissions from water treatment plants in 2013

ThuDue | BOO T | pih An | Tan Hiep | K€0B Tan Phu
Duc Dong *

C%gllfs“)i“‘y 57,038.27 | 30,757.42 | 6,482.95| 21,145.88 | 1,988.71 | 17.754.87
CO,
chemicals 4,028.54 | 1,517.28 930.76 |  4,179.55 43398 | 1,886.99
(tons)
CO2 studge 192.09 1.48 - 3,378.03 -1 1,154.61
(tons)
Total CO2
(tons 61,258.91 | 32276.18 | 7.413.71 | 28,703.46 | 2,422.70 | 10,796.47
CO»)

*QOperation figures are from the second half of the year (July, 2013—December, 2013) as
Kenh Dong water plant went into operation in July 2013
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Table 5. Estimated greenhouse gas emissions in water supply activities for 2011-2014

Year 2011 2012 2013 2014

Greenhouse gas  emissions 148,545 141,178 143,151 142,891
(tons CO2)

b) Waste water management
Formula:

Emissions waste water treatment = Q X BOD X Bo x MCF x GWP_CH4
In which Q: sewage capacity (m*/day and night);
BOD: organic components in wastewater;
Bo: highest ability to create methanol from waste water (0.6 kg CH4/ kg BOD);
MCF: methanol conversion factor;

GWP_CHa: global warming potential of CHa.

Table 6. Methanol conversion factor

MCF MCF big | Default
Type of wastewater and discharge method | small value value
value
) ) : 0.0 0.2 0.1
Discharge wastewater into sea and rivers
Good aerobic treatment and management 0.0 0.1 0
Poor aerobic treatment and management, or 0.2 0.4 0.3
overflowing
Anaerobic reaction tank does not absorb 0.8 1.0 0.8
methanol
0.0 0.3 0.2
Shallow anaerobic tank (depth < 2m)
0.8 1.0 0.8
Deep anaerobic tank (depth > 2m)
Decomposition tank 0.5 0.5 0.5
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Table 7. Calculation of greenhouse gas emissions in waste water management in HCMC in 2013

Type of waste water

Amount of waste
water treated by
aerobic method

Canh Doi, Phu My
Hung

Medical
waste water

Industrial
waste water

Estimated
remaining waste
water from water

supply

Total

Estimated BODs
concentration mg/l

42

300

350

500

100

MCF

0

0.2

0.1

0.2

0.1

Waste water treatment
technology

Air bubbling pond/
Finished pond

Anaerobic — Airless —
Aerobic (active
sludge)

Total treatment
amount m?®/day and
night in 2013

186,000

10,000

24,000

45,000

2,007,000

2,272,000

Total greenhouse gas
emissions (ton
COy/day)

7.56

10.58

56.70

252.88

327.73

Total treatment
amount (m’/day and
night) in 2015

186,000

10,000

24,480

45,900

1,933,620

2,200,000

Total greenhouse gas
emissions (ton
COy/day)

7.56

10.80

57.83

243.64

319.83

Total treatment
amount (m’/day and
night) in 2020

186,000

10,000

26,928

50,490

2,126,582

2,400,000

Total greenhouse gas
emissions (ton
COy/day)

7.56

11.88

63.62

267.95

351.00

Total treatment
amount (m’/day and

186,000

10,000

32,313.6

60,588

2,567,098

2,856,000
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night) in 2025

Total greenhouse gas

emissions (ton - 7.56 14.25 76.34 323.45 421.61
COz/day)

Total treatment

amount (m*/day) and 186,000 10,000 37,699.2 70,686 3,007,615 3,312,000
night in 2030

Total greenhouse gas

emissions (ton - 7.56 16.63 89.06 378.96 492.21
COz2/day)
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¢) Waste water sludge management

Formula:
CH, =107 x Q, x MLVSS x CF; x(16/12)x (1- MCF; x BG, )
CH4 = CH4 emissions
Qs = sludge capacity of the treatment system (m?)
MLVSS = concentration of volatile solids in sludge (mg/1)
CF; = carbon rate available in biomass (default value = 0.53 g C/g MLVSS)
MCF; = methanol conversion factor for sludge treatment
BG CH4= carbon to CH4 factor in biogas (default value 0.65)
Table 8. Greenhouse gas emissions from waste water sludge in HCMC in 2013
Anaerobic Total
Type of waste water MLYVSS . Estimated greenhouse gas
aerobic .
sludge mg/1 factor volume (ton/day) | emissions (ton
CO»/day)
Dredged sludge 500 2000 14.84
Tunnel sludge 3000 350 15.582
Sludge from treatment
system for concentrated 1500 70 1.5582
household waste water
Sludge from treatment
system  for  scattered 2200 300 9.7944
household waste water
Sludge from treatment
system for concentrated 1000 300 4.452
industrial waste water
Sludge from treatment
system for scattered waste
. s 1000 1000 14.84
water in facilities and
factories
Sludge from dredging 300 20000 20.04
canals
Total 150.1066

d) Industry and Construction

Calculated with emissions factor of Vietnam’s electricity network (EF) with source

data from EVN HCMC.

Formula:

Y'mcoz,y = EFcoz,y X > Qy




In which:

mcoz,y: Amount of CO; emissions in y year (ton CO2);

EFco2,y: CO2 emissions factor of electricity network in y year (ton CO2/MWh);
Qy: Electricity quantity in y year (MWh).

Table 9. Greenhouse gas emissions from electricity consumption in industry — construction in 2011-2014

Year 2011 2012 2013 2014

Total electricity
consumption 6,451,039 6,913,040 7,186,161 7,557,370
(MWh)

Emissions factor

(kg CO2/kWh) 0.43 0.43 0.62 0.62

Amount of CO:
emissions 2,773,947 2,972,607 4,455,420 4,685,569
(ton CO2/year)

Table 10. Greenhouse gas emissions from electricity consumption in industrial zones and export
processing zones in 2011-2014

Year 2011 2012 2013 2014

Total electricity
consumption 1,571,750 1,641,990 1,923,690 1,999,650
(MWh)

Emissions factor

(kg CO2/kWh) 0.43 0.43 0.62 0.62

Amount of CO:
emissions 675,852.50 706,055.70 1,192,687.80 1,239,783.00
(ton CO2/year)

5.4.2.2. Potential for greenhouse gas emissions mitigation

Through the implementation of all projects (“self-contribution” and “unconditional
contribution”, “having international support” and ‘“conditional contribution”) and mitigating
emissions from the electricity network, in the 2020CCAP scenario, HCMC may achieve a
19.2% reduction in total greenhouse gas emissions for the 2020 BaU scenario. This
contributed to the goal of achieving a 10-20% reduction of greenhouse gas emissions
countrywide, which was proposed under the Green growth strategy, and the 8-25% reduction
target proposed in the Intended Nationally Determined Contribution report— INDC of
Vietnam to COP21). The potential for greenhouse gas emissions mitigation in HCMC in 2020
compared with the BaU scenario is calculated according to category of contribution as
follows:
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(1). Based on currently implemented projects and projects under consideration to
be implemented under the city's budget as stated in Appendix 1 (“self-
contributed” projects, also known as “unconditional contribution” projects):
10.5%;

(2).  Potential for greenhouse gas mitigation from the electricity network (through
efficient electricity distribution and loss minimization): 6.1%;

(3).  Projects that need international support, including some projects proposed by
the AIM Group (“conditional contribution” with support from the international
community): 2.6%.

5.5. Necessity

Vietnam is at risk of being adversely affected by climate change. According to research by the
World Bank (2007), Vietnam is one of the five countries in the world that suffer the most
from climate change, especially as a result of rising sea levels and floods involving tsunami.

According to a scenario issued by the Ministry of Natural Resources and Environment, by
2100, the average temperature of Vietnam will have increased by 1.1°C (low emissions
scenario) to 3.6°C (high emissions scenario) above the average in 1980—1999. Annual rainfall
is expected to increase by 1.0-5.2% (low emissions scenario) and 1.8—10.1% (high emissions
scenario) in the rainy and dry seasons, and will experience increased super storm frequency
and intensity (MONRE, 2009). With sea level rises of up to 1 metre, it is estimated that 20%
of HCMC will be flooded (MONRE, 2010). Potential economic losses attributable to rising
sea levels may reach up to 10% of GDP. Observational hydrometereology figures have shown
that storms in the East Sea are becoming more frequent and intense.

In HCMC, the average temperatures in the dry season are seeing unexpectedly high increases .
Rain events with more than 110 mm of rainfall (enough to cause floods) are becoming more
frequent (before 1998, such rains only occurred once every four years; now they occur four
times per year). Flood tides and torrential rains are the two main factors causing floods in
HCMC and are profoundly damaging the economy of the city and the lives and health of its
citizens.

While the benefits of climate change have not been exploited, the factors of climate are
adversely affecting HCMC. However, thousands of programs, initiatives, and projects in all
sectors are being carried out annually in HCMC under the Development Strategy, Plan and
Programme at the national, regional, and city level to further socioeconomic development.
Most programs and projects are designed to adjust to climate change and to mitigate CO-
emissions, the effects of climate change, or both. Budgets for these programs range from low
(a few hundred million dong) to high (thousands of billion dong), in spite of a limited city
budget.

Therefore, the Action Plan for Climate Change focuses on the following:
(1). Identifying factors of climate change that affect HCMC;

(2). Evaluating (quantitatively or qualitatively) the damage caused by climate change in
the present and future forecast;
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(3). Building and integrating programs and projects under the action plan into programs
and projects of the city in order of priority;

(4). Evaluating the ability to build a low carbon emisison city;
(5). Identifying financial and human resources.

These are necessary tasks to synchronize the city’s socioeconomic development activities
with climate change measures activities to improve the efficiency of energy and material
usage and the efficiency of infrastructure either completed or under construction, attracting
investment (domestic and international) to new construction, mitigating CO; emissions, and
achieving low carbon emissions, green growth, sustainability to be ready for international
integration.
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B.

1.

OBJECTIVES, REQUIREMENTS AND CONTENT OF
THE ACTION PLAN

OBJECTIVES

The Action Plan for Climate Change of Ho Chi Minh City for the 2016-2020 Period with the
Vision towards 2030 has been developed with the following general and particular objectives:

1.1.  General objectives

- To improve the efficiency of the State Management System for climate change issues;

- To enhance Ho Chi Minh City’s (HCMC’s) climate change measures competence
while implementing its socio-economic development plans;

- To contribute to the national goal of greenhouse gas emission reduction and enhancing
the efficiency of using energy and natural resources in HCMC’s socio-economic
development activities.

1.2.  Particular objectives

- To integrate climate change factors into HCMC’s Strategies, Programmes, Planning,
and Plans for socio-economic development with specific conditions and suitable for
the 20162020 period.

- To develop 1) A system of legal documents for the purpose of State management in
climate change measures in the city, and (2) Prioritized projects and solutions to
mitigate greenhouse gas emission and harmful effects and adapt to climate change in
the following ten socio-economic development areas (in order of priority):

(1). Urban planning

(2). Energy

(3). Transportation

4). Industry

(5). Water management

(6). Waste management

(7). Construction

(8). Health

9). Agriculture

(10). Tourism and raising community awareness.

To create opportunities for international cooperation and attract investment for climate
change measures initiatives.
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To reduce greenhouse gas emissions by 2020 compared with emissions in normal
development scenarios (BaU):

¢ Unconditional contribution (self-contribution): 10.5%

e Conditional contribution (with external support): 19.1% (including emission
potential from electricity grid of 6.1%).

REQUIREMENTS

The content of the Action Plan for Climate Change in Ho Chi Minh City for the 2016-2020
period, with the vision towards 2030 must meet the following requirements:

Accurately identify main climate change factors of the 2016 — 2020 period, with a
view to 2030, that negatively or positively affect the city’s socio-economic
development;

Make qualitative and quantitative assessments (in areas with sufficient information) of
socio-economic benefits and damages caused by these effects;

Develop (1) a system of legal documents for State management of climate change
measures, and (2) Strategies, Planning, Programmes, Plans, and Short-term, Middle-
term and Long-term Solutions of industries, regions, and sectors in the city arranged
in order of priority to (a) mitigate CO> emissions and use energy and materials
effectively and (b) adapt to climate change while satisfying the following
requirements:

+ Being in line with (a part of) national, regional, and municipal Strategies,
Planning, Programmes, Plans, and Solutions for socio-economic development,
environment, and climate change;

+ Engaging relevant parties, especially social organizations (Youth Union, Ho
Chi Minh Young Pioneers, Women’s Union, Veterans’ Association, etc.) and
residents of the city.

Ensuring feasibility in terms of resources needed for implementation (e.g. policies,
finances, technical knowledge, technologies, and human resources), time, efficiency,
and outcomes;

Ensuring the ability to check, supervise, and assess the implementation process as well
as final outcomes.

CONTENT

(1) To review climate change related documents and Action Plan for Climate Change of the
Ministries, industries, and local governments which were issued to identify relevant content
that needs to be amended or supplemented, including:

Specifying challenges and opportunities that climate change presents to each industry
and sector.

Specifying viewpoints, approaches, and prioritized orientation in climate change
measures and green growth for each industry and sector.
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- Specitfying priorities, tasks, and solutions for implementation which:

+ Identify main factors of climate change in Ho Chi Minh City for the 2016—
2020 period.

+ Based on department-implemented assessments of the consequences of climate
change on each industry and sector for the 2010— 2013 period, identifying
serious consequences of climate change on industries and sectors.

Identifying the city’s goals in climate change measures.

+ Selecting prioritized solutions for climate change measures and proposing a list
specific tasks and projects to adapt to climate change (in order of priority).

+ Developing a roadmap and preparing resources for the implementation of the
Action Plan for Climate Change by period (2016-2020 and post-2020)—
resources that include organizational structures, human resources, capital
(including government funding), local authorities, funding from international
organizations, funding from the public (including private sector funding),
capital allocated to other programmes and projects, etc.

(2) To review development strategies, programmes, planning and plans at the national,
industry, regional, and local government level (those issued or hosted by the Ministry, an
industry, or a local government and presented to the national authority for issuance) to
integrate climate change factors into development strategies, planning and plans pending for
issuance. Steps of implementation are as follows:

- Step 1: Collect development strategies, programmes, planning and plans issued or
hosted by the Ministry, industries, or local governments and presented to the national
authority for issuance as well as development strategies, programmes, and plans issued or
hosted by the Ministry, industries, and cities and presented to the national authority for
issuance

- Step 2: Review and evaluate the relationship between climate change factors and the
content of each development strategy, programme, and plan to identify the relevancy and
necessity of factoring climate change issues into development strategies, programmes,
planning and plans. Specifically:

+ Assess whether industries and sectors are affected by climate change, and whether
development activities reduce climate change measures or deprive opportunities
brought by climate change.

+ Identify whether industries and sectors where greenhouse gas emissions can be
reduced. As Vietnam is not a country for which greenhouse gas emission reductions
are mandated, the following principles should be noted while implementing mitigation
methods: (1) Greenhouse gas emission volume is voluntarily determined based on the
capability of that industry and whether there is financial support from local
governments of other countries or international organizations; (2) Greenhouse gas
emission mitigation methods also bring economic benefits and development
opportunities to industries and local governments.
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Climate change issues should not be factored into development strategies, programmes,
planning and plans if such has not been done already

- Step 3: Choose climate change measures methods to integrate, including:

+ Identify and list all climate change measures methods relevant to development
strategies, programmes, planning and plans, including both short-term and long-term
methods. On that basis, choose optimal measures methods which are suitable with the
available resources, technologies, and techniques ensuring sustainability.

+ Identify and list all greenhouse gas emission mitigation methods which are relevant to
the content of development strategies, programmes, planning and plans. On that basis,
choose greenhouse gas emission mitigation methods suitable with national, regional,
and local conditions.

For sectors requiring measures methods but also having many potentials for greenhouse gas
reduction, it is necessary to choose harmonious and optimal measures and mitigation methods.

- Step 4: Integrate climate change factors into development strategies, programmes,
planning and plans. After being identified, climate change measures methods and greenhouse
gas reduction must be factored into documents for development strategies, programmes,
planning and plans. This step abides by the following principles:

+ Assimilate or integrate the goals of climate change measures into the goals of
development strategies, programmes, planning and plans.

+ Climate change issues factored into development strategies, programmes, planning
and plans must be compatible and harmonious with other issues.

During this process, it is necessary to compare and consider the priority level of climate
change issue factoring with the main issues in development strategies, programmes, planning
and plans (in addition to climate change measures goals, there are still many socio-economic
goals, some of which might contradict with the goal of greenhouse gas emission reduction and
climate change measures).
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C.ACTION PLAN CONTENT

CHAPTER 1. HO CHI MINH CITY CLIMATE CHANGE ACTION PLAN FOR

1.1.

1.1.1.

20162020, WITH A VIEW TO 2030

Planning

Orientation

Integrating climate change aspects into the city’s planning, especially for green area
and water surface planning.

Developing and completing legal documents in order to encourage and create
favorable legal conditions for projects related to urban planning for climate change
measures.

. Action plan

Implementing Urban Planning for climate change measures.

Integrating climate change aspects into the city’s Planning for Water Drainage and
Construction.

Developing regulations and activities for urban planning. Establishing Green Works
criteria in line with the natural conditions and social aspects of Ho Chi Minh City.

Conducting construction planning for urban areas located on wetlands.

Increasing green areas by 13,700 hectares (equivalent to 10,000,000 trees) compared
with the current green areas, including parks, trees along roads, and waterways.

Covering 10-30% of roofing areas with trees, depending on the part of the city, and
focusing on the city center (of which the current area is 165 km?; previously 140 km?),
including townhouses, condominiums, supermarkets, hotels, public works, etc.

Increasing green areas in the setbacks of villas with frontage wider than 8 meters.

Increasing (artificial) water surfaces by approximately 800 hectares over the current
surface area of reservoirs both in urban core and suburban areas. This includes
retention basins, the surface water area of the city, and newly constructed works
(coefficient k = 1.2).

Integrating the following into public works: —green areas around bodies of water;
green areas and reservoirs in parks—; green areas and reservoirs in public areas—;
green areas and reservoirs near roads—; green areas and reservoirs in housing areas —.
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1.2.

1.2.1.

Energy

Aims
Improving energy efficiency while ensuring adequate energy supply for the socio-
economic development needs of the city.

Investing in technology (manufacturing processes and equipment) in order to increase
energy efficiency (electricity and fuel), raw materials, and natural resources.

Using all kinds of household electrical appliances with high energy efficiency,
especially appliances that use renewable energy.

Developing and implementing policies to encourage better energy efficiency.

Developing renewable energy with a focus on solar energy and bio-energy.

. Action plan

Improving the energy efficiency of household electrical appliances annually.
Improving the energy efficiency of industrial electrical appliances annually.

Developing renewable energy sources and increasing the usage ratio of renewable
energy by 3-5% compared with the total electrical energy consumption of the city,
with a focus on solar energy and bio-energy. Promoting research on renewable energy
sources (bio-energy, solar, and wind) in line with the conditions of Ho Chi Minh City.
Designing and installing 3—5 pilot solar energy stations for 3—5 schools, 3—5 hospitals
(health facilities) and 1-3 wholesale markets. Promoting the use of solar energy water
heaters in households and other service providers, especially for newly constructed
works.

Using ES5 bio-fuel to completely replace A92 fuel.

Upgrading the electrical grid to reduce power losses in the distribution system to
below 4%.

Applying technology and equipment to improve energy efficiency for daily living and
service purposes, especially in condominiums, office buildings, hotels, and
supermarkets. Reducing power consumption by 8—10%.

Investing in new technology applications, using energy efficiently to reduce power
consumption for each industrial sector by 5-8%.

Improving the public lighting system by using lights with higher energy efficiency.

Promoting communications and raising public awareness regarding energy efficiency
in daily life and production.

Developing legal documents and establishing the Fund to Incentivize Renewable
Energy Use.
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1.3.

1.3.1.

1.3.2.

1.4.

1.4.1.

Transport

Orientation

Reducing greenhouse gas emissions from transport activities.

Improving the area and the quality of roads to reduce the amount and duration of
traffic jams.

Improving the efficiency of traditional fuels and using methods of transport that use
new and renewable fuel or energy.

Developing a green transport system and encouraging and creating favorable
conditions for the use of public transport.

Developing waterway transport to support road transport.

Developing and implementing policies to encourage investments in the city’s transport
systems.

Action plan

Constructing a metro system.
Constructing the Bus Rapid Transit (BRT) system.
Improving the operational efficiency and service quality of the existing bus system.

Promoting the use of compressed natural gas (CNG) powered buses and increasing the
number of CNG buses to 1,000.

Constructing and operating 5—7 lines of waterway passenger transport.

Encouraging the use of public and private means of transport powered by electricity.
Researching and deploying private transport and public transport connection models.
Developing a traffic information management system.

Encouraging the practice of environmentally friendly driving methods.

Modernizing the road system.

Encouraging the use of private means of transport with small cylinder capacity for
intra-city travel.

Industry

Aims

Applying new technologies to use (consume) energy (electricity and fuel), raw
materials and natural resources effectively. Focusing—in large, medium, small, and
micro scopes—on four prioritized industrial sectors, namely (1) mechanical
engineering (which accounts for 20% of the value of the entire industry), (2)
electronics (information technology, which accounts for 4%), (3) chemicals (rubber
and plastics, which account for nearly 20%), and (4) food processing.

