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Climate change

Climate change has been and is posing impacts on all aspects (economic, societal and environmental —
natural and artificial) of Ho Chi Minh City (HCMC), especially in the coming decades. The speed of
climatic changes and their impacts on HCMC in the short-term period (5-10 years) and long-term period
(50-100 years) need to be identified basing on scenario projections. Therefore, it is necessary to analyse
some projections in order to consider all development scenarios possible in the future.
Some phenomenons of climate change impacts on HCMC are as below:

* Average and maximum atmospheric temperature has been increasing;

* There are little changes in annual average precipitation, but strong rainfalls occur more

frequently with shorter period.
* Tropical storms occur in the East Sea (the area between Vietnam and the Philippines) more

frequently and becoming stronger and stronger.

According to climate change and sea level rise scenarios in HCMC (average scenario B2), the
atmospheric temperature of HCMC is projected to increase up to 1.4 degrees celcius by 2050 and up to
2.7 degrees celcius by 2100, excluding the impacts of urban heat island phenomenon; meanwhile, the
sea level is predicted to rise up to 23-27 cm by 2050 and 59-75 cm by 2100 compared to the average sea
level in the period 1980-1999. Also basing on climate change scenario in 2012, if the sea level rises 1 m,
20% of HCMC’s area will probably be flooded and roughly 7% of the city population will be directly
affected. Although the annual total precipitation does not change much (1,800-2,200 mm/year), the
number of heavy rainfalls (more than 100 mm/rainfall) would probably occur more frequently. The
precipitation is predicted to decrease in dry season and increase in rainy season. The duration of rainy
season would be shorter and dry season may be longer. There would probably more tropical storms in
East Sea and have direct impacts on the provinces in the Southern area of Vietnam in general and on
HCMC in specific.
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Impacts of climate change on Ho Chi Minh City

Climate change would affect strongly on HCMC if there is no responding action (adaptation and
mitigation), and thence the safety and livelihood of citizens would be threatened. Flooding would be
more serious due to co-effects by heavier rainfalls and the rise of river (sea) level, causing great
damages to the infrastructure; manfacturing and social costs increase dramatically; the quality of water
supply sources (surface and ground water) may seriously decrease due to pollution and salinity
intrusion; atmospheric quality would be worsen when the temperature increases; agricultural
productivity may be lessened; many types of diseases would probably increases; etc. Particularly, the

loss of land and livelihood would lead to greater migration from Southern provinces to HCMC.

1.2 HEH

R—F I UL, NPT LAERKTLEEEFRMTH 5 L & bITHE IR E OYEREENER L, N
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KGY%, KEIGERENMBEIC 2> T D, Fio, HERBUEOKRAENI M, HEm KL O_E7C KR OSE
IS L 2 ARRKE Y A7 BHERL TV 5,

L7zi3> T, Frfe vTREZR AR AR L AR —F X U ifidsfERICIE > THEBZZRT 572012, #RT 2 ARNK
FUZRZITHIE L, Ol & 0 BE(L T DBRBERE AR « Bk 572012, KURAET OISR LT
AR 2T L T 2 ek b,

Various regions will have different and ununified natural as well as economic-cultural-social
specifications. Consequently, the impacts of climate change, the vulnerabilities and resilience capacity
of each region will also be different. Under such circumstances, the common Climate change Action
Plan of the city is needed to be specified into concrete action plans for the respective regions. This
would be greatly helpful in improving international cooperation opportunities, investment calling, and
technology exchange, etc.

Therefore, it is essential to develop and implement Climate change Action Plans for each specific region,
focusing on concrete issues and socioeconomic development features so as to propose appropriate and

more effective solutions.
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1.3 Bfy

General objective
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& AN L 7oA B 20 Bl T e T A S AR B e RS TRIEN R D ATy 2 & & 97D

The general objective of HCMC Climate Change Action Plan 2016-2020 is to set adaptation and
mitigation countermeasures for climate change in Ho Chi Minh City, considering current situations and

future prospects of climate change in Ho Chi Minh City.

Specific objectives

The specific objectives of HCMC Climate Change Action Plan 2016-2020 are as follows:

v" To organize and describe past activities for climate change adaptation and mitigation
measures

v To illustrate current situations and future prospects of climate change in Ho Chi Minh City,
including the estimation of current and future Greenhouse Gas emissions

v" To set the short/med-/long-term targets for adaptation and mitigation measures

v To identify adaptation and mitigation measure in 10 sectors, considering priority order

v' To identify adaptation and mitigation measures in 6 areas in Ho Chi Minh City with
implementation policies for each area

v" To suggest adaptation and mitigation projects (programs) in 6 areas

v" To illustrate ways and means of implementation of HCMC Climate Change Action Plan,

including financial resources, progress management, and implementation structure

1.4 #E

The scopes of HCMC Climate Change Action Plan 2016-2020 include both adaptation and mitigation
measures for climate change. Adaptation measures have been deeply studied by Rotterdam City in the
recent years. Therefore, this Action Plan reflects these adaptation measures. On the other hand, this
Action Plan identifies mitigation measures for climate change, including quantitative assessment of
current and future GHG emissions in Ho Chi Minh City.
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2. BEXRNEIR
2.1 HHARHL
AL, FRICRTERRIZAIY IET 250 TH D,

Decision No.1474/QD-TTg dated 10/05/2012 of Minister about publishing Climate Change
Action Plan for the period 2012-2020.

Resolution No. 24-NQ/TW the 7th Conference of the Central Executive Committee of the XIth
actively respond to climate change, enhance resource management and environmental protection

Resolution No. 08/NQ-CP dated 01.23.2014 issued by the Government on implementation of the
action program Resolution 24-NQ/TW the 7th Conference of the Central Executive Committee
of the initiative XI response to climate change, enhance resource management and environmental
protection

Action Plan of the City Commission 34-CTrHD/TU on the implementation of Resolution No. 24-
NQ/TW of the Party Central Committee XI to actively respond to climate change, strengthen
financial management Resources and environmental Protection

The master plan of Ho Chi Minh City in 2025 by the Prime Minister approved the Decision dated
06/01/2010 24/QD-TTg;
2484/QD-UBND dated 15.05.2013 Decision of the Municipal People's Committee approving
action plan to respond to climate change in the area of Ho Chi Minh City to 2015 period;
Framework Plan guides action in response to climate change of the industry, together with the
local dispatch dated 13/10/2009 3815/BTNMT-KTTVBDKH Ministry of Natural Resources and
Environment;

Document dated 19/03/2014 1909/VP-DTMT of the municipal People's Committee for approval
Affairs Department of Natural Resources and Environment Action Plan for the city of Ho Chi
Minh.
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2.2 buEtE

N R FABIL., JELEGEREZ B 2 7 7 & (The National Target Program to respond to
climate change (NTP-RCC)) #HIE L. BEATOXEBERE. TH. A7V a— ik L2 E0RUEEBxRIC
B3 2 BRI 2Bl 4R LT D,

HAID NTP-RCC 1&, 2009 6 2015 FOHEZ x5 & LT 2008 FIZHE SN, £DH%, 2011 4
2015 £ 0 5 WEFFEOEZFEAET v 7T AREFABEABEME Y 2011 FICRES NI LML,
2012 5 2015 FOWIM A XL & LIZBUERD 2012 IR EIN TN D,

NTP-RCC 2V, SETOMGITBOMRIL, A, HURZ & OITEEHB A2 ERR L7z, E£7o. Moo
XEOHFHEDT-DODT T v 7+ —h b U TREEBR R 7 1 7 F 4 (Support Program to Respond
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3. HhIBEIR & B E

TR A FHE A O L~V DR G FH B O BIEGHE TO, BT L — LABFEO T, HARE
(I O NECESEIRN 2 B F 2. SUBREE R 2 a3 2,

3.1 Hust#iie

With area of 2,095 km2 and the population of 10 millions (including immigrants), HCM city is the
second largest (after Hanoi) and the most populous city in Vietnam. As a special municipality, Ho Chi
Minh city is the pioneer in the process of industrialization and urbanization and contributes increasingly
into the development of the Region and the country. To govern this special and large city, the city
government has a direction to divide Ho Chi Minh city into regions for development according to its
own characteristics.

According to the draft Scheme of Municipal Government, Ho Chi Minh city suggests to divide the city’s
area into 1 central city including 13 inner districts and independent city quarters (East, South, West and
North satellite towns) as follows:

- The East city quarter (or East City) includes District 2,9 and Thu Duc District with the area of
211km"2. The city center is a new urban area of Thu Thiem: Develop economy with the
orientation of development of premium services and high technical services.