62



1.4.2.

1.5.

1.5.1.

Gradually improving technology for medium, small. And very small (micro) industrial
facilities.

Action plan

Improving energy efficiency by 5-8% annually, depending on the industrial sector.

Improving the efficiency of raw materials by 3—5% over current usage, depending on
the manufacturing sector.

Reusing scrap.
Implementing energy audits in all industrial parks and export processing zones.

Applying new technology at 10-20% of the plants in four prioritized industrial sectors
and 20-30% of medium, small, and very small production facilities.

Using solar energy to supply heat to 10-30% of small and very small production
facilities.

Establishing quotas on energy consumption and greenhouse gas emissions for each
production sector in order of priority.

Establishing the Fund for Climate Change Adaptation (USD200-300 million) to
support the application of new technologies with high energy and raw material
efficiency.

Developing Regulations to Incentivize New Technology Use for Low-Carbon
Emissions for industrial sectors.

Water management

Aims

a) Water supply

Limiting groundwater depletion and contributing to land subsidence prevention, which
are exacerbating the impacts of sea level rise due to climate change, as well as
researching solutions to recharge the underground aquifer;

Actively promoting water quality monitoring in the Dong Nai river basin (including
the Saigon river) among stakeholders (city and local governments, departments,
reservoir management agencies, research institutes, water supply companies, etc.);

Establishing an early warning system, allowing the raw water intake to be shut down
in a timely fashion when serious pollution occurs in the Dong Nai and Saigon rivers
for any reason;

Enhancing surface water treatment and the processes and means by which to deal with
raw water quality changes;

Actively promoting energy efficiency in the production and distribution of clean water,
especially at raw water and drinking water pumping stations;

Strengthening the resilience of water treatment plants in the event of severe weather
conditions and flooding;
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Strengthening the resilience of water supply system against the severe weather
conditions and flooding;

Collecting and reusing rainwater as a water supply source.

Developing and implementing policies on the efficient use of clean water.

b) Drainage and adaptation to flooding (flooding control)

Strictly managing urban planning and construction according to plan to ensure no
further reduction of the city’s water surface area or natural water retention capacity.

Changing views on flooding control: changing from thorough flooding control to
water regulation, actively adapting to reduce flooding risks.

Ramping up investment in construction to increase the water surface area and water
retention capacity of the entire city.

1.5.2. Action plan

a) Water supply

Investing in construction of new water treatment plants/stations and networks with
advanced water treatment techniques capable of eliminating micro contaminants
effectively and producing drinking water, while ensuring the provision of clean water
for 100% of the city’s demand for living activities.

Partitioning management areas, investing in network upgrades, striving to reduce
drinking water loss (leakage) in the water supply network from 32-34% to below 25%.

Constructing reservoirs with a capacity of 1540 million m> to store and pre-treat raw
water—.

Implementing pilot projects to collect and reuse rainwater in high-rise buildings (20—
30), schools (20-30), hospitals (3—5), and wholesale markets (2-3).

Researching and preparing treatment technology options in case surface water sources
are contaminated by normal or special types of waste.

Developing legal documents to encourage the ‘“socialization” of the water supply
sector.

Planning and identifying sites for constructing raw water reservoirs, a water
pretreatment step (others include preliminary sedimentation, self-screening, and
reduction of water quality fluctuations) to further stabilize the water treatment process;
considering the possibility of storing raw water for the purposes of public water supply
and flooding control;

Beginning spatial planning, land acquisition, and site identification to move the
current site for raw water collection for the water supply from Dong Nai river (and Sai
Gon river) to Tri An lake (and Dau Tieng lake), ensuring the feasibility of safe and
long-term water supply solutions.

Installing high energy efficiency pumps at raw and clean water pumping stations,
which help quickly recover investment capital and benefit the environment.
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Developing regional linking mechanisms and policies to coordinate the management
and exploitation of water resources.

Enhancing measures to protect water resources, control pollution, limit waste released
into water resources, and plant and protect watersheds.

Enhancing control of water resources, sharing the results of water quality monitoring,
flow rates, etc. in Dong Nai river basin for early warning on the effects of climate
change and for preparation of specific responses.

b) Drainage and flooding control

1.6.

1.6.1.

Making a master plan for city wastewater drainage and detailed planning of the
drainage system.

Planning the regulating reservoir network.

Treating 50—75% of the city’s wastewater volume, equivalent to 800,000—1,200,000
m?/day. Applying treatment technologies which use less energy or renewable energy
(electricity) and minimize byproducts (organic and biological sludge).

Reusing 30-50% of the urban wastewater volume after treatment for different
purposes (tree watering, street cleaning, cooling, agriculture).

Gradually implementing projects to construct dikes and the six tidal barriers owned by
the City, namely the Rach Tra, Vam Thuat, Ben Nghe, Tan Thuan, Phu Xuan, and
Kinh River barriers under Irrigation Planning and Flooding Control for Ho Chi Minh
City.

Constructing a system to collect and separate domestic wastewater from rainwater in
order to transfer it to domestic wastewater treatment plants for new urban areas.
Improving and increasing the capacity of the Binh Hung wastewater treatment plant.
Conducting a project to construct wastewater treatment plants in Nhieu Loc Thi Nghe
basin and Tham Luong Ben Cat basin. Continuing the call for investment for
remaining wastewater treatment plants such as Tan Hoa Lo Gom, Tay Sai Gon, Binh
Tan, and Suoi Nhum.

Collecting and reusing rainwater to help the city solve flooding problems caused by
heavy rain as well as reduce the pressure of water supply for city residents to find
water supplies. In some areas, collected rainwater can be used to recharge and
maintain groundwater resources to prevent the occurrence of subsidence. Collecting
and reusing stormwater for 30-50% of constructed works and 100% of newly
constructed works.

Using absorbent materials to pave sidewalks.

Waste management

Aims

Reducing the volume of waste generated at waste sources.

Promoting waste reuse and recycling.
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1.6.2.

1.7.

1.7.1.

Applying new waste treatment technologies towards the recovery and regeneration of
energy and raw materials.

Improving on and developing new effective waste management systems.

Action plan

Implementing a program to classify solid waste at sources for the central districts (1, 3,
4,5, 6,7, 8, 10, Tan Binh, Binh Thanh, Phu Nhuan, and Go Vap) and constructing
systems of scrap recycling facilities (5-7 plants). Decreasing solid waste volume
collected and transported to the treatment complex by 5—7%.

Constructing a solid waste incineration plant combined with energy regeneration with
a capacity to treat 30-50% of the volume of organic solid waste, which is capable of
energy regeneration. Reducing 50-90% of the greenhouse gas volume generated by
municipal solid waste.

Constructing 1-3 complexes to treat 100% of the city’s biodegradable organic solid
waste (food) using anaerobic methods, biogas production, energy (electricity, heat)
regeneration, and processing organic liquid fertilizer for supply to areas of the city that
grow clean vegetables.

Reducing the volume of waste moved to landfills to below 35% (wet weight) of the
total volume of municipal solid waste generated daily.

Collecting, recycling, and disposing of 100% of hazardous industrial and medical
waste.

Collecting, recycling and disposing of 100% of sludge (sludge in drains, canals,
municipal, industrial and medical wastewater treatment stations/plants, cesspool,
construction works).

Implementing a system to classify solid waste at the source, reducing the volume of
waste generated at the source by 5-7%.

Applying information technology in waste management.

Construction

Aims
Applying the most recent results on building physics to reduce energy used for
lighting and air conditioning in civil and industrial works.

Encouraging the use of new, environmentally friendly building materials. Using green
materials.

Promoting building greening.

Researching construction on soft soil and water surfaces for the construction of urban
areas in the South.
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1.7.2.

1.8.

1.8.1.

1.8.2.

1.9.

1.9.1.

Action plan

Using adobe bricks for 100% of newly constructed works using the city budget in
accordance with Circular No. 09/2012/TT-BXD on the use of adobe building materials
in construction works, or at least 50% of light adobe materials for construction works
higher than 9 stories in accordance with Directive No. 04/2013/CT- UBND of Ho Chi
Minh City People’s Committee on increasing the use of adobe building materials in
the city.

Enhancing capacity in construction investment management and management of
environmentally friendly works.

Developing a legal framework for a higher percentage of land use when planning
construction project for environmentally friendly works.

Using energy efficiently in construction activities.

Constructing 1-2 pilot residential works on soft soil or water surfaces for the city's
southern areas.

Reusing and recycling construction waste.

Health

Aims

Developing facilities to enhance the capacity of local health networks, especially in
the suburbs and sensitive, vulnerable areas (short of infrastructure).

Training and improving the quality of health staff

Establishing a natural disaster prevention system (for storms, floods, cyclones,
earthquakes, tsunamis, and fires) and minimizing the effects of climate change.

Action plan

Organizing training classes to give local health staff climate change expertise.
Studying and predicting diseases that will affect health as temperatures rise.

Constructing 1-2 training centers for disaster prevention and minimizing the effects of
climate change for 1-2 vulnerable districts.

Agriculture

Aims

Developing, improving capacity for local staff; enhancing communication and
information dissemination, raising awareness among farmers regarding climate change
adaptation and mitigation.

Researching and evaluating the effects of climate change on the city’s agriculture and
rural development sectors; preparing solutions to respond to climate change in
agriculture.
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1.9.2.

1.10.2.

Improving efficiency and the use of energy and natural resources in agricultural
activities.

Prioritizing the implementation of (urgent, no-regret) projects to respond to climate
change.

Action plan

Training to raise awareness and capacity for climate change adaptation for local staff
in agriculture and rural development in the city.

Propagating and disseminating knowledge and information, and raising awareness
among farmers regarding climate change adaptation and mitigation.

Effectively managing and protecting existing forests, especially the Can Gio
Biosphere Reserve; developing forest and green areas of the city, which contribute to
increasing the city’s forests and green coverage.

Evaluating the impacts of climate change and sea level rise on agriculture, forestry,
fishery, irrigation and rural development based on climate change and sea level rise
scenarios; proposing solutions for climate change adaptation and mitigation.

Reviewing, evaluating, identifying, and implementing priority projects on climate
change adaptation (contributing to the reduction of greenhouse gases and promoting
climate change adaptation) in agriculture and rural development in the city.

Researching and developing urban agriculture.

Tourism and raising community awareness

. Aims

Promoting eco-tourism and waterway tourism activities.

Raising awareness among visitors regarding environmental protection in tourism
activities

Diversifying tourism activities to create flexibility when sudden climate changes occur
Improving energy efficiency

Encouraging the use of renewable energy sources, which are suitable for tourism and
include wind, photovoltaic energy, solar energy, geothermal energy, biomass, and
energy regenerated from waste.

Action plan

Increasing the number of visitors participating in eco-tourism activities by 30-40%
compared with that at present;

Constructing more eco-tourism areas;

Opening waterways and coastal mangrove areas for tourism;

Implementing public awareness programs that encourage visitors to change their travel
patterns.
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1.11.

Replacing and investing in equipment for tourism activities (air conditioning systems,
upgrading infrastructure for tourism, etc.) in restaurants, hotels, museums, etc. in the
city.

Other tasks

In addition to the solutions in the 10 abovementioned sectors, the climate change adaptation
work of Ho Chi Minh City also includes comprehensive solutions and other support solutions,
including:

Developing a system of regulations on greenhouse gas inventory and the city level
Monitoring-Report-Verification (MRV) system for greenhouse gas emissions;

Incorporating climate change issues into the strategies, planning, and development
plans of each sector and field;

Modernizing the surveying system and meteorological forecasting technologies to
ensure forecasting and early warning of weather and climate extremes and natural
disasters; establishing a climate change and sea level rise evaluation and monitoring
system;

Training and increasing capability of natural disaster risk management and increasing
capability of search and rescue staff;

Increasing international cooperation: Introducing climate change measures activities
and communicating to the international community the need for cooperation on Ho
Chi Minh City;

Organizing conferences and seminars and performing regular tasks to assist with
climate change measures work.
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CHAPTER 2. MAKING A LIST OF PRIORITY PROJECTS ON CLIMATE
CHANGE MEASURES

The list of solutions/projects on climate change measures of Ho Chi Minh City for the 2016-
2020 period is based on the following principles:

- Clarifying the general needs of Ho Chi Minh City in climate change measures work;
- Selecting highly feasible projects to conduct in the 2016-2020 period.

The below steps will be followed to make the list of solutions/projects on climate change
measures:

2.1. Making the overall list

This list includes all solutions/projects based on socio-economic development needs,
integrated with Ho Chi Minh City climate change measures for the 2016-2020 period, with a
view towards 2030 for 10 sectors. Through this list, domestic and foreign administrators and
investors can learn about developments concerning climate change measures in development
activities and cooperation and the investment needs of Ho Chi Minh City for the 2016-2020
period and beyond.

2.2. Making a short list for the 2016-2020 period

After making the overall list, certain solutions/projects will be selected for inclusion in short
list. These projects will use the budget of Ho Chi Minh City and will be:

v" Projects for the 2013-2015 period which are selected for inclusion for the
2016-2020 period

v' Approved projects that have financial resources

v “No Regret” projects, in which all parties are benefited from call for
investment

v' Projects that will be completed within the 20162020 period
The short list will include the following groups of solutions:

(1). A group of solutions for developing a legal system on climate change
measures in line with the conditions of Ho Chi Minh City;

(2). A group of solutions for improving the capabilities of state management staff,
raising community awareness regarding climate change in each sector;

(3). A group of solutions for climate change adaptation and mitigation.

The solutions/projects in the Ho Chi Minh City Climate Change Action Plan for 2016-2020,
with a View to 2030 are not commonly classified into the adaptation and mitigation group of
solutions because most current infrastructure development projects seek to address both
climate change adaptation and mitigation, or they have mutual support. Thus, the former
method of classifying projects will not cover all the efficiencies and benefits of the solutions.
On the other hand, not classifying the nature of adaptation or mitigation can help Ho Chi
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Minh City be more flexible in calling for international financial resources for climate change
without being limited by classification terms as prescribed in the Action Plan.

Thus, the Ho Chi Minh City Climate Change Action Plan for 2016-2020, with a View to
2030 will include two lists of solutions/projects as shown in Appendix 1 (List of
solutions/projects on climate change measures for the 2016-2020 period using the city budget)
and Appendix 2 (List of solutions/projects on climate change measures using other financing
resources).
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CHAPTER 3. IMPLEMENTATION

3.1. Finance

The financing resources for implementing the Action Plan are allocated as follows:
- Foreign investors’ funding: 50%.
- City budget: 25%
- Private economic sector’s funding: 15%
- Community funding: 10%

Financing resources will be reviewed and approved on an individual basis as follows:

3.1.1. Programs funded through HCMC’s economic operation expenditure

- Assigning the standing agency of the Steering Committee on the Implementation of
Action Plan for Climate Change i.e. the Department of Natural Resources and Environment in
collaboration, along with the Department of Finance to review tasks of departments in
districts annually; making a list of programs to implement the Climate Change Action Plan
annually; and submitting it to the city People’s Committee for approval.

- Assigning the Department of Finance to review, verify and submit the Action Plan to
the HCMC People’s Committee for the allocation of funds for implementation in the annual
budget estimate of the Office for Climate Change.

3.1.2. Programs funded by HCMC’s scientific operation expenditure

- Assigning the Department of Science and Technology in collaboration with
departments in districts and related agencies to verify, approve, and monitor the
implementation of scientific research projects and the outlook concerning technology related
to climate change measures.

- Assigning the Steering Committee on the Implementation of Action Plan for Climate
Change in collaboration with the Department of Science and Technology to register the
implementation in accordance with regulations.

3.1.3. Programs and projects funded by HCMC’s development investment expenditure

Assigning the Department of Planning and Investment to summarize programs and
projects under the Law on Investment to submit to the People’s Council for approval annually.
Based on the approval of the People’s Council, the city budget will be balanced and allocated
to these projects.

3.1.4. Programs and projects funded by other sources of expenditure (other than
HCMC’s expenditure)

Assigning the Steering Committee on the implementation of Action Plan for Climate
Change in collaboration with departments in districts and related agencies to actively find
legal financing resources based on the approved list of programs and projects in order to
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mobilize the contributions of foreign and domestic communities, then submit to HCMC’s
People’s Committee for approval.

3.2. Human resources

- Mobilizing all human resources of the Steering Committee (departments in districts)
to jointly develop and implement the Action Plan effectively.

- Calling for —sociopolitical organizations, socio-professional organizations, mass
organizations, non-governmental organizations, businesses, and communities to participate in
climate change measures activities.

- Inviting foreign and domestic experts to support effective climate change measures
models with their expertise.

3.3. Responsibilities for implementation

3.3.1. Responsibilities of the Standing Agency under the Steering Committee on the
Implementation of Action Plan for Climate Change (Department of Natural Resources
and Environment)

- Approving plans and funding estimates for programs according to regulations.

- Reporting program implementation results to the HCMC People’s Committee and
proposing plans for the next year.

3.3.2. Responsibilities of the Office for Climate Change under the Department of
Natural Resources and Environment (assisting agency to the Standing Agency under the
Steering Committee)

- Guiding the organization and executing projects; supervising climate change
measures programs of all departments in all districts and related agencies.

- Entering into contracts with the departments responsible for assigned tasks and doing
accounting according to regulations.

3.3.3. Responsibilities of departments in districts and related agencies

- Developing assigned tasks and planning funding estimates.

- Coordinating the implementation and execution of tasks and settling funds for
implementation with the Office for Climate Change according to regulations.

- Taking responsibility for assigned tasks.

- Effectively conducting regular and irregular communication and reporting
mechanisms at the request of the Steering Committee.
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3.3.4. Responsibilities of sociopolitical organizations, socio-professional organizations,

mass organizations, non-governmental organizations, businesses, communities, and
related agencies

- Giving input on programs and projects concerning HCMC climate change measures.

- Collaborating and providing support in terms of human resources, finances and
techniques (if any).
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APPENDIX 1

List of climate change measures solutions for Ho Chi Minh City using the city budget for 20162020

No. Area Solution/Project Responsible unit Coordinating | Implementation Funding Notes
unit progress
I-1 Urban planning | Develop regulations and activities Department of Osaka City 2016-2017 VND 500,000,000 | City budget
in urban planning: Build a set of Planning and
standards for Green Buildings Architecture
which suit the natural and social
conditions of Ho Chi Minh City.
I-2 Urban planning | Increase green cover and water 1) Department of Relevant units Annually City budget and
surface area for air conditioning: Agriculture and Rural socialization
1) Grow forests Development;
2) Increase urban green cover 2) Department of
(parks, roads, canal banks, Transport;
pavements) 3) HEPZA
3) Increase green cover in industrial
zones, export processing zones
4) Make green roofs/ walls: Pilot
increasing green roofs and walls for
high-rise buildings, hospitals, and
schools.
1I-1 Energy Use energy-saving technologies in | Department of 20162017 City budget

buildings: Pilot installing energy
saving devices and smart control
systems in some public service
buildings and administrative head
offices.

Industry and Trade
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I1-2

Energy

Use energy saving devices in
households: Continue to implement
programs to encourage households
to save electricity and raise
community awareness about
efficient electricity usage.

EVN HCMC

Relevant units

Annually

City budget

11-3

Energy

High energy efficient lighting:
Replace existing lighting system
with energy efficient CFL or LED
lights.

Department of
Industry and Trade

20162018

City budget

114

Energy

Encourage the use of solar energy
systems (no CO2 emissions): Pilot
installing solar energy systems in
some buildings and administrative
head offices.

EVN HCMC

2017-2019

City budget

I1-5

Energy

Encourage the use of solar energy
water heaters: Implement a model
that supports and encourages the
use of solar energy water heaters in
households.

Department of
Industry and Trade

2018-2020

City budget

11-6

Energy

Create and disseminate information
about energy auditing systems and
encouraging the use of devices for
improving energy efficiency for
small/medium-sized enterprises (for
example, compressors and engines).

Department of
Industry and Trade

20162017

City budget

I1-7

Energy

Organize the PR info encouraging
buildings to use high-performance
air conditioners.

Department of
Industry and Trade

2016-2017

City budget

I1-8

Energy

Reduce electricity leakages.

EVN HCMC

2016-2020

Frequent tasks of EVN
HCMC
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I1-1

Transport

Manage transport demands: Assess
demands for transport and means of
public transport and ensure efficient
traffic circulation; develop a system
for transport demand management.

2016-2018

City budget

I11-2

Transport

Encourage environmentally friendly
driving: Survey and assess current
situation and develop a manual and
training program for public drivers,
taxi drivers, and lorry drivers to
encourage environmentally friendly
driving.

Department of
Transport

Relevant units.

2016-2018

City budget

II1-3

Transport

Provide information about, increase
awareness of, and change habits of
using private means of transport;
promote the use of undergrounds
and new means of public transport.

Department of
Transport

Relevant units

2018-2020

City budget

I11-4

Transport

Encourage the use of electric
motorcycles and electric bicycles
instead of gasoline-powered
motorcycles: Look into
constructing a charging station for
bicycles and electric bicycles.

Department of
Transport

2016-2018

City budget

II1-5

Transport

Develop a regulations and
education program to teach about
safe and environmentally-friendly
means of transport.