- The South city quarter (or South City) includes District 7, Nha Be District, a part of District 8
(south part of Te Canal) and a part of Binh Chanh District with the area of 194 km”2: Develop
economy with the orientation of development of port service and commercial services.

- The North city quarter (or North City) includes District 12 and most of Hoc Mon District with
the area of 149 km”2: Develop economy with the orientation of development of ecological
services associated with high tech agriculture.

- The West city quarter (or West City) includes Binh Tan District, a part of District 8 and a part of
Binh Chanh District with the area of 191 km"2: Develop economy with the orientation of

development of commercial services and industrial zones.

According to the Master Plan of Socio- Economic Development of Ho Chi Minh city until 2020, vision
to 2025, Ho Chi Minh city will be expanded and developed towards 4 directions with 6 areas of

development:

@ 04 urbanization directions:
- The primary eastern direction lies a development corridor supported by Ho Chi Minh City - Long
Thanh - Dau Giay Expressway and Hanoi Highway.
- The primary southern direction has a development corridor along Nguyen Huu Tho Road, which
8
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focuses on promoting local river and water characteristics and has low construction density.

- The secondary northwest direction develops along National Assembly 22

- The secondary southwest takes the development corridor as Nguyen Van Linh Road
06 areas of development:

- The urban development zone (13 inner existing districts, 6 new districts, towns and new urban
areas);

- Industrial development zone (new urban districts, Cu Chi, Hoc Mon, Binh Chanh and Nha Be
districts);

- Ecological - tourism zone (along the Sai Gon, Nha Be and Dong Nai rivers, Can Gio mangrove
ecosystem);

- Agricultural zone in combination with ecological belt (Cu Chi, Hoc Mon, Binh Chanh and Can
Gio districts);

- Rural residential zone (Cu Chi, Hoc Mon, Binh Chanh, Nha Be and Can Gio districts);
Nature conservation zone (Can Gio mangrove forest, special-use protective forests in Cu Chi and
Binh Chanh districts).

@ The city space is also classified into 04 functional areas:
- The existing urban area consists of 13 inner districts, covering a total area of approximately
14,200 ha and a tentative population of about 4.5 million by 2025.
- The expanded urban zone will include 06 new districts, covering 35,200 ha.
- Towns, rural residential zones and new urban zones in 05 suburban districts, covering an area of
about 160,200 ha.
- Industrial zones and clusters including 01 high-tech park, 20 industrial zones and export

processing zones and local industrial clusters with a total area of 8,792 ha.
3.2 BA&EEtE
BRI & LT, KURZEIRIREITEIAE (2013—2015)  (PR3% No. 24-NQ/TW) | SUfpZSEhi ) SHRmE  (CAS)
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WM~ 2 2 — 7T O BRERE 2 ZJE L ARG 2 & LT,
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BB)IRFA] [hour/p]
EFgria 7V REHOHEHHRE [tCO/MWh] . 0.6244

il R

RE, , = RRE, xROH, ,xEF,, (5)
=0.0210X 8,760 X 0.6244
=115
RWy U7 7 Lo AOWKEEOHEET) [MW] : 0.0210
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ROHy, U7 7 L ADWKE A OBBRFH [hour/p)

iv FEE O AR

RE,=RE, +RE, +RE,,

=2,336+850+115
=3,301

<7Tuvxzr FEHE>
i ZEafE A

PE,., = PEC,., < EF

grid
=2,469.863 X 0.6244
=1,542
PECyc,p vl NOERBRMEICB T HEREENE
[MWh/p]
EFgia 7'V NEHOPEHRE [tCO/MWHh]

i PR R

PE, = PEC,  xEF,

grid
=400.476 X 0.6244
=250
PECy, Ty hOT ey NBABREICEIT S
V2 ) B [MWh/y]
EFgia 77V NEHOPEHRE [tCO/MWHh]

il HAA R

PE, , = PEC, , xEF,

grid
=182.672 X 0.6244
=114
PECy,), TuYx s NOWMKEMICBITHIHEE &
[MWh/p
EFgria 7V v REIOHEHFREL [tCO/MWh]

iv FEE DGR

PE,=PE,., +PE,, +PE

=1,542+250+82
=1,874

V.p
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: 8,760
: 0.6244

(M

Q)

: 2,469.863

: 0.6244

®)

: 400.476

: 0.6244

)

: 182.672

: 0.6244

(6)
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A X T N—TIIENO AHEHTHEAL TR Y YL O EWS: (ENTIEBEa 3, 000~
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- 115 -



AHRFBIIARSA Vb

NIAZBEFIHEICRH L, —EDOTaRA v M af53 5 2 & TALLE OIS 21t
MATHD, b, A TNV—TRERNTRIC 7 —r2a7 )] LLTHEALTWS, K
FROEBIZH T - TiL, adsZ@of e FIAR - ) ZIEMICHTR L, 22D
ERA L NN ETLUERD D,

(b

~

® ARKBETIE., /I\—U7UFSAFEHEE,

® (A VTIL,. EY#5,000H D ZBATHE 1M AR, BEES
FFALNR—OF7URSAED I, BETCUETETEA,
SEERBETROMAIZES T, win-winD T #,

5

EEHTODERESE

BB AL IEWAON h—K~D A% (5,000M/8)

CE AR OEEE RS, FICH—F) DR
HRAEDIRSH

—————— E¥EAE
sjiﬂm T -
\ LAl ‘ il
v

—» @ MR R 1R
ll\\Eﬁ

P&Riﬁlﬁﬁ

cars {£8

4

P&R.“P&BR D#E 7=

o RIFICELLVRETH(TaRE. fl: AHKEDHA) IZRIVEAE
AN RAVEAIAREIFEZ D AT L

® LiobtLIBR/REERLSITRDITHEIL
& ZEHEMPERMTTEAREDY,

=8 &K (EHR)
=2=0 | EmAR
IC%%5 =7 & 54K

Iy

| AHZGEFA

1T

EXY—EX (B4 E)

,.-\.a
B

VA5, BERE 1T D
A > MMER. C02 Bl EIFRAG E
B RKEBEIaRSAY FOBEE

A A

- 116 -



AFERET, FTEBA—F IO 155 (2014 4 1 AR ZHRET D0, AHMISL
Mg~ 2 KA CHIUXE Z THRMFRETH 2720, FRRIICIZMIESE (121X, [F4 10
RICHETEDA A 2 5E%) | S 513l - E~OREbIH-> TS,

WL 7wy =7 ML PeB DG & WO 2 T D N AETREENUHEL RD D, Iy~
H—3— NI, A—F I Uil (BUF, DOT &) &7 5, 72, 23— hJF—& LTiE, P&BR
DI DL HG A T 2 HEFEE . SOIIRBEZ RS v NOEEELSZIUNT D H R
REENFYT D,

U2 B
(2014 FEFKBAZE) S

= BinhHep  DTANY
( N EATEE . [DiAn

ok MALA
Mﬁ

vy v TRy |
AT S oW =00
v . :
=
Sw v
—

—

A FE—L 155
27—t T Rk
(2014 £ 1 H A
%)

Y EBE (P

-

I

:—'—») it Lai ¢ i3

1 1 4

& [ 7

an o t
4

’769‘

Lang Tan

I
0 1 3 5km
[ 8

B HR—FIWITHEITLSEREREROHEE

Q@ AERXLDEEM

SR & D1, R—F UL 7 R H B OZRICIE Ly /SR~ A0 B & R )
FNCBHLA TN, T, A — E RO 112 & B AT BRI IE S LT 0 | A% PUBR
ROAIAIHT 2R A 2 M, HHOGERR E b EHELIZbDOTHY | JOM & LTORBAHE
HERENZ ERHFTE D,

- 117 -



@ EfefkH]