Department of
Transport

HCMC Traffic
Safety
Committee;
Department of
Education and
Training.

2016-2017

City budget

I11-6

Transport

Increase frequency and routes of
the bus system to improve the
quality and convenience of public
transport services: Plan the
development of public transport in
HCMC towards 2025.

HCMC Centre for
Management and
Operation of Public
Passenger Transport

Consultant:
Centre for
Consulting
Development of
Public Transport-
Hanoi University
of Transport and
Communications

2015-2016

VND 405,000,000

City budget
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Iv-1 Industry Improve furnace operation Department of HEPZA 2018-2020 City budget and
techniques and technology: Industry and Trade socialization
Implement a pilot project for using
environmentally friendly fuels and
reusing discharged heat and waste
materials.
V-1 Water Develop sample regulating pond in | Operation Centre — Department of 2016-2018 City budget and
management District 4. HCMC Flood Control | Planning and socialization
Programme Architecture,
Department of
Transport,
Office for
Climate
Change; District
4 People’s
Committee and
other relevant
units.
V-2 Water Develop a map of flooding risks: Operation Centre — Relevant units 2016-2018 City budget
management Show areas with anticipated HCMC Flood Control
flooding and calculated loss, as well | Programme
as necessary evacuation
information.
V-3 Water Develop a plan for collecting and Office for Climate Relevant units 20162017 VND 4-5 billion | City budget
management reusing storm water. Implement a Change
pilot model in some public service
works.
V-4 Water Pilot the installation of water- Office for Climate Relevant units 2018-2020 City budget and
management saving devices for some public Change socialization
service buildings.
V-5 Water Implement a pilot model for reusing | Department of Relevant units 2017-2019 City budget
management wastewater. Natural Resources

and Environment
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V-6 Water Build a management system for Operation Centre — HCMC Urban 2018-2020 City budget
management wastewater treatment works. HCMC Flood Control | Drainage
Programme Company
Limited;
Relevant units.
V-7 Water Use water-absorbent materials for Department of Relevant units Annually City budget
management pavement. Transport
V-8 Water Enhance the efficiency with which Saigon Water Supply Annually City budget
management the water distribution system uses Corporation
energy and resources.
VI-1 Waste Classify solid waste at the source Department of Relevant units Annually City budget and
Management and collect (including final Natural Resources socialization
treatment phase). and Environment
VI-2 Waste Develop a pilot model for waste Department of Relevant units 2016-2017 City budget and
Management treatment and production of Natural Resources socialization
electricity-generating biological and Environment
gases: Electricity is produced from
biological gases collected from the
fermentation process of organic
waste. Organic waste must be
classified and collected separately.
VI-3 Waste Build a pilot electricity generation Department of Relevant units 2017-2018 City budget and call for
Management system using remaining heat from Natural Resources support from
solid waste burning plants. and Environment international cooperation
VI-4 Waste Classify and collect hazardous Department of Relevant units 2018-2020 City budget
Management waste. Create regulations for the Natural Resources

classification, collection, transport,
and treatment of industrial solid
waste from plants.

and Environment
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VI-§ Waste Manage waste by electronic Department of Relevant units Annually City budget
Management documents: The amount of Natural Resources
industrial waste will be monitored and Environment
through electronic documents and
reports about categories and
treatment processes which must be
submitted by the waste generating
units, and through reports on
transport and final treatment. This
ensures that waste is not disposed
of illegally and appropriate
industrial waste treatment methods
are utilized.
VI-6 Waste Reduce, reuse, and recycle sludge Department of Relevant units 2018-2020 City budget and
Management into construction materials. Natural Resources socialization
and Environment
VI-7 Waste Adjust fee collection system for Department of Relevant units 2016-2017 City budget
Management waste gathering. Natural Resources
and Environment
VII-1 Construction Enhance the capability of Department of 20162017 City budget

construction investment
management and environmentally-
friendly works management:
Support the sharing of practical
experience in applying New Energy
Efficient, Environmentally-Friendly
Construction Materials from the
perspective of both state
management and construction
investors; support the development
of documents guiding construction
investment and management of
energy efficient, environmentally-
friendly works well suited to the
specific characteristics of HCMC.

Construction
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VII-2 Construction Enhance supervision of Department of By 2020 City budget
construction investment in works Construction
that meet requirements for energy
efficient usage to adapt to climate
change.

VII-3 Construction Consult HCMC People’s Department of Relevant units 2016-2017 City budget
Committee in issuing regulations on | Construction
ecological labeling of
environmentally-friendly
construction materials and green
labeling for energy efficient works.

VII-4 Construction Provide training and enhance Department of Relevant units 2016-2020 City budget and call for
knowledge concerning the design, Construction support
construction, supervision,
management, and operation of
energy efficient buildings and green
works.

VII-S Construction Develop a legal framework; Department of Department of 2016-2017 City budget
Increase land use factor when Planning and Construction
planning projects to build Architecture and relevant
environmentally-friendly works. units.

VII-6 Construction Implement a pilot project for Department of Department of 2018-2020 City budget
efficient use of wastewater and Natural Resources Construction
waste at construction sites and Environment and relevant
(recycling and reusing wastewater units.
and solid waste at construction
sites).

VII-7 Construction Study models and methods for Institute for Research 2016-2017 City budget
construction planning that accounts | and Development
for climate change.

VII-8 Construction Program for innovating and Department of Department of 2017-2018 City budget and call for

applying advanced technologies to
produce environmentally-friendly
construction materials.

Science and
Technology

Construction
and relevant
units.

support from
international cooperation
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VII-9

Construction

Consult HCMC People’s
Committee to issue policies to
support and give preferential
treatment to investments so that
favorable conditions are created for
projects focused on manufacturing
environmentally-friendly
construction materials and green
works in the city.

Department of
Planning and
Investment

Department of
Construction
and relevant
units.

2016-2017

City budget

VIII-1

Health

Train health staff for hospitals
(organize short-term training
COUrSes OVerseas).

Department of Health

2016-2018

City budget and call for
support from
international cooperation

VIII-2

Health

Conduct scientific research on:

- Countermeasures against existing
diseases.

- Countermeasures against new
infectious discases.

- Countermeasures against rare
diseases.

- Reduce the incidence of diseases.

Department of Health

Department of
Science and
Technology

2018-2020

City budget and call for
support from
international cooperation

VIII-3

Health, water
and waste

Implement a pilot model to improve
hospital environments and
sanitation such as separately
treating different kinds of waste and
wastewater while accounting for
risks of infectious diseases
generated from hospitals to ensure
the good health of patients and
residents in surrounding areas.

- Improve the management of
sanitation water from hospitals.

- Treat medical waste and
wastewater separately.

Department of Health

Relevant units.

2017-2018

City budget and call for
support from
international cooperation
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IX-1 Agriculture Study and develop urban Department of - Department of 2016-2020 1,100,000,000 | City budget
agriculture: Study the effects of Agriculture and Rural | Science and
climate change on urban agriculture | Development Technology;
and look into countermeasures - Research units
against epidemics of plants and
domestic animals; suggest solutions
for climate change measures.
IX-2 Agriculture Study, forecast, and assess the Department of -HCMC 2016-2020 3,000,000,000 | City budget
effects of climate change and sea Agriculture and Rural | Irrigation Service
level rise on the system of irrigation | Development Exploit
infrastructure; propose adaptation Management
and mitigation solutions and Eﬁg}fe?y
appropriate construction methods. - Relevant
Departments;
- The people’s
committee of
relevant districts.
IX-3 Agriculture Study the effects of climate change | Department of - Department of 2016-2020 3,000,000,000 | City budget
on water (quality and quantity) used | Agriculture and Rural | Science and
in agriculture production in Ho Chi | Development Technology;
Minh City. -HCMC
Irrigation Service
Exploit
Management
Company
Limited;
- Research
institute and
school.
IX-4 Agriculture Study, create, select, experiment, Department of - Crop variety 2016-2020 3,800,000,000 | City budget
and apply new crops well-suited to | Agriculture and Rural | manufacturing
areas suffering from adverse effects | Development and trading
enterprises;

of climate change.

- Bio-technology
center;

- Research
institute and
school.
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IX-5 Agriculture Study, create, select, experiment Department of Research 2016-2020 500,000,000 | City budget
with, and use forestry plants well- Agriculture and Rural | institute and
suited to areas suffering from Development school.
adverse effects of climate change.

IX-6 Agriculture Study, create, and select certain Department of 2016-2020 5,000,000,000 | City budget
productive vegetable and flower Agriculture and Rural
varieties capable of enduring high Development
the high temperatures of Ho Chi
Minh City.

IX-7 Agriculture Apply technical measures in Department of -HCMC 20162020 1,000,000,000 | City budget
cultivation that are suited to areas Agriculture and Rural | University of
suffering from adverse effects of Development Science;
climate change. - People’s

Committee of
Binh Chanh and
Cu Chi
Districts.

IX-8 Agriculture Build a modernized watering model | Department of - HCMC 20162020 10,000,000,000 | City budget and
that saves water in combination Agriculture and Rural | Irrigation socialization
with pumping devices which use Development Service Exploit
renewable sources of energy. Management

Company
Limited;

- People’s
Committee of
Cu Chi District;
research
institutes &
schools.

IX-9 Agriculture Build an afforestation model for Department of - People’s 2016-2020 1,743,000,000 | City budget
preventing Saigon River bank Agriculture and Rural | Committee of
landslides. Development Binh Thanh

District;
- Relevant
Departments.
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IX-10 Agriculture Provide training to enhance the Department of 2016-2018 600,000,000 | City budget
capability of climate change Agriculture and Rural
measures in the agriculture and Development
rural development sectors.
X-1 Tourism and Improve waterway transport Department of Department of 2016-2018 City budget and
transport network: use boats to support road Transport Tourism socialization
transport and develop waterway
tourism.
X-2 Awareness Raise awareness and develop state | All members of the Relevant units Annually City budget
raising management capability in climate Steering Board for
change measures for staff in each implementation of the
sector. Climate Change
Adaptation Action
Plan
X-3 Awareness Raise community awareness All members of the Relevant units Annually City budget
raising concerning solutions for climate Steering Board for
change measures well-suited to the | implementation of the
socioeconomic conditions of Climate Change
HCMC. Adaptation Action
Plan
X-4 Awareness Spread knowledge concerning Department of Relevant units Annually City budget
raising climate change measures for Education and
students at all levels. Training
XI-1 Other solutions | Build a system of regulations for Office for Climate Relevant units 2016-2018 City budget
greenhouse gas inventory and a Change
Monitoring-Reporting-Verification
(MRV) system for greenhouse gas
emissions at the city level.
XI-2 Other solutions | Integrate climate change issues into | All members of the 2016-2020 City budget

the development strategies,
planning, and plans of each industry
and sector.

Steering Board for
implementation of the
Climate Change
Action Plan

85




XI-3 Other solutions | Modernize observational system Department of Relevant units 2016-2020 City budget
and meteorological forecast Natural Resources
technologies for early weather and Environment
forecasting and warning of extreme
weather conditions and natural
disasters; build a system for
assessing and supervising climate
change and sea level rise.
XI-4 Other solutions | Train and enhance the capability of | Department of HCMC High 2016-2018 City budget
search and rescue forces in Agriculture and Rural | Command,
managing natural disaster risks. Development HCMC Public
Security
XI-5 Other solutions | Promote international cooperation, | Office for Climate Relevant units Annually City budget
including the introduction of Change
climate change measures activities
and requests for cooperation from
HCMC to the international
community.
XI-6 Other solutions | Organize conferences and Office for Climate Relevant units Annually City budget
workshops, and conduct frequent Change
activities to support climate change
measures.
XI-7 Other solutions | Study and develop emission factors | Office for Climate Relevant units Annually City budget
for some activities suited to the Change
conditions of HCMC to assist
greenhouse gas inventory activities.
XI-8 Other solutions | Study the effects of climate change | Institute for Research | Relevant units 2018-2020 City budget
on programs for restructuring the and Development
economy and on economic growth
models in HCMC.
XI-9 Other solutions | Assess the effects of climate change | Institute for Research | Relevant units 2016-2017 City budget

on changes to the socioeconomic
development planning targets of
HCMC.

and Development
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XI-10

Other solutions

Study mechanism and solutions for
improving state management
capability and enhancing the role of
the community in climate change
measures and response strategies.

Institute for Research
and Development

Relevant units

2018-2020

City budget

XI-11

Other solutions

Study HCMC’s urban management
models that account for climate
change.

Institute for Research
and Development

Relevant units

2018-2020

City budget
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APPENDIX 2

List of Climate Change measures solutions in HCMC for 2016-2020, with a view to 2030, with a call for investment and financial assistance

No. Area Solutions Responsible unit Coordinating unit Implementation Funding Notes
progress
I-1 Urban Develop model urban areas to deploy Department of By 2020
planning climate change measures solutions. Planning and
Architecture
I-2 Urban Build ventilated corridors. Department of By 2020
planning Planning and
Architecture
1I-1 Energy ESCO project: Expenses saved by Department of EVN HCMC; By 2020
reducing energy consumption will be Industry and Relevant units.
used to install energy efficient devices. Trade
ESCO (energy service companies) will
pay for initial installation expenses and
make investments back through energy
cost savings.
11-2 Energy, Use energy-improving devices (e.g. Department of EVN HCMC;
Industry compressor and engines) at Industry and Relevant units.
small/medium-sized enterprises. Trade
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I1-3 Energy Install energy-saving glass: Energy Department of Relevant units
efficient air conditioning systems will be | Industry and
improved by installing more energy Trade
efficient layers of adiabatic glass.
11-4 Regional energy supply system: Operate a | EVN HCMC Relevant units By 2030
Energy | highly efficient ly system f
ighly efficient energy supply system for
urban areas. The system tightly manages
co-generated electricity and heat by
taking advantage of buildings’ surplus
heat and river water at the scale of cluster
of construction works.
I1-5 Study and develop a system for producing | EVN HCMC Relevant units By 2030
Energy | pydroelectri t Il
ydroelectric energy at a super sma
scale by taking advantage of the pressure
of water running into service reservoirs.
11-6 Energy Encourage the use of non-CO2 wind Department of
energy systems. Industry and
Trade
I-1 Transport | Complete underground system. Management Department of By 2030
Authority for Transport
Urban Railways
(MAUR)
II1-2 Develop underground shopping center. Department of Department of By 2020
Transport T .
ransport Planning and
Architecture
I11-3 Modernize road system: Improve traffic Department of By 2020
Transport

flow by creating dedicated lanes for
motorcycles and automobiles. Develop
regulations and training programs for
traffic safety.

Transport
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111-4 Transport | Improve and innovate road systems (in Department of By 2020 Decision No. 568/QD-
order to reduce traffic congestion); Transport TTg dated April 8, 2013
improve traffic efficiency by building and of the Prime Minister
expanding roads. approving adjustment of

the HCMC Transport
Development Planning
by 2020, with a view to
post-2020.

I1-5 Transport | Study and develop a system to connect Department of Relevant units 20152018 VND 1,500 billion | HCMC People’s
private and public transport systems; Transport Committee has
build parking lots to improve public requested that capital be
transport quality and convenience (e.g. mobilized to implement
using suburban shopping center parking project 2908/VP-QLDA
lots as bus transit centers). Bus terminals dated April 3, 2015.
will be developed based on Public-Private
Partnerships (PPP) via the TOD method,
which develops transport systems with a
public focus.

Project: New Mien Dong Bus Station
under a PPP model.

II1-6 Transport | Develop bus rapid transit (BRT) system Ho Chi Minh Department of 2013-2018 USD 149.5 million
under the HCMC Green Transport City’s Urban Transport
Development Project. Civil Works

Construction
Investment
Management
Authority

I1-7 Transport | Manufacture 300 buses that use Department of Relevant units 2015-2017 VND 163.08 billion | HCMC People’s
compressed natural gases (CNG). Transport Committee has

requested the project be
implemented. The
procedures are being
completed to extend the
project until 2017.
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Iv-1 Industry Improve techniques and technologies to Department of HEPZA
operate furnaces: use environmentally- Industry and
friendly fuel and reuse waste heat and Trade
waste materials.

V-1 Water HCMC Steering

management Center of the Urban
Flood Control

- Deal with flooding in the Northern basin Programme, HCMC
of Tau Hu, Doi and Te canals. b ] Iérban Dra(ilf}as’é H
- Collect all wastewater in basins and ¢partment o ompany , Ho A1
transport it to centralized wastewater Transport Chi Minh City’s 120092018 USD 530 million
treatment plants to improve water Urban Civil Works
pollution in the city. Construction
- Dredge and embank Tau Hu, Doi, and Investment
Te dike banks; create landscape along the Management
two dike banks. Authority (UCCI)

V-2 Water - Evacuate households living along the

management| polluted dikes to cleaner and better HCMC Steering

places. Center of the Urban
- Deal with sunken areas that are Flood Control

frequently flooded (Thanh Da, Me Coc).
Projects:

1) Project for Improving Water
Environment - Phase 2 (Tau Hu, Ben
Nghe, Doi and Te dike basins);

2) Flood Control Project with an Effort
towards Climate Change, Phase 2.

Department of
Transport

Programme; HCMC
Urban Drainage
Company (UDC), Ho
Chi Minh City’s
Urban Civil Works
Construction
Investment
Management
Authority (UCCI)

2) 20162018

VND 10,000 billion

The projects have been
approved by the Prime
Minister
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V-3 Waste
management HCMC Steering
Center of the Urban
Complete, connect and synchronize Flood Control
drainage and waste treatment systems Programme; HCMC
constructed in phase 1 and continued to Urban Drainage
be constructed in phase 2 in order to Department of Company (UDC), Ho i1
enhance the efficiency of investment Transport Chi Minh City’s 1)2016-2023 USD 850 million
capital, address flooding, and improve the Urban Civil Works
environmental conditions of basins. Construction
- Improve the existing drainage system, Investment
build and expand drainage systems to Management
improve drainage and reduce flooding. Authority (UCCI)
- Build wastewater treatment plants
V-4 Water connected with the drainage system to HCMC Steering
management| treat and improve water environment Center of the Urban
hygiene. Flood Control
Project: Programme; HCMC
1) Project to Improve Water Environment Urban Drainage
- Phase 3 (Tau Hu, Doi, and Te canal Department of Company (UDC), Ho i1 Loan from the World
basins); Transport Chi Minh City’s 2) 2016-2020 USD 450 million Bank
2) ODA Project of Tham Luong and Ben Urban Civil Works
Cat Basin. Construction
Investment
Management
Authority (UCCI)
V-5 Water Reduce the rate of water loss to 25%. Saigon Water 2016-2020 Being implemented by
management Supply SAWACO
Corporation
V-6 Water Build a system for regulating ponds. HCMC Steering | Relevant units By 2030
management Center of the

Urban Flood
Control
Programme
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VI-1 Waste Treat waste to produce biological gases Department of 2017-2020
management| for electricity generation: Electricity is Natural
produced from biological gases collected | Resources and
from the fermentation process of organic | Environment
waste. Organic waste must be classified
and collected separately.
Project on Waste Treatment for
Biological Gases Used in Electricity
Generation.
VI-2 Waste Electricity generation system that use Department of 2017-2020
management| surplus heat from solid waste burning Natural
plants. Resources and
Project on Building Electricity Environment
Generation System that Use Heat from
Solid Waste Burning Plants on a Large
Scale.
VI-3 Waste Collect gases from all dumping grounds Department of 2017-2020
management| for electricity generation. Natural
Resources and
Environment
VII-1 Construction| Expand the model for efficiently using Department of Department of 2020
wastewater and waste at construction sites | Natural Construction and
(recycling and reusing wastewater and Resources and relevant units
solid waste at construction sites). Environment
VIII-1 Health Train health staff for hospitals (organize Department of 20162018

short-term training courses overseas).

Health
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VIII-2 Health - Countermeasures against existing Department of Department of 2017-2020
diseases Health Science and
- Countermeasures against new infectious Technology
diseases
- Countermeasures against unusual
diseases
- Reduce incidence of diseases.
VIII-3 Health, Implement projects on a large scale to Department of Department of Natural 2018-2020
water and | promote better hospital hygiene, Health Resources and
waste including the separate treatment of waste Environment
or wastewater at high risk of spreading
infectious diseases to ensure good health
of patients and nearby residents.
- Improve hospital water and hygiene
management.
- Treat medical wastewater and waste
separately.
IX-1 Agricultur | Encourage the use of water saving pumps | Department of 2017-2018
e that use renewable energy. Agriculture and
Rural
Development
IX-2 Agricultur | Produce biological gases and generate Department of Department of Natural 2017-2020
e electricity from animal waste. Agriculture and Resources and
Rural Environment
Development
IX-3 Agricultur | Study models for generating solar power | Department of Department of 2018-2020
e in rural areas. Agriculture and Industry and Trade,
Rural EVN HCMC
Development
IX-4 Agricultur | Disseminate information about and Department of 20162017
e encourage the limited use of chemical Agriculture and

fertilizers.

Rural
Development
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APPENDIX 3

FINANCIAL INVESTMENT AND SUPPORT FUNDS FOR CLIMATE CHANGE MEASURES

No. | Name of Fund Investment Type | Focus Project Conditions Funding
Support and Financial Investment Funds for Climate Change in Vietnam
1 Global Climate Co-funding, Mitigation, energy, Energy efficiency, renewable energy, | $200 million
Partnership Funds making loans, energy efficiency, and technical support in focus
ODA, risk infrastructure, CO2 countries: Brazil, Chile, China, India,
management, reduction, renewable Indonesia, Mexico, Morocco, South

technical support

energy

Africa, Philippines, Tunisia, Turkey,
Ukraine, and Vietnam

Clean Technology
Funds (CTF)

Investment in low carbon
in electricity, transport
and industries.

Clean Technology Funds (CTF), one
of the two trust funds with many
sponsors in Climate Investment
Funds (CIF): promoting and
expanding support for
demonstrations, and implementing
and transferring low-carbon
technologies with long-term potential
for saving greenhouse gas emissions.
Sent to African Development Bank,
Asian Development Bank, Bank for
Reconstruction and Development,
Inter-American Development Bank,
and World Bank Group. CTF
sponsors 12 national programs and

CTF funding: USD 188.6
million

Expected co-sponsored
funding: USD 896.5 million
Total: USD 1,085.1 million
Number of projects: 4
MDB(s) implemented by:
IFC, ADB, IBRD
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one regional program.

ADB Carbon Market Carbon financing, | Mitigation, energy, Mitigation, Low Carbon, Renewable | USD 152 million (Asia-
Initiative (CMI) CO-SpONsor, energy efficiency, non- Energy, Energy Efficiency Pacific Carbon Funds) USD
technical support | durable methanol, low 115 million (Future Carbon
carbon, Renewable Funds), Technical Support
Energy, Waste for Facility
Management
Global Facility for Co-sponsor, Adaptation, capacity From under USD 100,000 GFDRR portfolio: USD
Disaster Reduction and | sponsor, other, building, technology, (individual sponsor) to more than 244,310,387
Recovery (GFDRR) risk management, | agriculture, climate- USD 1 million (national program)

technical support

elasticity, coastal area
management, natural
disaster risk mitigation,
fishery, forestry,
infrastructure, natural
resource management,
settlement, sustainable
land management,
tourism, transport, waste
management, water
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Forest Carbon
Partnership Facility
(FCPF)

Carbon financing,
sponsor

Mitigation, Forestry

Member countries of the
International Development
Association (IDA) or International
Bank for Reconstruction and
Development (IBRD, World Bank),
lying between the 35" parallel north
and 35" parallel of south.

Approximately USD 160
million up to now (USD 110
million in Readiness
Mechanism and USD 51
million in Carbon Finance
Mechanism)

Fund Solutions for

Giving loans

Mitigation, energy

GCPF: Focus on countries that

Global Climate Partnership

Climate Finance (KfW efficiency, Low Carbon, already have important industrial Fund (GCPF): up to USD
& Partners) Renewable Energy facilities and large populations, e.g. | 500 million for global
Brazil, Chile, China, India, environment protection in the
Indonesia, Mexico, Morocco, next five years
Philippines, South Africa, Tunisia,
Turkey, Ukraine, and Vietnam.
KfW Development & | Sponsor, loan, Adaptation, capacity Depends on contracts Changes depending on
Climate Finance ODA, financial building, mitigation, contracts

restructuring

Technology, Agriculture,
climate-elasticity, coastal
area management, energy,
energy efficiency,
Forestry, infrastructure,
Low Carbon, material
efficiency, natural
resource management,
renewable energy,
sustainable land
management, Transport,
waste management, water
management, water
efficiency
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NEFCO Carbon
Finance and Funds

Carbon finance,
sponsor,
Technical
Support

Adaptation, mitigation,
energy, energy efficiency,
Fuel Conversion, Non-
Durable Methanol,
Industry, Renewable
Energy, Waste
Management

Nordic

Environment Finance Corporation
(NEFCO) is a multilateral financial
organization with extensive experience
in financial projects with positive effects
on the environment.

NEFCO contributes to sustainable
development and climate change
adaptation and mitigation by supporting
a variety of greenhouse gas emission
mitigation methods (e.g. renewable
energy, energy saving, and fuel
conversion) in different parts of the
world. NEFCO finances carbon with the
costs saved from greenhouse gas
mitigation resulting from using Kyoto
mechanisms, specifically the
implementation of mechanisms (JI) and
Clean Development Mechanism (CDM).
Credits from these projects should be
used appropriately and in line with
obligations to the Kyoto Protocol and
with EU cap and trade projects. NEFCO
manages two carbon facilities with
sponsored resources of up to €135
million that originate from managing
projects in countries of Eastern Europe,
Asia, and Africa, on behalf of the 17
investors in the public and private
sectors.

135 million EURO
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9 Nordic Climate Sponsor Adaptation, mitigation, Financial support can be provided for | 6 million euro (2011-2012)
Facility agriculture, Carbon the activities of agencies,
Capture and Storage organizations, companies, and
(CCS), climate elasticity, | relevant agencies with organizational
energy, energy efficiency, | experience and registered in
Forestry, Fuel Denmark, Finland, Iceland, Norway,
Conversion, Low Carbon, | or Sweden. Applicants should have
Renewable Energy, local partners in an eligible country
Transport, Waste for which a project has been
Management, Water proposed. Projects should have an
Management implementation period of no more
than 24 months and should focus on
one of the two climate issues
informed in proposals.
10 Partnership for Market | Sponsor Capacity building, Specific assistance with values from | USD 100 million (target
Readiness (PMR) mitigation, Energy, $ 3—8 million. Countries should be capital); USD 85 million
Industry, Low Carbon, able to participate in PMR to request | (current capital)
Transport, urban, waste financial assistance.
management, water
efficiency
11 UN-REDD Sponsor, Capacity building, Phase 1 countries: Bolivia, DR USD 97 million
Programme (Reduced | Technical mitigation, Forestry, Congo, Indonesia, Panama, Papua
Emissions from Support Natural Resource New Guinea, Paraguay,

Deforestation and
Forest Degradation)

Management, sustainable
land management

Tanzania, Vietnam, and Zambia
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12 Vietnam Green Credit | Sponsor, loan Adaptation, mitigation, GCTF is a financial assistance Total budget: USD 5 million
Trust Fund guarantee technology, energy, initiative of the Swiss State
energy efficiency, Fuel Secretariat for Economic Affairs
Conversion, Industry, (SECO) to promote mid-term and
Low Carbon, service, long-term investment in Vietnamese
water, water efficiency SMEs towards cleaner production
technologies to achieve
environmental improvement. Cleaner
production aims to identify solutions
for environmental issues and
increasing company profits while at
the same time reducing emissions.
Cleaner production includes the
choice of "low cost" (good practices)
and investment opportunities (clean
technologies).
13 IUCN SMEs (private or public
sector) with more than 50%
Vietnamese ownership.
14 Rainforest Alliance Scope of credit: USD 10,000
—USD 1 million
15 Rockefeller USD 1 million for each city
Foundation among 100 registered cities
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Focused Funds for Adapting to and Mitigating Climate Change, Reducing Emissions from Deforestation and Forest Degradation, and
Environmental Conservation (REDD+)

1 Adaptation Fund Multilateral funding source Adaptation
2 Adaptation for Smallholder Agriculture Programme Multilateral funding source Adaptation
Clean Technology Fund Multilateral funding source Mitigation - in its entirety
Forest Carbon Partnership Facility Multilateral funding source Mitigation - REDD

5 Forest Investment Programme Multilateral funding source Mitigation - REDD

6 GEF Trust Fund - Climate Change focal area (GEF 6) Multilateral funding source Adaptation, Mitigation - in its
entirety

7 Global Climate Change Alliance Multilateral funding source Adaptation, Mitigation - in its
entirety, Mitigation - REDD

8 Global Energy Efficiency and Renewable Energy Fund Multilateral funding source Mitigation - in its entirety

9 Green Climate Fund Multilateral funding source Adaptation, Mitigation - in its
entirety, Mitigation - REDD

10 UK's International Climate Fund Bilateral funding source Adaptation, Mitigation - in its
entirety, Mitigation - REDD

11 Germany's International Climate Initiative Bilateral funding source Adaptation, Mitigation - in its
entirety, Mitigation - REDD

12 Australia's International Forest Carbon Initiative Bilateral funding source Mitigation - REDD

13 Japan's Fast Start Finance - private sources Bilateral funding source Adaptation, Mitigation - in its
entirety, Mitigation - REDD

14 Japan's Fast Start Finance - public sources Bilateral funding source Adaptation, Mitigation - in its

entirety, Mitigation - REDD

101




15 MDG Achievement Fund — Environment and Climate Change thematic Multilateral funding source Adaptation, Mitigation - in its
window entirety

16 Norway's International Climate and Forest Initiative Bilateral funding source Mitigation - REDD

17 Pilot Programme for Climate Resilience Multilateral funding source Adaptation

18 Scaling Up Renewable Energy Programme for Low Income Countries Multilateral funding source Mitigation - in its entirety

19 Strategic Climate Fund Multilateral funding source Adaptation, Mitigation - in its

entirety, Mitigation - REDD
20 Strategic Priority on Adaptation Multilateral funding source Adaptation
21 UN-REDD Programme Multilateral funding source Mitigation - REDD
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APPENDIX 4

LIST OF ANNUALLY UPDATED DATA FOR STATE MANAGEMENT OF CLIMATE CHANGE ADAPTATION IN HO CHI MINH
CITY

1 URBAN PLANNING
1.1 Land use planning
. Department of Natural
Land use planning up to 2025 Resources and Environment
Annual updates on present condition of land use (2010— Department of Natural
2015) Resources and Environment
Area of land with land use change Forest land kept unchanged 1000 ha Department of Namral
Resources and Environment
Other types of land changed to forest land 1000 ha Department of Namral
Resources and Environment
Arable land kept unchanged 1000 ha Department of Namral
Resources and Environment
Forest land changed to arable land 1000 ha Department ofNatural
Resources and Environment
Grassland changed to arable land 1000 ha Department ofNatural
Resources and Environment
Other types of land changed to arable land 1000 ha Department ofNatural
Resources and Environment
Grassland kept unchanged 1000 ha Department ofNatural
Resources and Environment
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Department of Natural

Wetland kept unchanged 1000 ha Resources and Environment

Forest land changed to residential land 1000 ha Department ofNatural
Resources and Environment

Arable land changed to residential land 1000 ha Department ofNatural
Resources and Environment

Grassland changed to residential land 1000 ha Department ofNatural
Resources and Environment

Salt-water wetland changed to residential land 1000 ha Department ofNatural
Resources and Environment

Other types of land changed to residential land 1000 ha Department ofNatural
Resources and Environment

Department of Natural
Other types of land kept unchanged 1000 ha Resources and Environment

Rate of change of agricultural land to urban land %/year Department of Natural

Resources and Environment

1.2

Sector planning (by 2020, 2025, 2030)

Socioeconomic development

Department of Industry and

Energy Trade
Transport Department of Transport
Industry Department of Industry and
Trade
Construction Department of Construction
Water supply Department of Transport
Drainage Department of Transport
Department of Natural
Waste management .
Resources and Environment
Healthcare Department of Health
Agriculture Department of Agriculture and

Rural Development

Culture and tourism

Department of Culture, Sports
and Tourism
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1.3

Green space

Area

Department of Agriculture and

Forest ha Rural Development
Department of Transport, Ho
Trees and landscaped lawns and botanical gardens ha Chi Minh City Green Trees -
Park Co., Ltd.
Department of Transport, Ho
Trees along the rivers, canals, and sea dikes ha Chi Minh City Green Trees -
Park Co., Ltd.
Department of Transport, Ho
Street trees ha Chi Minh City Green Trees -
Park Co., Ltd.
Department of Transport, Ho
Green space density per capita m?/person Chi Minh City Green Trees -
Park Co., Ltd.
Number of trees Department of Agriculture and
Forest tree
Rural Development
Department of Transport, Ho
Landscaped lawns and botanical gardens tree Chi Minh City Green Trees -
Park Co., Ltd.
Department of Transport, Ho
Trees along the rivers, canals, and sea dikes tree Chi Minh City Green Trees -
Park Co., Ltd.
Department of Transport, Ho
Street trees tree Chi Minh City Green Trees -
Park Co., Ltd.
2 ENERGY
2.1 Electricity EVN HCMC
Structure of amount of electricity supplied to | Total amount of electricity supplied to Ho Chi Minh City MWh EVN HCMC
Ho Chi Minh City Hydropower MWh EVN HCMC
Thermal power MWh EVN HCMC
Wind power MWh EVN HCMC
Biomass power MWh EVN HCMC
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Solar power MWh EVN HCMC

Amount of electricity consumed by group of Total amount of electricity consumed MWh EVN HCMC

economic sectors Industry, construction MWh EVN HCMC

Agriculture, forestry, fishery MWh EVN HCMC

Trade, hotels, restaurants MWh EVN HCMC

Residential management, consumption MWh EVN HCMC

Others MWh EVN HCMC

Detlz:iled amounts of electricity consumed by Industry EVN HCMC
each grou — - -

group Zr?((ia ;;22:;1; I(l); zl(;agérlclty consumed by each industrial zone MWh EVN HCMC

Food processing industry MWh EVN HCMC

Chemical industry MWh EVN HCMC

Machinery and equipment manufacturing industry MWh EVN HCMC

Electronics and information technology industry MWh EVN HCMC

Textile industry MWh EVN HCMC

Supply and distribution of gas, water MWh EVN HCMC

Construction MWh EVN HCMC

Civil utilities EVN HCMC

New residential buildings (with elevators) MWh EVN HCMC

Adminbtrae e of depriments acing s Climae |y EvN ewe

Department of Science and Technology MWh EVN HCMC

Department of Finance MWh EVN HCMC

Department of Culture and Sports MWh EVN HCMC

Department of Tourism MWh EVN HCMC

Department of Construction MWh EVN HCMC

Department of Industry and Trade MWh EVN HCMC

Department of Transport MWh EVN HCMC
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Department of Planning & Architecture MWh EVN HCMC
Operating Centre for City Flood Control Programme MWh EVN HCMC
Ho Chi Minh City Institute for Development Studies MWh EVN HCMC
Ho Chi Minh City Sub-Directorate of Water Resource and MWh EVN HCMC
Flood Control
Ho Chi Minh City Public Security MWh EVN HCMC
Department of Health MWh EVN HCMC
Department of Information and Communications MWh EVN HCMC
Department of Education and Training MWh EVN HCMC
Ho Chi Minh City Military Commander MWh EVN HCMC
Saigon Giai Phong Newspaper MWh EVN HCMC
Hospital MWh EVN HCMC
School MWh EVN HCMC
Supermarket MWh EVN HCMC
Public lighting (Electricity supplied for public lighting MWh EVN HCMC
and other public activities)

Loss of electricity Loss of electricity in transmission MWh EVN HCMC
Loss percentage % EVN HCMC

Electricity saving List of electricity saving programs managed by EVN HCMC EVN HCMC
The amount of saved electricity in each electricity saving KWh EVN HCMC
program

2.2 Fuel

Supply amount thousand Department of Industry and

Kerosene oil (KO) liters/vear Trade, General Department of
Y Vietnam Customs
thousand Department of Industry and

Fuel oil (FO) liters/year Trade, General Department of

Vietnam Customs
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Department of Industry and

Petrol t'housand Trade, General Department of
liters/year .
Vietnam Customs
thousand Department of Industry and
Diesel (DO) . Trade, General Department of
liters/year .
Vietnam Customs
Coal ton/year Department of Industry and
Trade
Consumption amount Fuel
. thousand liters Department of Industry and
Kerosene oil (KO) /year Trade, Petrolimex, SGPetro
. thousand liters Department of Industry and
Fuel oil (FO) /year Trade, Petrolimex, SGPetro
Petrol thousand liters Department of Industry and
/year Trade, Petrolimex, SGPetro
. thousand liters Department of Industry and
Diesel (DO) /year Trade, Petrolimex, SGPetro
Coal ton/year Department of Industry and
Trade
. Department of Industry and
Liquefied petroleum gas (LPG) ton/year Trade, Petrolimex, SGPetro
Construction/trade ton/year Department of Industry and
Trade
Department of Industry and
Industry ton/year Trade
Department of Industry and
Transport ton/year Trade
Houschold ton/year Department of Industry and
Trade
Compressed natural gas (CNG) ton/year DIT, Petrolimex, SGPetro
Construction/trade ton/year Department of Industry and
Trade
Department of Industry and
Industry ton/year Trade
Department of Industry and
Transport ton/year Trade
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Household ton/year Departmenrtr(r);f dIéldustry and
Structure of household energy consumption Departmen;“;);f dI:dustry and
Electricity o, Departmenfr (r);ch:dUStry and
Firewood o, Departmenfr (r);ch:dUStry and
Liquefied petroleum gas % Departmenfrcr)gf dI:dustry and
Kerosene oil o, Departmenfr (r);ch:dUStry and
Petrol o, Department of Industry and
Trade
TRANSPORT
Passenger transport
Trip/people/day Trip/people/day | Department of Transport, UCCI
Average transport distance for passenger Walking km/trip Department of Transport, UCCI
transport Bicycle km/trip Department of Transport, UCCI
Electric bicycle km/trip Department of Transport, UCCI
Motorcycle km/trip Department of Transport, UCCI
Electric motorcycle km/trip Department of Transport, UCCI
Personal car (less than 9 seats) km/trip Department of Transport, UCCI
Taxi km/trip Department of Transport, UCCI
Passenger car (more than 9 seats) km/trip Department of Transport, UCCI
Bus km/trip Department of Transport, UCCI
Train kmitrip Department lcii Z{?Ir;sport, UCCI,
Passenger ferry km/trip Department of Transport
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Air plane km/trip Department of Transport, UCCI
Possible number of transported passengers Personal car (less than 9 seats) million Department of Transport, UCCI
people/year
Taxi million Department of Transport, UCCI
people/year
Passenger car (more than 9 seats) million Department of Transport
people/year
Bus million Department of Transport, UCCI
people/year
Train million Department of Transport, UCCI,
people/year MAUR
million
Passenger ferry people/year Department of Transport
. million
Airplane peoplelyear Department of Transport, UCCI
Possible number of transported passengers Bus million people Department of Transport, UCCI
for each km km/year
million people
Passenger ferry km/year Department of Transport
Train million people Department of Transport, UCCI,
km/year MAUR
Needs for passenger transport . million
Walking Department of Transport, UCCI
people/km year
. million
Bicycle people/km year Department of Transport, UCCI
Electric bicycle million Department of Transport, UCCI
people/km year
Motorcycle million Department of Transport, UCCI
people/km year
Electric motorcycle million Department of Transport, UCCI
people/km year
million
Personal car (less than 9 seats) Department of Transport, UCCI
people/km year
Taxi million
people/km year
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Passenger car (more than 9 seats)

million

Department of Transport, UCCI

people/km year
Bus million Department of Transport, UCCI
people/km year
Train million Department of Transport, UCCI,
people/km year MAUR
Passenger ferry peog?é}llsr(;lnyear Department of Transport
Air plane peog?é}llsr(;lnyear Department of Transport, UCCI
Number of transport vehicles Bicycle thousand Department of Transport, Public
vehicles Security of Ho Chi Minh City
Electric bicycle thougand Department of Tran.spo.rt, Public
vehicles Security of Ho Chi Minh City
Motorcycle thou.sand Department of Tran.spo.rt, Public
vehicles Security of Ho Chi Minh City
Electric motorcycle thou.sand Department of Tran.spo.rt, Public
vehicles Security of Ho Chi Minh City
thousand Department of Transport, Public
Personal car (less than 9 seats) vehicles S(I:curity of Ho Chi K/Iinh City
Taxi thousand Department of Transport, Public
vehicles Security of Ho Chi Minh City
thousand Department of Transport, Public
Passenger car (more than 9 seats) vehicles S(I:curity of Ho Chi K/Iinh City
Bus thousand Department of Transport, Public
vehicles Security of Ho Chi Minh City
Train thousand Department of Transport, Public
vehicles Security of Ho Chi Minh City
Passenger ferry thougand Department of Tran'spo'rt, Public
vehicles Security of Ho Chi Minh City
Airplane thougand Department of Tran'spo'rt, Public
vehicles Security of Ho Chi Minh City
Average possible number of passengers Motorcycle people/piece Department of Transport, UCCI
transported by each vehicle Car people/piece Department of Transport, UCCI
Train people/piece Department of Transport, UCCI,

MAUR
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Passenger ferry people/piece Department of Transport
Structure of transport modes for passenger Motorcycle % Department of Transport, UCCI
transport Car % Department of Transport, UCCI
Bus % Department of Transport, UCCI
Train % Department (I)vtl‘ zgﬁsport, UCCI,
Passenger ferry % Department of Transport
Air plane % Department of Transport, UCCI
Walking % Department of Transport, UCCI
Bicycle % Department of Transport, UCCI
3.2 Freight transport
Average transport distance for freight Truck lighter than or equal to 0.5 ton km/ton Department of Transport
transport Truck heavier than 0.5 ton km/ton Department of Transport
Train km/ton Department of Transport
Ferry km/ton Department of Transport
Air plane km/ton Department of Transport
Structure of transport modes for freight Truck lighter than or equal to 0.5 ton % Department of Transport
transport Truck heavier than 0.5 ton % Department of Transport
Train % Department of Transport
Ferry % Department of Transport
Air plane % Department of Transport
Needs for freight transport Truck lighter than or equal to 0.5 ton million tons.km Department of Transport
Truck heavier than 0.5 ton million tons.km Department of Transport
Train million tons.km Department of Transport
Ferry million tons.km Department of Transport
Air plane million tons.km Department of Transport
4 INDUSTRY
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Report on progress of industry development planning (2010-