BHEXE: RISTHIR
-EREEEREA-TOD Y MITEE
- MRV AR D E MRS

BEREHRaHMEm

NZETICRDIGERE
LA VT=IV-NhFLA

7 - P&BRWAEE L TORBIFRIZM
F—FIOHARZREERER - EEEBROGBH
- P&BR /N X DEST
-ICHh—FDEA
NMFLRTLYKE
ESHIES D) il

B ARAEDE kA

(2) J CMZAERIERIZET HHE
@ BEREEHEEER

ARMRV FIEZMENLT 2121, LFOBER ST bz,

FEO PR ZEHTEHIRBEREL BRI L L

ZHZ b PEBR ZFEBLT HITIE, PBR ICE T DEEHLY; & N AR HEEITEA T E 52085
ThHHLZ ENMHATH S,

FEQ : GHC HIEZ ERICHHR TE 52 &

P&BRIZ K D/3A 27+ 7 V= B ANZ~O R R 2 IEMEIC T 5121, ERTO 2@ TE) & ek
DIZETFATEN DO~ % EREICIIIE TE DA 5B X DNERD D,

Fo, TROBESEFEEOLNITIX, B THRAL 7 « ZJ NV~ E#EIRT 57210 T, HHED
WEO AN AME L TORALZEE L H Y | HIEZ EMEICTT 212F, 2hb &2 X5y L TR T
XDONERD D,

HEOQ  FERSORRDIREDT —F BRI T D H 2 EETHZ L

GHG Mk B FE 1L, W& S 38 WEET DB SRR B 158, R OVS AR BRSO 4L
WHEEHENEHT DIERNLIEL 2D, Flo, REET. A4 1 BIELT TR, 5%F—F
SUTNICER T 2O FEF ICOMIBICZE L TH LI FETT NV ETHZENEE L

o TDTDITIE. MRV TR D JEETFHEE ~DIEEAM BT 2L ERH D,

VlbEZEE 2 LU OB TR 2 3 0E LT,
* REHO~OXfS & LTk O L@
- REH@A~OXfIS & LU THEE IO L@

- FREQA~DXfS & LTk EO© 2R E LT,

- 118 -



® EREEH

WREESED | 4BAMC P&BR D7 ORI E R b 5 = &

FRAN T O RAIPFG SR T P&BR Z EHL D 121E, Y% ek 2378 TH# L, 7> P&BR
DO DOEHEGRHEERTEH 2L BEESMENDLD L) BMLETHD,

WARMEBED | BRSNS RV M ATREZL. PRBRICET DN AEHMNH D Z &

P&BR % FEHLT HIZIX, PAEMXEE S I Bt% | BRI 0 DADLESE H iU To IR
MRV TH D, Fio, NAFRRY LEEHY - OBEREEENE < . BITBENCZRER 2V 2
ELMETHD,

ERRMEEEQ) | ANAPREE LTICH— FREASA TS Z &

NRAPF 2 1C H— Fb$ 25 Z & T, GHG HIIER E LB R L F Ok E INET 2,

« P&BRIZ & B3 A FBEE & BB GREEXRE) e,
cAFVEHHGEETOT 7 v ATEOMINAEE (A7 - I~ E B4 Cililn/FHED /
)

Fo, ICH—RITROONDEHIILLF o@D,

s H—RZ A7 + typeA £7-1%C

« B — ROGERNE « NAFEREXEGLG CGREH - G ®R L) | BEdmiE e,
P&BR FI| FH HI G & OFEAF 1D 15

AR E @ | R PRBR R EE O M 2R HET 52 &

GHG M O RIEIZIT, P&BR #5#AAT (TERT) DAZEFE, FIME OEEH L B A,
Z LT P&BR FIARFOEEFS E TORBEFERELRET H2LENH D, TI T, FHENR L
5O ZFAT L [PBRFIHHGEE ] ZIEMICRHT 0 2 & 28 BLT 5, UkHFEHED
e, EN O PEBR HFHITH KR TH Y | a3 EE & L CSBESEHm N b b M
AAIRDFRE EIHFHRTH S,

EIRPEEEG | GHG BB HBI CHETE D AT AEME T L

GHG MR I, P&BR R RFEEICRRE SN E ((EFT. B, FHEY TEH.
PERTOZATBE) <0 1C 1 — ROANAF RIS, BRSO WM FLek iGN %nEE & 72 5 035,
INLOT—HIZA LG DORKET—X2THY, FEHERGRRD BEEGICET L
HITJESFEENEH, ST AIE®RIZ DOT NER) . 2T, 2O OEREHX S
EHZ CHBMIZENTED VAT ARNE LD, UL - T, GHG HEHEE, F¥EH
W HAMRL, VT AE A LA TIEMRICEET 5 Z LN A[REIC AR 5,