2015) DIT, HEPZA
Energy efficiency programs in industry DIT, HEPZA
Water efficiency programs in industry DIT, HEPZA

Annual report on present conditions of waste discharge by
industrial zones and processing zones

DIT, HEPZA, DONRE

5 WATER RESOURCE MANAGEMENT
5.1 Water supply SAWACO

Overview Total amount of water supply m? SAWACO
Rate of water loss % SAWACO
Emission factor of HCMC water supply system kg-CO»/m? OFFICECII:{?XII{\IEIEIMATE
Quality of input water (important indicators) SAWACO

Water plant Amount of water supplied for production m? SAWACO
Amount of electricity consumed kWh SAWACO
Amount of chemicals used ton SAWACO
Amount of sewage sludge generated ton/m3 SAWACO
Sludge treatment method SAWACO
Amount of other fuels (if any) SAWACO
BOD, COD indicators of sewage sludge generated

Groundwater ?[;rtli(:)l;r;t of groundwater exploited at rural water supply e SAWACO
ﬁ;g;llllr;t of electricity consumed at rural water supply KWh SAWACO
Amount of chemicals used at rural water supply stations ton SAWACO
Amount of groundwater exploited at households m? Pe(;ﬁtirsbiﬁrgir;?it:t? of
Amount of groundwater exploited at industrial zones kWh HEPZA
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Department of Transport, SCFC,

5.2 Flood control UDC
Number of flooded points point Department ofj’ll"jrénsport, SCFC,
Total area of frequently flooded points km? Department O{J"l]")rgnsport, SCFC,
Intensity of rain causing floods mm/hour Department O{J"l]")rgnsport, SCFC,
Number of rainfall events with high rainfall (>100 mm in pumber of SCFC, UDC
3hrs) rainfall events
Implementation progress for flood control measures Department of Transport, SCFC
Implementation progress for drainage measures Department of Transport, SCFC
Total number of retention basins as planned retention basin Department O{J’l]")rénsport, SCFC,
Number of existing retention basins (as of reporting year) retention basin Department O{J"l]")rgnsport, SCFC,
Total volume of stored water in basins as planned m? Department O{J"l]")rgnsport, SCFC,
Total volume of stored water in existing basins (as of m Department of Transport, SCFC,
reporting year) UDC
6 WASTE MANAGEMENT
6.1 Solid waste Department of Natural
Resources and Environment
Domestic solid waste Department ofNatural
Resources and Environment
Volume of domestic solid waste ton/year Department ofNatural
Resources and Environment
Department of Natural
Paper and cardboard ton/day Resources and Environment
Department of Natural
Cloth ton/day Resources and Environment
Food waste ton/day Department of Natural
Resources and Environment
Wood ton/day Department of Natural
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Resources and Environment

Carden waste Oy | Respunces and Environment
choler (tooh Oy | Respunces and Environment
Mo
Glass ton/day Re?oilliigsn;enrg ]%flljierlf)fﬂent
Oer o6y | Resources and Environment
[reafment mefhods Resourees and Environment
condiie % Resourees and Environment
aling compost % Resourees and Environment
Fnneroble reatment "% Resourees and Environment
Incineration % Department of Natural
Resources and Environment
Open burmine % Resourees and Environment
Recycling % Department of Natural

Resources and Environment

Composition of domestic solid waste

Department of Natural
Resources and Environment

Food

%

Department of Natural
Resources and Environment
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Department of Natural

o,
Garden waste % Resources and Environment
Department of Natural
o,
Paper % Resources and Environment
Wood o Department of Natural
Resources and Environment
Cloth o Department of Natural
Resources and Environment
Department of Natural
Cholera (stool) % p at
Resources and Environment
Department of Natural
0,
Sewage sludge % Resources and Environment
Plastics o, Department of Natural
Resources and Environment
Department of Natural
Amount of recovered CH4 P .
Resources and Environment
. Department of Natural
Landfilling ton/year Resources and Environment
. Department of Natural
Making compost ton/year Resources and Environment
. D It t of Natural
Anaerobic treatment ton/year cpartient of atura
Resources and Environment
. . Department of Natural
Incineration ton/year .
Resources and Environment
Open burnin ton/vear Department of Natural
p g Y Resources and Environment
Reevelin ton/vear Department of Natural
yeling Y Resources and Environment
. . Department of Natural
Industrial solid waste p at
Resources and Environment
. . . Department of Natural
Volume of industrial solid waste ton/year p .
Resources and Environment
. . . Department of Natural
Food, beverage, and cigarette industries ton/year P .
Resources and Environment
. .. Department of Natural
Weaving and dyeing industry ton/year p .

Resources and Environment
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Department of Natural

Wood production and wood product making industry ton/year Resources and Environment
Papermakin ton/vear Department of Natural
P £ Y Resources and Environment
. . . Department of Natural
Petrol, oil, solvent, and plastic products making industry ton/year Resources and Environment
. Department of Natural
Rubber industry ton/year Resources and Environment
. . . . D It t of Natural
Construction and dismantling industry ton/year cpartient of atura
Resources and Environment
D It t of Natural
Others ton/year cpartment ol Jatura
Resources and Environment
Department of Natural
Treatment methods p .
Resources and Environment
. Department of Natural
Landfilling % p .
Resources and Environment
. Department of Natural
0,
Making compost % Resources and Environment
Anaerobic treatment % Department ofNatural
Resources and Environment
. . N Department of Natural
Incineration % .
Resources and Environment
. Department of Natural
o,
Open burning % Resources and Environment
. Department of Natural
o,
Recycling % Resources and Environment
Department of Natural
Amount of recovered CH4 P .
Resources and Environment
. Department of Natural
Landfilling ton/year Resources and Environment
. Department of Natural
Making compost ton/year Resources and Environment
Anaerobic treatment ton/year Department ofNatural
Resources and Environment
Incineration ton/year Department of Natural
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Resources and Environment
Open burnin ton/vear Department of Natural
p g Y Resources and Environment
Reevelin ton/vear Department of Natural
yeling Y Resources and Environment
. . Department of Natural
Medical solid waste P :
Resources and Environment
. . Department of Natural
Volume of medical solid waste ton/year P .
Resources and Environment
D It t of Natural
Treatment methods cpartient of atura
Resources and Environment
. D It t of Natural
Landfilling % cpartient of atura
Resources and Environment
. Department of Natural
o,
Making compost % Resources and Environment
Anaerobic treatment % Department ofNatural
Resources and Environment
. . N Department of Natural
Incineration % .
Resources and Environment
. Department of Natural
0,
Open burning % Resources and Environment
. Department of Natural
0,
Recycling % Resources and Environment
Department of Natural
Amount of recovered CHg4 p .
Resources and Environment
. Department of Natural
Landfilling ton/year Resources and Environment
. Department of Natural
Making compost ton/year Resources and Environment
. D It t of Natural
Anaerobic treatment ton/year cpartient of atura
Resources and Environment
. . Department of Natural
Incineration ton/year .
Resources and Environment
Open burnin ton/vear Department of Natural
P & Y Resources and Environment
Recycling ton/year Department of Natural
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Resources and Environment

Department of Natural
Hazardous waste .
Resources and Environment
Department of Natural
Volume of hazardous waste ton/year p .
Resources and Environment
Treatment methods Department ofNatural
Resources and Environment
Landfilling o, Department of Natural
Resources and Environment
. Department of Natural
o,
Making compost % Resources and Environment
Anaerobic treatment % Department ofNatural
Resources and Environment
. . N Department of Natural
Incineration % .
Resources and Environment
. Department of Natural
o,
Open burning % Resources and Environment
. Department of Natural
0,
Recycling % Resources and Environment
Department of Natural
Amount of recovered CH4 p .
Resources and Environment
. Department of Natural
Landfilling ton/year Resources and Environment
. Department of Natural
Making compost ton/year Resources and Environment
Anaerobic treatment ton/year Department ofNatural
Resources and Environment
. . Department of Natural
Incineration ton/year .
Resources and Environment
Open burnin ton/vear Department of Natural
P g y Resources and Environment
Recvelin ton/vear Department of Natural
yelng y Resources and Environment
6.2 Wastewater UDC
Domestic wastewater Volume of wastewater generated m’/day uDC
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Treatment methods

UDC

Direct discharge into rivers and lakes % UuDC
Stagnant sewer % UDC
Flowing sewer % UDC
Concentrated aerobic treatment plants (well managed) % UDC
Concentrated aerobic treatment plants (poorly managed) % UDC
Anaerobic sludge treatment % UDC
Anaerobic reactions % UDC
Anaerobic shallow lagoon % UDC
Anaerobic deep lagoon % UDC
Septic systems % uDC
Latrine % UDC
Latrine (regular sediment removal for fertilizer) % uDC
Amount of collected sludge ton UDC
Amount of recovered CH4 kg-CH4 UDC
Industrial wastewater
Volume of wastewater generated by each industry m’/day UDC, HEPZA
.. industry m?/day UDC, HEPZA
.. industry m3/day UDC, HEPZA
.. industry m?/day UDC, HEPZA
.. industry m3/day UDC, HEPZA
.. industry m?/day UDC, HEPZA
.. industry m?/day UDC, HEPZA
.. industry m3/day UDC, HEPZA
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.... industry m3/day UDC, HEPZA
Treatment methods UDC, HEPZA
Direct discharge into rivers and lakes % UDC, HEPZA
Concentrated aerobic treatment plants (well managed) % UDC, HEPZA
Concentrated aerobic treatment plants (poorly managed) % UDC, HEPZA
Anaerobic sludge treatment % UDC, HEPZA
Anaerobic reactions % UDC, HEPZA
Anaerobic shallow lagoon % UDC, HEPZA
Anaerobic deep lagoon % UDC, HEPZA
Amount of collected sludge ton UDC, HEPZA
Amount of recovered CH4 kg CH4 UDC, HEPZA
Healthcare wastewater Volume of generated wastewater m’/day UDC, Department of Health
Treatment methods UDC, Department of Health
Direct discharge into rivers and lakes % UDC, Department of Health
Stagnant sewer % UDC, Department of Health
Flowing sewer % UDC, Department of Health
Concentrated aerobic treatment plants (well managed) % UDC, Department of Health
Concentrated aerobic treatment plants (poorly managed) % UDC, Department of Health
Anaerobic sludge treatment % UDC, Department of Health
Anaerobic reactions % UDC, Department of Health
Anaerobic shallow lagoon % UDC, Department of Health
Anaerobic deep lagoon % UDC, Department of Health
Septic systems % UDC, Department of Health
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Latrine % UDC, Department of Health
Latrine (regular sediment removal for fertilizer) % UDC, Department of Health
Amount of collected sludge ton UDC, Department of Health
Amount of recovered CH4 kg-CH4 UDC, Department of Health
7 CONSTRUCTION
Building materials

7.1 Emission factor in production of building materials Department of Construction
Cement kg-COy/ton Department of Construction
Brick kg-CO»/ton Department of Construction
Adobe kg-CO»/ton Department of Construction
Steel kg-CO»/ton Department of Construction
Building glass kg-CO»/ton Department of Construction
Amount of building materials produced in Ho Chi Minh
City
Cement ton/year Department of Construction
Brick ton/year Department of Construction
Adobe ton/year Department of Construction
Steel ton/year Department of Construction
Building glass ton/year Department of Construction
Amount of building materials consumed in Ho Chi Minh
City
Cement ton/year Department of Construction
Brick ton/year Department of Construction
Adobe ton/year Department of Construction
Steel ton/year Department of Construction

122




Civil construction activities

7.2 Electricity consumption kWh/m? floor Surveys
3 2
Water consumption m’of water/m Surveys
floor
Diesel oil consumption litre/m? floor Surveys
Fuel oil consumption litre/m? floor Surveys
Surveys

7.3 Public works management Total floor area of housing construction m? Department of Construction
Housing construction density per capita m?/person Department of Construction
Total floor area of high-rise building construction m? Department of Construction
High-rise building construction density per capita m?/person Department of Construction
Total number of old residential buildings (without elevators) building Department of Construction
Total floor area of qld residential building (without 2 Department of Construction
elevators) construction
Old residential building construction density per capita m?/person Department of Construction
Total number of new residential buildings (with elevators) building Department of Construction
Total ﬂogr area of new residential building (with elevators) m? Department of Construction
construction
New residential building construction density per capita m?/person Department of Construction

8 Healthcare
Number of hospitals hospital Department of Health
Number of large hospitals (more than 100 beds) hospital Department of Health
Number of local healthcare facilities facility Department of Health
Total number of inpatients person.day Department of Health
Total number of outpatients person.day Department of Health
. . . kg-

Emission factor calculated by number of inpatients COs/person.day Department of Health
Electricity consumption factor calculated by number of kWh/person.day Department of Health
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inpatients

.Wate.r consumption factor calculated by number of m3 of Department of Health
inpatients water/person.day

o . kg-
Emission factor calculated by number of outpatients COs/person.day Department of Health
Electr1.01ty consumption factor calculated by number of KWh/person.day Department of Health
outpatients
Water consumption factor calculated by number of m3 of Department of Health

outpatients

water/person.day

AGRICULTURE

Number of cattle and poultry by species

Department of Agriculture and
Rural Development

Department of Agriculture and

Dairy cattle one animal Rural Development
. . Department of Agriculture and
Other types of cattle (not dairy cattle) one animal Rural Development
Water buffalo one animal Department of Agriculture and
Rural Development
Shee one animal Department of Agriculture and
P Rural Development
Goat one animal Department of Agriculture and
Rural Development
. Department of Agriculture and
Camel one animal
Rural Development
. Department of Agriculture and
Horse one animal
Rural Development
Mule, donkey one animal Department of Agriculture and
Rural Development
Pi one animal Department of Agriculture and
& Rural Development
Poultr one animal Department of Agriculture and
Y Rural Development
Others one animal Department of Agriculture and
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Rural Development
Amount of waste generated by animal husbandry Department of Agriculture and
Rural Development
. kg/one Department of Agriculture and
Dairy cattle animal/day Rural Development
. kg/one Department of Agriculture and
Other types of cattle (not dairy cattle) animal/day Rural Development
Water buffalo lfg/one Department of Agriculture and
animal/day Rural Development
Shee kg/one Department of Agriculture and
p animal/day Rural Development
Goat kg/one Department of Agriculture and
animal/day Rural Development
Camel kg/one Department of Agriculture and
animal/day Rural Development
Hor kg/one Department of Agriculture and
orse animal/day Rural Development
kg/one Department of Agriculture and
Mule, donkey animal/day Rural Development
Pi kg/one Department of Agriculture and
& animal/day Rural Development
Poultr kg/one Department of Agriculture and
Y animal/day Rural Development
Others kg/one Department of Agriculture and
animal/day Rural Development
Contributions of animal husbandry waste management Department of Agriculture and
methods Rural Development
S . Department of Agriculture and
0,
Daily dispersion & Rural Development
Aerobic treatment o, Department of Agriculture and
Rural Development
Anacrobic digestion o, Department of Agriculture and
Rural Development
Anacrobic digester tanks o, Department of Agriculture and
Rural Development
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Department of Agriculture and

0,
Grassland % Rural Development

Department of Agriculture and

Rice growing area Rural Development

Department of Agriculture and

Irrigation and drainage ha Rural Development
Rainwater irrigation ha Department of Agriculture and
Rural Development
Deep water area ha Department of Agriculture and
Rural Development
Others ha Department of Agriculture and

Rural Development

Department of Agriculture and

Cultivation area Rural Development

Department of Agriculture and

Rice ha Rural Development
Department of Agriculture and

Vegetable ha Rural Development
Susarcanc ha Department of Agriculture and

g Rural Development
Department of Agriculture and

Other cash crops ha Rural Development
. Department of Agriculture and

N-fixing crops ha Rural Development
New grassland ha Department of Agriculture and

Rural Development

Department of Agriculture and

Cultivation yield Rural Development

Department of Agriculture and

Rice kg d.m./ha Rural Development

E Department of Agriculture and
Vegetable 5 kg d.m./ha Rural Development

E Department of Agriculture and
Sugarcane | kg d.m./ha Rural Development
Ot cash orops ke d.m./ha Department of Agriculture and

Rural Development
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Department of Agriculture and

N-fixing crops kg d.m./ha Rural Development
Department of Agriculture and

New grassland kg d.m./ha Rural Development
Amount of N disposal in agricultural land

Synthetic fertilizer kgN

NPK (16:16:8) ton

NPK (30:15:10) ton

Organic fertilizer kgN

Cultivation waste kgN

N mineralization generated by land use change activities kgN

TOURISM - COMMUNITY AWARENESS

L IMPROVEMENT
10.1 Tourism
10.2 Community awareness improvement
11 SOCIOECONOMY
11.1 Economy Gross domestic product (GDP) trillion dongs
Gross domestic product per capita (GDP/person) dongs/person
Average GDP growth rate %/year
GDP contribution by economic sectors
Industry - Construction %

Trade - Service

%
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Agriculture %

Number of households hgllfsﬁi)nljs Statiﬁ?ﬁt%figieé%;{so Chi
Natural population growth rate Yo/year Statisl{/i[?ﬂl%fi?;eHiIIg{SO o
Mechanical population growth rate Yol year Statisl;[/i[(iﬂl(()jfi?;eHhIlI;{SO o
Average household size person/househol Statisti(.:al Ofﬁce in Ho Chi

d Minh City, HIDS
Population density person/km? Statiﬁ?ﬁi%fi?;eHiIIl ;ISO Chi
12 LEGAL DOCUMENTS

Updating legal documents to include regulations,
programs and projects related to adaptation to climate
change in Ho Chi Minh City

Socioeconomy HIDS
Ener Department of Industry and
gy Trade, EVN HCMC
Transport Department ;i Z{?Ir;sport, UCCI,
Industry Departmenfr (r);ch:dUStry and
Construction Department of Construction
Department of Transport,
Water supply P SAWACO p
Drainage Department of Transport, SCFC,
UDC

Waste management

Department of Natural
Resources and Environment

Healthcare

Department of Health
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Agriculture

Department of Agriculture and
Rural Development

Culture and tourism

Department of Culture, Sports
and Tourism

13

HYDROMETEOROLOGY AND CLIMATE
CHANGE

13.1

Meteorology/climate data

Average temperature, maximum and minimum monthly
temperatures, average monthly rainfall, highest monthly
rainfall, number of rainy days, number of continuous rainy
days, number of rainfall events with rainfall higher than
100mm

Celsius degree,
mm, number of

days, number of
rainfall events

Hydrometeorological
Observatory of Southern Region
(2 + 14 +1 station), Ho Chi
Minh City Sewerage Drainage
Limited Company (11), National
Steering Committee for Flood
and Storm Prevention (6),
Operating Centre for City Flood
Control Programme (under
investment), Ho Chi Minh City
Sub-Directorate of Water
Resource and Flood Control
(under investment)

13.2

Hydrology data

Average monthly water level; highest and lowest
monthly water levels

Hydrometeorological
Observatory of Southern Region
(2 +20), Department of Natural
Resources and Environment
(26), Ho Chi Minh City
Irrigation Service Exploitation
Management Company (17), Ho
Chi Minh City Centre for
Environmental Monitoring and
Analysis, SAWACO (2),
National Steering Committee for
Flood and Storm Prevention (2),
Operating Centre for City Flood
Control Programme (under
investment), Ho Chi Minh City
Sub-Directorate of Water
Resource and Flood Control
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13.3

Climate change data

(under investment)

Quality of surface water, urban canal water, groundwater,
water for aquaculture

Department of Natural
Resources and Environment (26
+ 15 +3), Ho Chi Minh City
Sub-Directorate for Seafood
Resource Quality Management
and Protection (26), National
Agency for Water Resource
Planning and Investigation (2),
Vietnam National Institute for

Air quality

Oceanography (1)
Ho Chi Minh City Centre for

Environmental Monitoring and

Analysis (15)
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1)Binh Duong# (704)

Song Than Logistics Center Quang Minh Warehouse

JCM Model Project
Eco-driving by Utilizing Digital Tachograph System

Project Owner: (Japan) NIPPON EXPRESS, (Host Country) NIPPON EXPRESS (VIETNAM)

Host Country: Vietham

In this project, 124 trucks in use by NIPPON EXPRESS
(VIETNAM) are fitted with an eco-drive improving system
using digital tachographs, so that the quantity of fuel
consumption, running distance and relevant data on
driving behavior of drivers are continuously analyzed
with cloud network in Binh Duong and Hanoi city,
Vietnam.

The drivers are given advice in order to improve their
driving behavior based on the analyzed data, and
feedback linked to the training outcome is provided for
further improving the driving behavior.

This project contributes to realizing improvement of
transportation quality as well as fuel efficiency, which is
directly linked with reduction in CO, emissi

1) Binh Duong Province

2) Hanoi City

(70 trucks) (54 trucks)
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Song Than Logistics Center Quang Minh Warehouse
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Introduction

RCKK

We add vaiue for » bright future,
PACIFIC CONSULTANTS CO.,LTD.

1. Short-Term Expert Team is contracted by JICA to
implement part of “Project to Support the Planning

/ and Implementation of NAMAs in a MRV Manner”
. . 2. Duration of contract is approximately two years
Project to Support the Planning and from September 2015
Implementation of NAMAs in a MRV Manner 3. Short-Term Expert Team is composed of three
Draft Work Plan consulting companies: Pacific Consultants (PCKK),
JICA Short-Term Expert Team Oriental Consultants Global (OCG) and Suuri-
November 2015 Keikaku (SUR)

4. Short-Term Expert Team will collaborate with
Long-Term Experts of Project

Sur -2y s
BEH® —

Scope of Work 1 Scope of Work 2
1. CondEJct act|V|t|es' t? attain Output 2 of F.’ro':)ject Capacity Cifios ARV tham
2. Contribute to attaining Output 1 by providing en!gﬂt(:;ment v Seminar/Training
on i A -
feedback TSt v Guidelines/Publicity Material
Project Outline \ NAMA/ MRV
Project Purpose: Capacity of the Government g ::CIM? Municipalities
of Vietnam concerning the planning and as model city v Seminar/Training
implementation of NAMAs is enhanced. v/ Guidelines/Publicity Material
Output 1: Capacity of MONRE to facilitate
the process of development and Feedback HC_MC
implementation of NAMAs is enhanced. v GHG |nyeqtow
Output 2: Capacity of the line ministries and v MRV p||0t|!"9
other stakeholders to plan and implement v Seminar/Training _
\ NAMASs is enhanced. v’ Manual/Guidelines/Publicity Material
Implementation Structure Short-Term Expert Team
Name Role/Expertise Company
Project to Support the Planning and Implementation of Team Leader/
NAMAs in a MRV Manner Hirofumi Ishizaka MRV PCKK
JICA Experts Fumihiko Kuwahara ERS T | SUR
Long-Term Experts
Short-Term Expert Team Wataru Morimoto LT OCG
JV of three consulting companies — P
- Pacific Consultants Hcmc Yoshihiro Mizuno EIB;:SFE“;'SS“" Quantification 150y,
- Oriental Consultants Global (DONRE-CCB) GHG ?E):nission Quantification 2
- Suuri-Keikaku 'Yasuki Shirakawa PCKK
(Transport)
. .GHG Emission Quantification 3
Te Yosh
[Local Consultant etsuya Yoshida (Waste) _— oce
Taiki Kuishi \évgg':;i:‘;‘t’o?rga”'za“°”’ PCKK

Capyrght ©2015 PACIFIC CONSULTANTS COLLTD. Al rghts resensa 5 Capyrgh ©2015 PACIFIC CONSULTANTS CO.LTD. Al rghis resenvea 6




Objectives

Work Flow

1. To assist the establishment and enhancement of
the capacity of the cities in Vietnam to
continuously quantify GHG emissions and
reductions, taking HCMC as a model city.

. To develop and recommend an MRV style
applicable at the city level in Vietnam.

. To promote the planning, implementation and
management of NAMAs in Vietnam through the
development and dissemination of materials to
assist the capacity enhancement of the cities in
Vietnam.
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Main Activities

Outputs

1. Preparation of GHG inventory with HCMC officials
2. Piloting MRV of NAMAs with HCMC officials

3. Manual and guidelines development

4. Seminars and trainings

Iltem Target Number*
a) Regular Seminar | HCMC officials 6
b) Municipality Officials of other municipalities 2 per
Seminar municipality
c) Dissemination Officials outside municipalities 2at4
Seminar locations
d) Training in Japan | Officials engaged in GHG inventory, | 2
NAMA, MRV and low-carbon
development

* Number of times in two year period

1. GHG Inventory of HCMC

2. Publicity Material on GHG Inventory of HCMC
3. NAMA/MRV Manual for HCMC
4. NAMA/MRV Guidelines for Cities of Vietham
. Seminar and Training Materials

. Work Plan, Progress Reports and Completion
Report

Dispatch Plan

Current task (1)

s o o0
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1 1 I anm 1 1 N 1
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1. Selection of local consultant

2. Discussion with CCB about

> Precise definition and responsible department /office of
each of the ten sectors in CCAP of HCMC
Implementation structure of the project and responsible
persons within HCMC for each of the ten sectors in
CCAP

Work breakdown structure of the project

>




Current task (2) Identify precise definition and responsible

___department /office of each of the ten sectors

pricen Emission sorces o be conidered
Sector epartent | et ety faciycbinct Precie defniion s
HoMo. Fuel e | wner, | Land use! Others
Land use . .
Enerey M
[Traneport S e b
lIndustry B
Water i i
Waste A
Construation B
Public health b
|Agriculture A
[Tourism e e

Copyrght ©2014 PACIFIC CONSULTANTS CO.LTD. Al rght resenved 13,
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low_carbon@ss. pacific.co.jp

We add value for a bright future.

PACIFIC CONSULTANTS CO.,LTD.

www.pacific.co.ip
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Global Environment Centre Foundation
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Global Environment Centre Foundation

Team 0SAKA - Ho Chi Minh Project for Hinady, | EE: | Enwieh
Developing Low Carbon City, @ X &

o GEC

HOME  AboutUs  OrganizationdGoals ~ Event  AboutJCM  Other Activities  Link
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http:/gec.jp/citycoop/osaka-hcm-lcc/index. html

Global Environment Centre Foundation (GEC)
International Cooperation Division

d\ (Contact person: Mr. Masaaki Tabo, tabo@gec.jp),
Tel : +81-6-6915-4126
Fax: +81-6-6915-0181

Email: HCMC-lc@gec.jp
GEC Web: http://gec.jp 3
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GHG emissions reduction for
Ho Chi Minh City in 2020

- Updated results -

MIZWHO S [ges AIM

Research team:

AIM TEAM
VIETNAM * Kyoto University (KU)
HCMC Climate Change Bureau (HCCB) + Ekonzal

National Institute for Environmental Studies, Japan (NIES)

f
Institute for Global Environmental Strategies (IGES) - LoCARNet
Mizuho Information and Research Institute (MHIR)

TRAN Thanh Tu (thanhtu311083@gmail.com)

ntent of this presentation 2

Introduction about the Ho Chi Minh City’s research
Methodology: Integrated approach

Results

Related activities

Challenges

LA o o o

Introduction about the research 4

»Objective: To design and support the design of Low carbon city (or
Climate Change Action Plan - CCAP) for Ho Chi Minh City (HCMC) by
2020. The GHG emissions reduction potential of each project in CCAP
is quantified using AIM’s methodology.

GHG emissions reduction follows the national target in
Decision 1393/Q-TTg (25/09/2012) “Green growth strategy in Vietnam”

“...Reduce the GHG emissions from energy-related activities
10 — 20% of BaU case”...

and

Vietnam’s INDCs submitted to UNFCCC
“... reduce the GHG emissions by 8-25% compared to BaU” ...

Introduction about the research 5

»Research scope:
¢ Base year: 2013
* Target year: 2020
* Greenhouse gases: CO,, CH,, N,O
* Model’s sector (m_sector): focus on
(1) energy-related activities

(Power generation, Industry (manufacturing and
construction), Transportation, Household, and
Commercial);

and (2) non-energy-related activities

(Agriculture and Waste)

Research procedure 6

LDataseleetion Macro data Encrey and Projct data of
+ Populati hnology data CCAP
* GDP growth « Energy efficiency « Implementation of <
« Economic development || + Technology status mitigation measures 3]
« Transport « Emission factor « Diffusion rate of T
« Others technology =
T T T E
o0

2. Model simulation ATM/EXSS ATM/Book-ke }ping

Energy related Non-energy related
GHG em GHG emissions

Energy related Non-energy related
GHG GHG
reduction

3. Contribution to CCAP

Technical report
« Socio-economic activity
+ Energy demand
+ GHG emissions
« GHG emissions reduction

Climate Change
Action Plan

)
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Data used and references 9

»>Base year 2013 STATISTICS
Data used
Population
Njuml‘).en;o:hnl.hseholds j -4 ; -8
GF"E&"H‘R“:W [l ——
Valueaddgdbwisectotsas = m & & ® 8 8958 i) Yearbook 2013 of HOMC
Finaldemand = = = S REREE R
M‘AMMIIII = AR RN EE (2014) e
FR, «ﬂt‘oﬂlﬂl{ . womom ow wom w = Statistical Yearbook 2013 of Vietnam
‘Iieaoznl 3 HEEEES® ®E(2014)
Num L
Crop plantareaand production & = = =
\mou tilizer consumy EEE

Livestock population

IEA Energy Balances of non-OECD
countries (2014)

Energy BalanceTable 2005 for Vietnam i = = Vietnam Institute of Energy (2010)
Energy consumption by energy types
(including electricity)
Input=Output Table 2007 forHEMCx & & = = Statistical Office in HCMC (2012)
Center for Environmental Technology
and Management (ETM) reports (2014)
factors i i~ @ w W i B B & o IPCC guidelines 2006 (2006)

Energy Balance Table 2011, 2012 for Vietnam

Various sources

Solid waste and wastewater generation

Data used and references 10
>Target year 2020 DEVELOPMENT PLANS
Data used References

i R National Green Growth Strategy for Vietnam (Decision
GHG emissions reduction target no. 1393/QD-TTg, 2012)
GDP growth (total, primary,

secondary, tertiary)

Population growth Master Plan for Socio-economic Development of

GDP per capita HCMC till 2020 with a vision to 2025 (Decision no.
Economic structure 2631/QD-TTg, 2013)

Power supply

Water supply

Master plan for the Development of Industry in
Industry Vietnam by 2020 with vision to 2030 (Decision no.
880/QD-TTg, 2014)
Master plan for Transportation Development for HCMC
Transport by 2020 with vision beyond 2020 (Decision no.
568/QD-TTg, 2013)
Green Energy Program for HCMC by 2015 (Decision no.
2305/QD-UBND, 2012)
Energy National Master Plan for Power Development for the
2011-2020 period with the vision to 2030 (PDP7)
(Decision no. 1208/QD-TTg, 2011)

Data used and references "
>Target year (cont’) DEVELOPMENT PLANS
Data used References
c e Plan for Harvesting Structure Change in 2014-2020
As period in HCMC (2910/BNN-TT, 2013)
Development Plan of Livestock and Animal Husbandry
Livestock and husbandry in HCMC by 2020 with vision to 2025 (Decision no.
3178/QD-UBND, 2011)
. “Solid Waste Treatnierit Piah By 2020'with vision'to
Solid waste

12030 for HCME (HEMC Reople Committee,2012) ¢

Integration between top-down an

=N

ttom-up approaches 12

ExSS Project-based
To p- calculation
down

Macro data in BaU case
Driving force
Energy service demand
Energy efficiency
CO, Emission factor

Parameters for
[ B CM case

-up

CO2 reduction

CO2 emission in
CM case

* Top-down approach: estimate socio-economic activities and energy
demand and GHG emissions from a macroscopic point of view.

* Bottom-up approach: assume the technology-related information
based on the projects in CCAP




AIM/EXSS

» Socio-economic part of ExSS »Energy and GHG part

Export by goods

' .

4 p - \

‘ ~

’ = --
Government ) Ener i ) > i
gy service .
‘ | o e | Adjusted based
’ " : driving force s < on Bottom-up
: | y Energy end-use | ! Energy efficiency
device share (CPG)
= Energy end-use K
N device energy 1
IGBReGpEREol efficiency H
Trip distance —_——— /
Todalhare Dispersed power }_
generation (DPG)

_ |Freight generation Energy efficiency

Fuel share (CPG)

« || Transmission loss
(CPG)

Own use (CPG)

per output (DPG)

Transport distance

AIM/Book-keeping 15
»Regarding non-energy related activities, we mainly apply the IPCC
guideline to estimate the GHG emissions.
* Agriculture (non-energy related)
o Harvest
o Livestock

* Waste management
o Landfill
o Composting
o Incineration

* CO, absorption

W consumption 18
®Rapid
. 2020 CAGR P o 2020 BaU CCAP
Unit 2013 2020 growth of o — RS
- driving Total 6972 100.0 12,056 100.0 10,849 1000 173 0.90
Population persons 7,939,752 9,200,000 forces By sector
No. of households households 1,277,338 1,840,000 (GDP, Agriculture 8 01 1 01 11 0-1] 147 1.00
. . q Industry (3921562 7,166 594 6569 605] 183 092
GDP per capita mil. Dongs 96 159 population, ¢ i 561 80 1221 101 1Li01 101 218 0.90
GDP bil. Dongs 764,560 1,467,160 transport  Residential 786 113 1,198 99 1,060 9.8 152 0.89
B : = demand)  Passenger transport 1256 180 1,684 140 1,438 133 134 0385
EEEEEr Tl i Freight t rt 441 63 776 64 670 62 176 0.86
mil.perkm 75,357 108,281 reight transpol g - - g -

demand P ! ’ leads to By energy type
Freight transport demand ~ mil.ton.km 57,434 101,107 the Coal 1916 275 3,501 290 3083 284] 183 0388
increasing  ©' 2,837 407 4577 380 3819 352) 161 0.83
@ Two scenarios are developed for the analysis - 135 Lo 247 21 285 26 183 115

P Y consumpti  iomass 566 81 1,028 85 141 13

5 = on of Electricity 1518 218 2,703 224 1020 9.4 182 0.99
Scenario Characteristics Energy intensity

. N . y . energy and " 9.1 8.2 7.4 090 0.90
Business as Usual (BaU) - Socio-economic assumptions in the above table o (toe/bil. Dongs)
2
Climate Change Action - Same socio-economic assumptions as BaU emission.
Plan (CCAP) - Mitigation projects are implemented to achieve the
GHG emissions reduction target




GHG emissions 19

GHG emis: d reduction 20

ns

2020 2020 BaU CCAP A Amrfl e 1
2013 BaU CCAP /2013 /BaU - By the 2020CCAP scenario, the GHG emission reduction is 19.1% of
GHG emissions kiCOeq  %ktCOeq  %ktCOeq % total emission of Business as Usual (2020BaU)
Energy-related GHG emissions 28,094 93.6 49,947 951 41,381 974 178 0.83 (including 6.2% reduction is expected from the mitigation of grid power)
Agricultural energy-related 2% 01 38 01 36 01 148 095
60
Industry 15001 500 27,811 529 23940 56.4]185 0.86 ;
( | +75%  -19.1% Solid waste management
Commercial 2,988 100 6717 128 4914 11.6 225 0.73 50 4 _lm Agricultural non-energy-related
Residential 5074 169 8047 153 6,054 143 159 0.75
= Transport
Passenger transport 3705 123 5044 96 4458 105 136 0.88 40 - "
-3 M Residential
Freight transport 1301 43 2,289 44 1978 47 176 0386 & (10,057.9 tCOZEq)
g 30 - [m Commercial 19.1%
Non-energy related GHG emissions 1,918 6.4 2,583 49 1,425 34 135 0.55 s
® Industs
Agricultural non-energy related 635 21 406 08 399 0.9 064 0.98 20 | Incustry
Solid waste management 1,283 43 2177 41 1,026 24 170 047 = Agricultural energy-related
€O, absorption -334 0.8 10 [=Grid power 6.2%
Emi n
Total GHG emissions 30,012 100.0 52,530 100.0 42,472 100.0 1.75 0.81 o Non-energy-related GHG emissions
GHG emissions per GDP (tCO,eq/bil.Dongs) 39.3 35.8 28.9 091 0.81 Energy-related GHG emissions
GHG emissions per capita (tCO.eq/person) 3.8 5.7 4.6 151 0.81 2013
21
Amount Share
Reduction by sector and effort (Unit: ktCO,eq) (ktCO2eq) (%)
™ Land-use planning (Internal effort): 333.7 e N
= Land-use planning (External effort): 0.3 1. GHG emissions in 2020BaU 52,530.0 100.0
B Energy (Internal effort): 2119.7 Y N . ps
Grid B Energy (External effort): 1564 2. Total GHG emissions reduction potential in 2020CCAP 10,057.9 19.1
power, -ansportation (Internal effort): 729.2 2a. Reduction by projects Effort Total Share
Internal External by sector by sector
::’,}%Z: * Water management (Internal effort): 19.4 Lana-use planning 333.7 0.3 333.9 0.6
nergy ™ Water management (External effort): 17.2 Energy 2,119.7 1,564.0 3,683.7 7.0
Solid waste management (Internal effort): 1150.7) .
(externalf} Solid waste management (External effort): 0 Transportation 729.2 86.7 816.0 16
= Construction (Internal effort): 53.1 Industry 669.8 0.0 669.8 13
W sty PO B Construction {External efort: 46.8 Water management 19.4 17.2 36.6 01
lealthcare (Internal effort): 0 Sector
= Healthcare (External effo Solid waste management  1,150.7 0.0 1,150.7 22
# Agriculture (Internal effort): N
Agriculture (External effort): 7. Construction 53.1 46.8 99.9 0.2
W Total GHG emissians reduction potential in 2020CCAP Tourism (Internal effort): 0 Healthcare 0.0 0.0 0.0 0.0
Tourism (External effort): 0 "
DO Grid power: 3259.3 Agrrc‘ulrure 0.0 7.9 7.9 0.0
Tourism 0.0 0.0 0.0 0.0
Total by effort 5,075.6 1,722.9 6,798.6 12.9
Share by effort (%) 9.7 3.3 12.9
2b. Reduction from grid power (internal) 3,259.3 6.2
Projects in Land-use planning 2 Projects in Energy 2
Gegor Propet ProRd Hor Ermision Coegor_Proea_proiest FHon e
ycode  category code Gl i) =g reduction ycode category code G ) =g reduction|
T Genouse B Tnterml €O, absorption 3337 I rerey 11 Energy efficiency technology apphed to buldings ternal  Commercal 5.2
plonning Build wind channels (green corridors) External  Commercial 02 12 ESCO (Energy Saving COmpany) Prajct xemal | Tl 11237
WEEA () SO "2 External  Commerciol 2335
12 £5C0 (Energy Saving COmpany) rojctfor indstres Btemol  mdustyy 8902
I3 High Eficiency Lighting Itemal  Totallk3 68,1
113 High Efficiency Lighting in public lighting Internal  public lighting 39
113 High ffcency Lightingin commercialbuldings internal  Commerciol  397.3
IF3 High Efficincy Lightingin households Iternal Residential 2870
I igh a a Conteatrs) el Totala 1761
- Iternal Commercial 477
suidings
4 internal residentil 1284
v e M o ey s126
Introduction o Photovotai Power Generation nteral ool 16 64
internal Commercial 3.9
internal  resigentl 25
Introduction of olar Water Heater Itemal  Towalll7 3150
nternal Commerciol  199.6
IntroductonafSolar Woter Heaterto households internal residentil 1154
Instaltionof Enersy Sving Glasses Btemal  Towllkg 1295
externol  Commercial 80.1
Installation of Energy Saving Glasses to households External  Residential 49.4
Regional Energy Supply System External Industry 3013
) btemal Commercal 14
Introduction of Wind Power Generation Btermal  Commersial 8.1
Promarion of energy-eficent applisnces Iterml Resientiol  275.2
Improvement o generaton efficency, el s asen
Recuctionoftransmisson oss




Projects in Transport 25 Projects in Industry 26

== o Coegor et Proket o
Coetor_Profe i
o o Project name e o code _categor code Rl sector reduction
ycode  category code reduction v gory. Juctic
Transportatio WV Industry V-1 Improvement of Kiln Operation Techniques/Technologies Internal Industry 669.8
n por Promotion of Eco-Driving with Digital Tachographs Intemal  Transport 203 TOTAL (IV) 669.8
1I-12 Development of Bus Rapid Transit (BRT) Extemal  Transport 69.7
130 ivouction o Fectic Motrksand biyles memal Tongpon 522
ToraL
. 57 < id 5
Projects in Water management Projects in Solid waste management o
T S Bon . Eion T T S Bon . Eion
voote_cteaoy_cade refucton voote_cteaoy_cade i
ater able Water Intake Faclty (regulation pond) intemal a VI Solid waste Reduction of waste generation Internal 178.1
V-6 Introduction of Rainfall Water Storage Facility Intemal  Commercial ~ 0.0164 anagemes lange of management options fernal management
e
Countermeasures for water storage and flood femal ommercil ‘ogas-based Power Generatior fernal management
Improvement of Leakage from Clean Water Pipe Network Extemal  Commercial 17.2 lctricity Generation from Sal ste Incineratior fernal management
nemol Commercsl 48 w
ToTAL W) s intemal mmercil 66 CH, recovery from landfill and transferred to biogas Internal management 665.6
roraL

Projects in Construction Projects in Agriculture

Categor Project _ Project — Effort Secor | Fmson Categor Project _ Project — Effort Secor | Fmson
yeode category code reduction yeode category code reduction
VIl Construction VI Introduction of Incentive to Environmentally Sound Buildings Internal _ Commercial o1 Agricultural
VIS Introduction of Energy Efficient Constructing Machine Internal  Industry aa1 X Agriculture Prevention of Mudslides by Planting Trees Exernal nonenergy 003
Introduction of Energy Effcient Building Materials External  Residential 468 related
ToTAL (Vi) 999 Agricubural
External  non-energy 04
related
Agricukural
External  non-energy 63
related
Agricultural
Reduction of Agricultural Chemicals and Fertilizers Usage External  non-energy o8
related
Agricultural
External  non-energy 04
related
ToTAL (b X}




Recent activities
Finalize the GHG emission reduction target and potential of CCAP’s
projects

Distribute latest technical report and brochure of Low Carbon HCMC to
HCCB

T
Thank you very much for your kind attention!

LW CARBON SCEKAWIGS FOR CITIES IN VIETHAM, O welotbons Smlicsion patsidl of

A CASEOF HO CHT MINIF EITY

CO o ® & e o AM K

Poster at 21st AIM International workshop Brochure of HCMC'’s CCAP
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- Panasonic Viet Nam (Hanoi, 2006 & 2012)

- Sumidenso Viet Nam Factory (Hai Duong, 2007)

- SP-PSA Intl’ Sea Port (Thi Vai, BR-VT, 2008)

- Canon Factory No.3 (Hung Yen, 2009)

- Nidec Tosok, Nidec Copal Factory (Hi-Teck Park, HCMC, 2010)
- Sapporo Brewery Viet Nam (Long An, 2011)

- Consulate General of Japan in Hochiminh City (2011)
- Honda Factory No.3 (Ha Nam, 2012)

- Lixil Global Viet Nam Factory (2013)

- AEON Mall Canary (2014)

- Dong IL Spining Factory (Dong Nai, 2015)
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Hitachi Zosen Corporation

JCM Project Planning Study
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Safety

Reliability
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= Waste flow
e Air flow
e Flue gas flow

o wm Ash flow Forced draft fan ~ Air preheater
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Steam
Turbine &
generator

- Cooling water
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Activated Carbon
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Tay Bac Waste Treatment Complex
A\ Da Phuoc Integrated Waste
Management Facility (IWMF)
A Closed landfills (Dong Thanh Landfill,
Go Cat Landfill)
Transfer stations transporting the waste
to Tay Bac Waste Treatment Complex

@ Transfer stations transporting the waste
to Da Phuoc IWMF

® Demolished Transfer stations or not
collected information
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Diéu chinh quy hoach Khu Tay Bic theo

Thong bao 627/TB-VP ngay 26/8/2013: quy

mé 533 ha (336ha + 197ha)

Ranh 687 ha.
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A. Title of the methodology

| THiIck

ZEI A~ Ol IS D EA

B. Terms and definitions

Terms Definitions

PS5 R A BN T D B2 ESME AT,
B, ZERIBFE O LT T 5 Z L & L, BFEIZ X DHIEILEE
fili L7220,

A R Zeii a7 L Y D IER IS E A FR T,
ZERONEDPMET LA WEIPAN T2 > 7' L —OBE 4 £ 1k
SHELT 0T LA LT EIRHIEAEE Th H Z &,

SHEHHE RREAE I3 L, RS OB AA T E 1 HEZRE T S
Zé&,

C. Summary of the methodology

Items Summary

GHG emission reduction | ZE5H=2AMEIZHIERESR 28 A L, BIMEHAELZHIE L. GHG

measures

ZHIET %,

Calculation of reference | *F5a% 4 CTIht L 7= FHailE DR NS 1 4720 DY 7 7

emissions Vo ABEBIMEREZRET D,
1S 0V 77 Lo AE DM HEIC, FEEMBRICE=H
U > 7 STk GeakAn OB R & B D CO2 JEHfREA e U
T 77 L AHEEZRET D,
Calculation of project | X5 CHEEMEOBENEHELET=FV 7L, &
emissions DOCOMEHUER AR U CFu Y=y MEHEZEET S,
Monitoring parameters ® FIEFNuE OXI G O I H &

® SR DX REA OB ]

D. Eligibility criteria
This methodology is applicable to projects that satisfy all of the following criteria.

Criterion 1

R U, iR ORI B daRT LA LL EoFERIEZFm L, &
ﬁﬁ%;%lﬁﬁ 1 [EIPL E O BEEE TR 5,
HATeHU OB 134 A ONFEHKIROZEN 10°CA O HIgIZ B W\ CTid, (EED
1AL EOHIM & L, FHKIRDOZED 10°CLL Eo I BT, 47 (11
A~2H) © 1M EOHFCHlT 5, 1

B AL, BAOEAHE LTIV,

ERIRAE R O E R 1T — mcb\ﬁimf%ﬁﬁbﬁw:&

AR E L CW e WEREH O T — X R B IEART — 2 2 Eh
100 YL BINEET B Z &,

7B, REEHILENRFE —-THLHZEFCONTIE, 1HEF 7 LvE LTE
ELHELTS LV,

Criterion 2

HEMZIT, FRN ISR LR ERENS 3 CE B2 DR ERED
BHEETOIRN &,

Criterion 3

FEFERMBZOE=F ) L 7IZBV UL, B TOXNRRIMOEIMNH & & B

I ClimatView

12T, FHEF A P ERLITWEHIRA > FOETORE 2 EMOT —F 0 BHET 5,




Ref 2 HlE R IC CTE=X ) /T H T L,

F S CEI RS TEARZ T 25613, AT LHlEESRO 10
=1 BTk LTEDEG b O LT, Eiltih TORHR R L B &G T
FHIFERZHGT 5, b L. 200D A—Z —TOFHARERIZTRRED H 2 55
1T b TEHEL TWZER E R R T, BIRFHOFHIT — & 2 RFHICHE
ET5Z &,

E. Emission Sources and GHG types

Reference emissions
Emission sources GHG types
i T NI E 5.4 S X SWAR FE S ¢ CO2
Project emissions
Emission sources GHG types
i R OGRS E 5.4 S2Y- WA EE ¢ CO:

F. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

U7y Ly AR L, HIEEES 2 A SIS ik iE 2 B L - E A I E S h
% GHG #HHETH 2,

AR 2 BB S B2 VR T CL RIS S E OB AFEHELS, 1 HEBU Lo T, 1
RFEILC 1 [RICA BB TERAIL, ANREART — & % 100 UL RINET 5,

ZETIEN R B H 5 TH ik, IREEFELENR —CTHIHEA. 1 BE2 e L ORE
LHIELTH L,

HEBENEOEART—2D5H, MEEINEDOKRIWVEDONE B 10%DEAT — & 1 34%
SFRICHIBR T A2 & T, V77 LAy U 4% BaU v U A4 K 0 RSFIICER ET 5,
HEEBEDO/NSWTAL 90% DT — % ONYLHEENEZRE L, ZOFHEE 1 R
TVIWCHE LI ETY 77 LU AHEENE (FAiEET 2 HEOBEAEM &7 5,

ZEREIC VW T 1 Ba e LTHIE LSS, RO GETHEELL 1 5H72Y
DY 77 L AHEENRE, LTOLIITHERENTES L, HRZEROY 77 L X
HEBE N EZRET D,
SHRZEHREDO Y 7 7 Vo AHBEENE=F T 1 D) 77 LU RAEEE &
X R RZER D ERK IR FRESIFR + H o T A D R e

ULEDTHETRE LY 77 L AHBB RIS, FEIMBRIZE=F ) 7 SN 5%
Bz LT, V77 L APHE LT3,

F.2. Calculation of reference emissions



V77 I//Xﬁlfﬂjg IROAL YV EET D,

RE ELRE,ac ac,y * CEFelectrlczty (])

ELRE,ac = ELaverage,i * Fi / 1* RCac /RCz (2)

ELaverage,i = 290%(EL1 n) / (nl * 0 9) (3)
RE, VEICBT DY 77 L APRHE kWh/y
ELREgac Xj‘% nﬂ@lﬁdﬂ‘ﬁf"ﬂéf_m DY 7y I//X{ﬁ% kWh/h

E L

Tacy VEEIZB T % 2T O BB R H] hly
CEFelectricity %Ejj @COﬂjFHﬂ?fﬁﬁ tCO2/kWh

ERZ7 U v FhboEIMRITAERIZER N
DFRDIIRVREY CDMODNATH 5 kF A
RR&HESEE (MONRE) OAFRMEZEM S

D,

ELaveragei o TNVEFITTCOFEFIHE COHEEIIED | kWh/FZHIBHE
Y fiE

F; HHHAE O TR S 72 0 OFEASL

RCyc R RZET D ERG I BRE S DTN kW

RC; TV E RS R RE S kW

2900o(ELin) 2 TOVEEFRITC O FRTHEIE THE O T-EE | kWh
BEOFIMERD 9 H/AZWNEH O FAL90% D
KaFn

n; W2 T VLR D SRR E O IR

G. Calculation of project emissions

a7 MEMEZ, FEFMZRONGREOENHEHEZRE L, TR &L E
DOCOPEHFRE N B HE SN D,

2T ORISR CFEFTME DE jﬂ;*;ﬁﬁi%f{‘ 2V TTHZ L,

A Hl R CEFHC CENELZ T 25581L, BAT HHIEKEGE O 10BIZ1EISR L

TEIEFZ O LT, Bt TORH #%kfﬁj} O RERET S, L, 2
DDA =L —TOFHFERICTRBEN H A5, B OTBEL Tz LR U T, &
PRt OFHAT — & ZRSFRICHIET 5 2 &,
PEy =%; ( ELpsiy ) * CEFeicctricity

(4)

PE, yEZBITFL e MEHE tCOzely
2i ELpyiy VHIZ Téﬁgﬁ CHRIOE A EORFEHIEME | kWhly

’T%ﬂﬂ' ST AEDKRF)
éé?;m?r aajj%%;ﬂ‘/a”j— H3E1E. BAT D HlER

ZD10EIZ1EL ijL“C’ﬂE’jjip‘l*%ij% LC., &Eiiat
TORHARER BN EH TOFHIEREBET 5, b
L, 29D A—H— T@WE'F% BN B DAL
BOHTEEL CWZRARR & LRI ST, E@M;m;ﬂ‘@
AT — & ZRSFRICHRIET D 2 &,
CEFe]ectricity %7‘7 ODCOQﬂIEHj'f;?‘\ii tCO2/kWh
HZ 7V v RhbOENEHGITARZE SO O
TRINZVBRE Y CDMODNATH %X b LA RKIREGER
554 (MONRE) OAFEEZERHT 5,




H. Calculation of emissions reductions

PEHHIRIE, V77 LU AR L e = 7 MEHENDEES N D,

ER, =(RE, - PE;) (5)
ERy VHFIZEB T D PEH HI A tCOzely
REy VHEIIBITDY 77 L A& tCOzely
PEy yEIIBT 7Y r FMEHE tCOzely

I. Data and parameters fixed ex ante

The source of each data and parameter fixed ex ante is listed as below.

Parameter Description of data Source
RCqc KR D ERE I BRE T OHRFN 71 2 v T BN T8
RC; YU T NERIO ERS R W2\ T E O T
Fi SERTHE O TS 72 0 DR HERTZ W R
EL;, Yo TV ZEGRT OFRTHE TH B A | AT TR R
7o B IVHE B DA AR
n Yo TV ZEGR IO FHTNE D FAIEA | FRTZ W R
e
CEFeiectricity D CO PEHIFREL EZ 7 U v RinDOEIILS
ITAFZEEN O ORI
WEEY CDM @ DNA Th %
AN F ARG B
(MONRE) OAFEZEEH
32,
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J. Title of the methodology

| THIcEBT 5 a2 7 Ly F—~O g 0B A

K. Terms and definitions

Terms Definitions
eSS H A R 2 BT DR B2 RAERR A D3 7 Ly —E e,
A 2 JEME 22 AR =2 7 Ly — O B RIS E A R T,
SHEHIHE RREAH XS L, Hl RS OB AT LA F O B 2 HE T 5
Zé&,
® XRERAKDE A &
® EpNEfEZERE (ZERTE)

L. Summary of the methodology

Items Summary
GHG emission reduction | =17 L o —|CHITEERR 2B AL, BHEHEZHIE L.
measures GHGZHIB T %,
Calculation of reference | x5k CIhi L 7= FAHIE OFRERN O, 1 470 D) 7 7
emissions Vo ABEBIMEREZRET D,

LA D720 DU 7 7 L AR, SFEEmRICE=H
U > 7 ST G3di OB@IRH L o COz PEtifrkia 3 U
TV 77 Vo APHEZRET S,

Calculation  of  project | X5l CHERMBROBENFEMELE=2V 7L, &
emissions DCOHEHRE AR L Ty =7 MEHEZRIET 5,
Monitoring parameters ®  =EIETINE D G O I

®  FETEN R DRI GEAH ORR B RFH]

& Ik DERIE

M. Eligibility criteria
This methodology is applicable to projects that satisfy all of the following criteria.

Criterion 1 | FGEfmicxt L, dllEE S O HIEIBALART 1 R LL E o FailE 2 55 L, K
DIBIZDWT 1 RENC 1 [FIPL EOBHEECEHAIT 5, BRIEBE@ L Tz
WA DT — X R BRI IIERT — X B Z L4 100 PLEIEEST 5 Z &,
® IR DB S H &

® {ilfHxigia 7Ly —TCOAKEMFERE

ZERIE A G L, AR R A~ LT,

Criterion 2 | F¥FEfut% L, FaidlERHIEH S N EHE S5 £0.1MPa i 2 Tl
B 7e\, HEEM%G, ZORMEE XD EXKENEAE LG AIR. £ O
2 B SRATH 2 L,

Criterion 3 | FEFEMHEDOE=H I 7IZBNTL, HERMEOENENELZE BRI
TE=FY I TELT L,

N. Emission Sources and GHG types

Reference emissions
Emission sources | GHG types




il SR O R i T OB

| CO2

Project emissions

Emission sources

GHG types

SRR ST O3 Rk TOEIHE

CO2

O. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

V77 b APeHE & id S 2 B PIS Rak e 2 AE Lk 7oA
% GHG HFHET® 5.

WZHEE &1

A 25 2 B8 S H 72 U RIL T CL )RR & OB IR L ARz A R A, 1R
1L EDBEECTER L, AN7REAT — 4 % 100 LA EINET 5,

LLEDOHIF T, 1 KF#IC

WELIERT — 2N EE LB RESH -V OWEEIIED O b,

WH DG AL 10%D

AT — Z 3 RSFIICHIBRT 2 Z & T, U7

BaU 7 U A4 & 0 fReFAYL
BO/NEW L 90% DT — 2 OFVEHEE N B2 HE L,

{ﬁ%’ﬁ

\—EJXLE‘?—%)O

HEE I EDO KX
F LAV FT ) G E

ZDOVEE R 1 B

CHRE L E TR EZRCTY 77 Vo AHEEN R (FATHET 2 FEOEA

f‘[ﬁ) &5,

LEDJTETHE LY 77 L AEEEN

. BEFEERICE=

M zRk LT, V77 Lo AHHE LT 5,

2V T SNDBE)

F.2. Calculation of reference emissions

U7 7 L APFHEIIRORX LV EET D,

RE, = ELrgco * Teoy * CEFeteciriciny (1)
ELrgco = ELwverage.co * AF averageco *Feo /' 1 2)
ELaverageco = 290% (ELcon / AFcon) / (1o * 0.9 ) 3)
RE, VEEIZBITD Y 77 L A& kWh/y
ELRE co ﬂ%%ﬂ/j’v/*f DIEREIYS -0 » Y 7 7 | kWh/h
V/zﬁﬁﬁ
Teoy yfli +2 = /7 L B — DR R ] hly
CEF ciectriciry jmcozﬁttljfﬁ:& tCO2/kWh
EZFZ 7V v Ko OENMGITARZEZEESND
DFERN72WVERE YD CDMODNATH 5N k) A
KRGS (MONRE) OAEME AT
Do
ELaverage,co XGia 7 Ly —TOHEFHIE TORME | kWh/SZHRIBEE
Y72 DB E ) EOFEE
AF syerage co ®FEa T vy —TOEFNE THE LI | m’/SERIEE
A R
Feo HRTHE D VRS 72 D OFEAREL
200% (ELcoy / AFcon) | G2 7 L o - —CTOHERFHE TH Sz | kWh/FZRIBEE
HALEENS 70 OWBEENED O /I NG
D TFAL90%DFEFN
ELcon MGra 7Ly —TOHEFHE TH LT | kWh/SERIBEE
EOHEBEOANEAR
AF o ®Ha 7 vy —TOEFRIE T LI | mY/SEREEE
JE\ & D A WA




nC()

%

XGe= 7Ly B —TOHERFTHE DA ZEAR

P. Calculation of project emissions

vy MEHEL, FEERME O REEOB DN &L RE L, EHOCOHEHER
BaeRCTREEND,

ER 7V > FhrbOEIRITERZEZEERN L O
RINZRVE Y CDMODNATH 5 b7 L RIRE PER

4 (MONRE) OARMEATTT 2,

PEy = ELpsy * CEFelectricity €Y

PEy yEIIBT 0 Y MEHE tCOzely
ELpyjy VEIZBT SR vy —0EIFEH & kWh/y
CEFe]ectricity %7‘7 ODCOQﬂIEHj'f;?‘\ii tCO2/kWh

Q. Calculation of emissions reductions

PeEHEI L, V77 Lo AN EE e Y= 7 MEHENDRIES LD,

ERy, = (RE, - PE,) (5)
ERy VAT D PR R tCOzely
REy VEIILBITDL) 77 L AP & tCOzely
PEy yEIIBIT V0 Y MEHE tCOzely

R. Data and parameters fixed ex ante

The source of each data and parameter fixed ex ante is listed as below.

Parameter Description of data Source
Feo ERTIE O TR 2 72 D OFEARHK HHTZ M R
AF average.co Gia 7 Ly B —TOFERTNE T | FR2s R
o YR E
ELcon K7Ly —TOHEFHE T | FATWms R
5 DI BN HE & DA IIEAR
AFcon KR a 7Ly —TOFEFHET | Fri2R
53572 B EOFIEAR
Neo ®G a7 Ly —TCTOERRIED | Frl2HG R
A IMEAEL
CEFeiectricity w10 COz BEHREL EZ 7 U v RinDOEIIGS
XERZEESN D OIERN 7R
WEEY CDM @ DNA Th %
AN F A RIRE RS
(MONRE) OAFEZ=EH
92,




JCM Project Design Document Form

A. Project description |

A.1. Title of the JCM project
Introduction of control device to air conditioners and compressors in Nidec group
factories.

A.2. General description of project and applied technologies and/or measures
Introduction of control device “Be-One” to the outdoor unit of air conditioner and control
device for managing the number of compressors to be operated, in three factories of the
Nidec Group in Ho Chi Minh City. The control device in the air conditioner constantly
monitors the operation status of the compressor in the outdoor unit of the air
conditioner by maintaining a suitable temperature and prevents super cooling. This
reduces power consumption. In the case of compressors, the number of operating
compressors is automatically controlled according to the load, such that only required
number of compressors are operated and this will effectively reduce the power
consumption during the off load period. Reduction in power consumption due to above
method contributes in reduction of COz in the factories.

In this project, the number of control devices to be introduced in the respective 3
factories is as follows.

Factory Alr cond1tloper control Compressor control device
device

[Location 1] Introduced 90 units of Introduced 1 control
Nidec SERVO VIETNAM | control devices. device to every 7
CORPORATION COMpPressors.
[Location 2] Introduced 109 units of No implementation.
NIDEC TOSOK control devices.
(VIETNAM) CO.,LTD.
[Location 3] Introduced 69 units of Introduced 1 control
Nidec Vietnam control devices. device to every 4
Corporation COMpPressors.

The expected annual CO2 reduction due to this project in the three factories is about
2,038 tons.

A.3. Location of project, including coordinates

Country The Socialist Republic of Viet Nam

iiig:mn/ State/Province N/A

S;;zzleown/Commumty Ho Chi Minh City

Latitude, longitude [Location 1] Nidec SERVO Vietnam Corporation

N10°51'20" and E106°47'49"
Lot no. I 1.3-N1, Saigon High-tech Park, District 9, Ho
Chi Minh City, Vietnam

[Location 2] Nidec TOSOK (VIETNAM) CO.,LTD.
N10°45'42" and E106°44'36"
Road 16, Tan Thuan Export Processing Zone, Tan
Thuan Dong Ward, District 7, Ho Chi Minh City,
Vietnam

[Location 3] Nidec Vietnam Corporation

N10°51'18" and E106°47'40"
Lot No I1-N2 Saigon High-tech Park, District 9, Ho
Chi Minh City, Vietnam




A.4. Name of project participants

The Socialist Republic of Viet Nam

Nidec SERVO Vietnam Corporation
Nidec TOSOK (VIETNAM) CO.,LTD.
Nidec Vietnam Corporation

Japan

A.5. Duration

Starting date of project operation

01/09/2016 (Tentative)

Expected
project

operational lifetime of

7 years

A.6. Contribution from developed countries

This project is expected to receive subsidy from the Ministry of Environment in Japan
under the JCM collaborative financing program.

The control devices to be introduced in this project are manufactured by Japanese
companies.

B. Application of an approved methodology(ies) |

B.1. Selection of methodology (ies)

Selected approved methodology No.

Undecided

Version number

Undecided

B.2. Explanation of how the project meets eligibility criteria of the approved methodology

[ Control of air conditioner]

Eligibility | Descriptions specified in the Project information
criteria methodology

Criterion | Power consumed by target | Factories from Location 1 to Location 3

1 equipment is measured more | are located in Ho Chi Minh City where
than once per hour for more | the average annual temperature
than a week before the control | difference is less than 10°C.
device is operational.
Regarding the period of | [Location 1] Nidec SERVO
preliminary measurement, in | 393 valid data samples of power
the region where the average | consumption were collected from one
temperature difference every | sample unit for 27days from June 11th,
month is less than 10°C, any | 2015 to June 27th, 2015 with the
period more than a week can | frequency of one reading per hour.
be considered for | [Location 2] Nidec TOSOK
measurement. However, in the | 344 valid data samples of power
region where the average | consumption were collected from 2
temperature difference is more | sample units for 23 days from June 10th,
than 10°C, more than a week | 2015 to July 2nd, 2015 with the frequency
period during winter season | of one reading per hour.
(November to February) is | [Location 3] Nidec Vietnam
considered for measurement to | 315 valid data samples of power
calculate the power | consumption were collected from 2
consumption. The temperature | sample units for 14 days from September
measured during the | 17th, 2015 to September 30th, 2015 with
preliminary measurement is | the frequency of one reading per hour.
considered to be constant and
no change is made in the
temperature setting.

Criterion | After the project | After the project implementation, any




2 implementation, no change is | change in predetermined temperature is
made in the temperature | recorded and it is made sure that the
setting if it exceeds = 3 C | difference of temperature does not exceed
from the temperature adopted | =3C.
during the preliminary
measurement.

Criterion | After the project | After the project implementation, current

3 implementation, the power | flow in all the outdoor units of air
consumed by the target | conditioner is measured by the control
equipment and their operating | devices.
time period can be monitored | An ammeter for every 10 units shall be
by the control device. installed.

To measure the amount of
electricity by ammeter, the
measurement results from
electricity meter installed in
one out of ten control devices is
verified with the measurement
result of ammeter. In case
there is a deviation in the
measurement results from the
two meters, the measurement
data from the ammeter is
corrected by the ratio of the
highest deviation ratio for a
conservative result.

[ Control of number of compressors to be operated]

Eligibility | Descriptions specified in the Project information

criteria methodology

Criterion | During the preliminary [Location 1] Nidec SERVO

1 measurement conducted for a | 336 valid data samples of power
period of at least one week, consumption and volume of compressed
following parameters should air were collected from 7 units of target
be measured at least once per | equipment for 7 days from June 14th
hour prior to the operation of | 2015 to June 20th, 2015 with the
control device. More than 100 | frequency of 2 readings per hour.
valid data sample should be [Location 2] Nidec TOSOK
collected excluding those when | Control of compressor is not conducted.
the equipment is not in [Location 3] Nidec Vietnam
operation. 203 wvalid data samples of power
® Power consumed by target | consumption and volume of compressed

equipment. air were collected from 4 units of target
® Volume of compressed air | equipment for 7 days from July 13th, 2015
generated by the compressor. | to July 19th, 2015 with the frequency of 2
The measurement of air | readings per hour.
pressure can be converted in to
the volume of compressed air
generated.
Criterion | The deviation in average air | After project implementation, pressure is
2 pressure measured before and | monitored by pressure gauge and it is

after the project
implementation should not
exceed £ 0.1MPa. After the

project implementation, if the

air pressure exceeds this range

ensured that the pressure does not
exceed 0.1MPa.




at any time period, the time
period should be excluded from
the operating time that is
taken into account.

Criterion | After the project | The power consumption is monitored by
3 implementation, power | electricity meter in the control device
consumption by the target | after the project implementation.
equipment can be monitored by
electricity meter.

C. Calculation of emission reductions |

C.1. All emission sources and their associated greenhouse gases relevant to the JCM project
Reference emissions
Emission sources GHG type
Power consumed by outdoor unit of air conditioner before the | CO2
introduction of control device.
Power consumed by compressor before the introduction of control | COz
device.
Project emissions
Emission sources GHG type
Power consumed by outdoor unit of air conditioner after the | CO2
introduction of control device.
Power consumed by compressor after the introduction of control | COz
device.

C.2. Figure of all emission sources and monitoring points relevant to the JCM project
[ Control device for air conditioner]

Outdoor  unit of  air
conditioner ' -
National Grid Control Device Air conditioner
4@+ (Be-One) R
Electricity @ Built-in
meter Ammeter

(1 for 10 units)

1 control device is installed on each compressor of air conditioner outdoor unit. The
electricity flow is measured by the built-in ammeter in the control device.

Moreover, electricity meter is also installed at the rate of one for every 10 units of
equipment to compare the measurement results with that of the ammeter.

In case there is a deviation in the measurement results from the two meters, the
measurement data from the ammeter is corrected by the ratio of the highest deviation
ratio for a conservative result.




[ Control of number of compressors to be operated]

Control device

1

Compressor #1 <

\ 4

Contro

Compressor #2 [

\ 4

A\ 4

National Grid i

Compressor #3 <

\ 4

A 4

3 Compressed

Ammeter

Compressor #n <

\ 4

A 4

Pressure gauge

\ 4

One control device is installed for a multiple units of compressors. The amount of
electricity flow to all compressors is measured by electricity meter and the volume of

compressed air is measured by using pressure gauge.

C.3. Estimated emissions reductions in each year
[ Control of air conditioner]

Year Estimai;ed Reference Esti‘me‘lted Project Estimat‘ed Emission
emissions (tCOze) Emissions (tCOz.) Reductions (tCOze)
2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 4,864.1 4,137.5 726.6
2017 14,552.7 12,378.5 2,174.2
2018 14,552.7 12,378.5 2,174.2
2019 14,552.7 12,378.5 2,174.2
2020 14,552.7 12,378.5 2,174.2
(rfgtgie) 63,074.9 53,651.5 9,423.4
[ Control of number of compressors to be operated]
Year Estimai;ed Reference Esti‘me‘lted Project Estimat‘ed Emission
emissions (tCOze) Emissions (tCOz.) Reductions (tCOze)

2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 684.6 659.9 24.7
2017 2,048.1 1,974.4 73.7
2018 2,048.1 1,974.4 73.7
2019 2,048.1 1,974.4 73.7




2020 2,048.1 1,974.4 73.7
Total

(tCOs0) 8,877.0 8,557.5 319.5

[Total]
Year Estimated Reference Estimated Project Estimated Emission
Emissions (tCOze) Emissions (tCOz) Reductions (tCOz2)

2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 5,209.2 4,464.7 744.5
2017 15,584.9 13,357.6 2,227.3
2018 15,584.9 13,357.6 2,227.3
2019 15,584.9 13,357.6 2,227.3
2020 15,584.9 13,357.6 2,227.3
Total

(tCOs.) 67,548.8 57,895.1 9,653.7

D. Environmental impact assessment

Legal requirement of environmental impact | No

assessment for the proposed project

E. Local stakeholder consultation

E.1. Solicitation of comments from local stakeholders
This is energy conservation (energy efficient) project to reduce power consumption in
factories. This leads to reduction in electricity bills and contributes to the profit in each
factory.
The 3 factories selected for this project are the stakeholders of this project and the
representatives of each factory are interviewed during June and July, 2015.
In addition, an interview is also conducted at Ho Chi Minh Climate Change Bureau
(DONRE-HCCB) on June 8th, 2015 because this project is formed under Ho Chi Minh
City-Osaka City Cooperation Project for Developing Low Carbon City.

E.2. Summary of comments received and their consideration
Stakeholders Consideration of comments

received
Nidec SERVO No action is required

Comments received

There shall be no adverse effect in the
production activities during the
project implementation. Hope to get
energy efficient results from the
project.

There shall be no adverse effect in the
production activities during the
project implementation. Hope to get
energy efficient results from the

Nidec TOSOK No action is required

project.
Nidec Vietnam | There shall be no adverse effect in the | No action is required
production activities during the

project implementation. Hope to get
energy efficient results from the




project.

DONRE-HCCB

Expecting that this
expands to other
government will suppo

project also
factories. The
rt the project.

No action is required

F. References

N/A

Reference lists to support descriptions in the PDD, if any.

Estimated emissions reductions in each year at each project location

[Location 1] Nidec SERVO Vietnam Corporation
[ Control of air conditioner]
Year Estirpa{;ed Reference Esti‘me‘lted Project Estimat.ed Emission
emissions (tCOze) Emissions (tCOze) Reductions (tCOze)
2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 1,328.1 1,159.1 169.0
2017 3,973.3 3,467.9 505.4
2018 3,973.3 3,467.9 505.4
2019 3,973.3 3,467.9 505.4
2020 3,973.3 3,467.9 505.4
(;ngi) 17,221.3 15,030.7 2,190.6
[ Control of number of compressors to be operated]
Year Estirpa?ed Reference Esti'mgted Project Estimat'ed Emission
emissions (tCOzc) Emissions (tCOz) Reductions (tCOz)
2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 339.6 332.7 6.9
2017 1,015.9 995.3 20.6
2018 1,015.9 995.3 20.6
2019 1,015.9 995.3 20.6
2020 1,015.9 995.3 20.6
(Eé’éi) 4,403.2 4,313.9 89.3
[Total]
Year Estirpa?ed Reference Esti'mgted Project Estimat'ed Emission
emissions (tCOze) Emissions (tCOz) Reductions (tCOz)




2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 1,667.6 1,491.8 175.8
2017 4,989.2 4,463.2 526.0
2018 4,989.2 4,463.2 526.0
2019 4,989.2 4,463.2 526.0
2020 4,989.2 4,463.2 526.0
(Eggit) 21,624.4 19,344.6 2,279.8
[Location 2] Nidec TOSOK (VIETNAM) CO.,LTD.
[ Control of air conditioner]
Year Estima‘;ed Reference Esti.mgted Project Estimat.ed Emission
emissions (tCOzc) Emissions (tCOz) Reductions (tCOze)
2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 2,671.9 2,241.4 430.5
2017 7,993.9 6,705.8 1,288.1
2018 7,993.9 6,705.8 1,288.1
2019 7,993.9 6,705.8 1,288.1
2020 7,993.9 6,705.8 1,288.1
(Eggii) 34,647.5 29,064.6 5,582.9

[ Control of number of compressors to be operated]

Year Estimated Reference Estimated Project Estimated Emission
emissions (tCOse) Emissions (tCOse) Reductions (tCO2e)
2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 0.0 0.0 0.0
2017 0.0 0.0 0.0
2018 0.0 0.0 0.0
2019 0.0 0.0 0.0
2020 0.0 0.0 0.0
Total 0.0 0.0 0.0
(tCO2e)
[Total]
Year Estimated Reference Estimated Project Estimated Emission
emissions (tCOse) Emissions (tCOse) Reductions (tCO2e)

2013 0.0 0.0 0.0

2014 0.0 0.0 0.0

2015 0.0 0.0 0.0




2016 2,671.9 2,241.4 430.5
2017 7,993.9 6,705.8 1,288.1
2018 7,993.9 6,705.8 1,288.1
2019 7,993.9 6,705.8 1,288.1
2020 7,993.9 6,705.8 1,288.1
(;Pé’(t)i) 34,647.5 29,064.6 5,582.9
[Location 3] Nidec Vietnam Corporation
[ Control of air conditioner]
Year Estirpa?ed Reference Esti'mgted Project Estimat.ed Emission
emissions (tCOze) Emissions (tCOz) Reductions (tCOz)
2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 524.6 404.3 120.3
2017 1,569.6 1,209.5 360.1
2018 1,569.6 1,209.5 360.1
2019 1,569.6 1,209.5 360.1
2020 1,569.6 1,209.5 360.1
(Eé’éi) 6,803.0 5,242.3 1,560.7
[ Control of number of compressors to be operated]
Year Estirpa{;ed Reference Esti.me}ted Project Estimat.ed Emission
emissions (tCOze) Emissions (tCOze) Reductions (tCOze)
2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 345.0 327.3 17.7
2017 1,032.2 979.1 53.1
2018 1,032.2 979.1 53.1
2019 1,032.2 979.1 53.1
2020 1,032.2 979.1 53.1
(;Pé’gi) 4,473.8 4,243.7 230.1
[Total]
Year Estin‘lat‘ed Reference Esti.mgted Project Estimat.ed Emission
Emissions (tCOze) Emissions (tCOze) Reductions (tCOze)
2013 0.0 0.0 0.0
2014 0.0 0.0 0.0
2015 0.0 0.0 0.0
2016 869.6 731.5 138.1




2017 2,601.8 2,188.6 413.2
2018 2,601.8 2,188.6 413.2
2019 2,601.8 2,188.6 413.2
2020 2,601.8 2,188.6 413.2
(;Pé’ézl) 11,276.8 9,485.9 1,790.9

Revision history of PDD

Version Date Contents revised
1.0 11/11/2015 First edition
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JCM Project Design Document Form

A. Project description |

A.1. Title of the JCM project
The saving energy project of LED street light made by new and special technology COB
module in HoChiMinh city

A.2. General description of project and applied technologies and/or measures
The proposed JCM project aims to improve electricity consumption by changing high
pressure sodium lamp to LED in Socialist Republic of Vietnam.
In HoChiMinh city there are 140,000 pcs of high pressure sodium street light. This
project we will renewal from HPS to LED of street light. LED street light will make
energy saving 50%.
The economy of Vietnam ,especially HoChiMinh grows rapidly. Therefore, it occurs
power shortage. The Stanley has high-level LED technology because they have make so
many LED headlight for motorbike and car. The technology can be used for LED street
light.

A.3. Location of project, including coordinates

Country The Socialist Republic of Vietnam
Region/State/Province N/A

ete.:

City/Town/Community HoChiMinh city

etc:

Latitude, longitude Latitude 10°  49' 22 North

Longitude 106° 37' 46 East

’ . tx. Tan Uyén

, P tp. Tha ¢
= DauMot ELRY
o Ll tp: Bien Hoa

/ L
REES A\
/H6 Chi Minh—__.

S N \
T, [ aLs0 | \ LS

p.Tan An
\ 5

tx. GO Cong "\ A0

W.ThO | weerm Y

A.4. Name of project participants
The Socialist Republic of Viet | The ministry of Transportation of HoChiMinh city
Nam
Japan Not decided yet

A.5. Duration

Starting date of project operation Not decided yet
Expected operational lifetime of | Not decided yet
project




A.6. Contribution from developed countries

HoChiMinh people’s committee can use high-technology LED street light. LED street
light can make electric consumption and fee decreased. And they can use LED street
light for a long time.

B. Application of an approved methodology(ies) |

B.1. Selection of methodology(ies)

Selected approved methodology No. No
Version number No
Selected approved methodology No. No
Version number No
Selected approved methodology No. No
Version number No

B.2. Explanation of how the project meets eligibility criteria of the approved methodolo

Eligibility
criteria

Descriptions specified in the
methodology

Project information

Criterion 1

The project installs LED lamps
for surface road lighting system
in public areas, by replacing
existing road lamps and/or
newly introducing.

In this project Stanley will check and
make a simulation for newly LED
street lights. The situation of road
meets the standard “Guidelines of
LED Luminaires for Road/Tunnel
Lighting ” was issued on September,
2011 by Japanese Ministry of Land,
Infrastructure, Transport and
Tourism

Criterion 2

The electricity to operate the
surface road lighting system is
supplied by the electricity grid.

The street light in HoCHiMinh city is
supplied by EVN; Electric Vietnam.
EVN is national company and
supplied whole electric in Vietnam.

Criterion 3

The project involves the lighting
control system which measures
the electricity consumptions of
each LED lamp and which
monitor the operation of each
LED lamp.

It will be used by Wi-Fi system of
lighting control. This Wi-Fi system
can control ON/OFF and schedule and
can collect information power
consumption.

C. Calculation of emission reductions |

C.1. All emission sources and their associated greenhouse gases relevant to the JCM project

Reference emissions

Emission sources GHG type
Electricity consumption by lighting CO2
Project emissions
Emission sources GHG type
Electricity consumption by lighting CO2




C.2. Figure of all emission sources and monitoring points relevant to the JCM project

lighting.

Gateway
“WiFi”

Server

Street lighting

¢ | Node

Electric consumption
The time of lighting

The monitoring system will check the time of lighting and power consumption of street

C.3. Estimated emissions reductions in each year

Year Estimated Reference | Estimated Project | Estimated Emission

emissions (tCOze) Emissions (tCOze) Reductions (¢COze)
2016 2,369 1,332 1,037
2017 2,369 1,332 1,037
2018 2,369 1,332 1,037
2019 2,369 1,332 1,037
2020 2,369 1,332 1,037
Total 11,845 6,660 5,185
(tCOZe)

D. Environmental impact assessment

Legal

requirement

of environmental

assessment for the proposed project

impact | NO

E. Local stakeholder consultation \

E.1. Solicitation of comments from local stakeholders

Climate Change Steering Board HoChiMinh Climate Change Bureau introduce to us
the transportation department of HoChiMinh people’s committee. And we had a
meeting with SAPLICO; Saigon Public Lighting company. That company maintain the
street lights. Both of them are interested in JCM scheme.

E.2. Summary of comments received and their consideration

standard and rules for installing
street lights. And SAPLICO
worried about parts of LED street
light and maintenance scheme.

Stakeholders Comments received Consideration of comments
received

SAPLICO; The director of SAPLICO told us | Japan  lighting  manufacture

Saigon Public | the street light is very important | association and Vietnam lighting

Lighting for design, safety and saving | association make a corporation for

company energy. In Vietnam there is no | the standard or LED street light.




Reference lists to support descriptions in the PDD, if any.

None

Annex
None
Revision history of PDD
Version Date Contents revised
01.0 19/02/2016 First edition
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JCM Project Design Document Form

A. Project description |

A.1. Title of the JCM project

| Small scale solar power for a commercial facility

A.2. General description of project and applied technologies and/or measures

electricity system. derived from diesel.
is to be consumed by the shopping mall.

The proposed JCM project aims to reduce CO2 emissions by introducing a 320 kW solar
photovoltaic (PV) systems on roof-top of the AEON Mall Binh Tan's parking structure.
The solar PV systems replace the electricity import from fossil-fuel based grid

The power generated by the solar PV system

A.3. Location of project, including coordinates

Country Vietnam
Region/State/Province n/a

ete.:

City/Town/Community Ho Chi Minh City
etc:

Latitude, longitude

The location of the project site is as follows. Exact
coordinates are to be obtained upon completion of the mall
construction.

Lot PT1, Hi-tech Healthcare Park, 532A Kinh Duong
Vuong, Binh Tri Dong B ward, Binh Tan District, HCMC

A.4. Name of project participants

Nam

The Socialist Republic of Viet

AEON Vietnam Co., Litd.

Japan

AEON Retail Co., Ltd.

A.5. Duration

Starting date of project operation

1 June 2016

project

Expected operational

lifetime

of

9 years

A.6. Contribution from developed countries

Japan

supports

The proposed project was partially supported by the Ministry of the Environment,
through the financing programme for JCM model projects which provided financial

up to 50% of initial investment for the projects in order to acquire JCM credits.

As for technology transfer, solar PV was provided by a Japanese company, Next Energy
and Resources Co., Ltd. through collaboration with a Vietnamese engineering
company, ANT THY Co., Ltd.

B. Application of an approved methodology(ies) |

B.1. Selection of methodology(ies)

Selected approved methodology No.

To be filled in upon approval of
the proposed methodology.

Version number

Selected approved methodology No.




Version number

Selected approved methodology No.

Version number

B.2. Explanation of how the project meets eligibility criteria of the approved methodolo

Eligibility
criteria

Descriptions specified in the
methodology

Project information

Criterion 1

A solar power system is newly
installed at a commercial or
industrial facility for own
consumption.

The proposed project involves
installation of solar PV system for use
at a commercial facility.

Criterion 2

The solar cells used in the
system have obtained (i)
certification of design and safety
qualifications set by the IEC
(International Electrotechnical
Commission), and/or (ii) have
other national certifications that
are fully conform with the IEC.

The qualification and type
approval: IEC 61215 (silicon),
IEC 61646 (thin-film), and IEC
62108 (CPV)

- Safety qualification: IEC
61730-1 (construction) and IEC
61730-2 (testing)

The technology introduced under the
proposed project meets all the
technical standards.

Criterion 3

The project provides total
maintenance and operation
service by an engineering
company.

Next Energy and Resource Co., Ltd.
together with local partner ANT THY,
Co., Ltd. provide full maintenance
and operation service for the project.

Criterion 4

C. Calculation of emission reductions |

C.1. All emission sources and their associated greenhouse gases relevant to the JCM project

Reference emissions

Emission sources GHG type
Fossil fueled-sourced power consumption by the facility CcO2
Project emissions
Emission sources GHG type
None

C.2. Figure of all emission sources and monitoring points relevant to the JCM project

Solar PV
module

Monitoring
point

Inverter

y



C.3. Estimated emissions reductions in each year

Year Estimated Reference | Estimated Project | Estimated Emission

emissions (tCOz.) Emissions (tCOz) Reductions (tCOz2e)
2016 286
2017 286
2018 286
2019 286
2020 286
2021 286
2022 286
2023 286
2024 286
Total 2,574
(tCOZe)

D. Environmental impact assessment

Legal requirement of environmental impact | None required.
assessment for the proposed project

E. Local stakeholder consultation \

E.1. Solicitation of comments from local stakeholders
| Comments will be sought from local stakeholders prior to requesting registration. |

E.2. Summary of comments received and their consideration
Stakeholders Comments received Consideration of comments
recelved

Reference lists to support descriptions in the PDD, if any.

Revision history of PDD

Version Date Contents revised
01.0 15/01/2016 Initial draft
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