@ VI7LURHHE - 7Oy FIHEDETE
(@) T4 MEDEZA
AREFETHR LTS GHG BEHIRIZLLTOL O TH D,

& WRET D CHG & HEHIR

B R

AN *
A HEE ST HEE
L7 7 LA | AEIASEIC BT D IERTOAS RS (I | 1ERTASH O 2R E) X C0O2
fiE 2L T I NEESND) i
STk E%ﬁkﬂﬁ%ﬁ%@???XQE% TEHBRAZBDT 7 & A X Cc0O2
(i B (EloAA 7, 7~ BESND) | M
KAV MR © B W HA T O 8 2 {2 ] CO2

THUCESE BEERDLT 7NV MEZLUTOLDORHIT b5,

- 119 -



®x TIAILME—

RE /PE g - 7 7'71'7};1/ k spiman 1%#%%;330)%#%&
RE WHEENTTWEAEO | ZBHER | XM TAETO | FHBRARIETH
EEASEERIR O CO2 | 1Z(iil) TRT | il O FEREMEZ | V. RTFIRE XA E
PEH AT B2 E BEL LoD,
ARFHA CTHA 2
FE
PE EENNEPNITSES i [l k= Al 1= [l k=
(P&BR) ¥ THOT7 7 &
AZZ R O CO2 BEH
JEAT
PE KA ¥hisx (P&BR) | 22 @ # B il | CNG N 2T A& | A k=
o HMME TCOANR IZU)TRT | —F 2 iR
® CO2 HEHIJFHAL il % B E 2013 A L
RET— 4%
HAWCEE
RE R BRI 1.2% /4F HAT /¥ — | CDM FHikim THHBRE
RFEFEFTTOT | HV
JUAE %A
RE/PE | i % FRFfE = 22 [ BR R X 1.25 AT CHERT F Sk 1308 PR 8 % R
o mETsrEBELLN
D o fE B8, AR TSNS 13
B DR T2 D AR ST
MIHERE SN E LUy
MRE: L7 7 LURHEHE  PE: 7rY=s MEHE

b) HHEIBENEE (Y I77 L RABHE - TPz ) FMEHEDETE)

(i) VI7LURHHEEICDOT
V77 LA U AL, TP&BR) A3
72< BT aRA M $
720N, BUR O 2238 T BRI A3 fitfoe S L T
W5 Bal v UA) ZEaHEARLL,
S HIZTRORSTRE N EE & 5,

- BEAF 0D 22 1 B BE D R B 0 1B K
& D FLUE 2 5 % FOA T A
MO | B 1. 2%, FEORE SR
BaRL DL TRFEETHRT D,

T2, BEOZEFRIL. P&BR FIH
PEHFHEATIZ K> TRIET 5,

o (2338

BWIEEELNOO

CO2HURZR

iﬁ#:@ii
BaU>F1J 71'

77LYAYTI)E

iﬁ#{@ﬁtzﬁﬂﬁﬁ%iﬂﬁ <o
BL. EfiTEH TCo2HHE
[E3:] ﬁ‘s"é

7'0Y I’]Iv'J"J?J'
TR IMIRIESN D

PA=DE LN ﬂi ;x

K YIZ7LUARYFVADEZA

UbzaikEx, V77 b2 BEORET L2 TR,

- 120 -

HOAT | OFCHENA THESE L. 1E SR & Z2mpgRI 10 Co2



® VU7 L REEHE=Bal $EHH & X RE U EREK
ERAYPASN

CE,=2X{2( CEpi*RCO™ )} (CErY 77 Lo ABEHHR (1-002) CEpafELA i 0 Bal HEHIRE (1-C02)
D i RCoJRE SRR (%) 1: A D : P&BR OFIH HE(H))

F7-.

CEpai=LdcXIDE i (CEpai : AN i @ BaU PEHiE (1-002)  Li: F - 5 OBENEEEE (km)
IDEy; : 3@ CO2 YR AL (tC02/ A « km) )

Z 2T FZ DRSO IREEL, SR oo P&BR R A H EE B GO & s E e s o (E T
WED ., HXKIERS AT 2% AW TZEMERE (x kn) Z2EET S,
ThEY ., EMIEEE (X km) = x km X1.25 & LTCEETA,

(i) 7Aooz FEEHEIZDINT
Fux s MR, T B AR ASARKEIKE O 2 DA A2 BT 5,

CE,=X{2(CE.+CEn)}  (CE;7nv=V MEHREWCO2) CE: HAiDT 7+ AP HiRE-CO2)
D i CEpi: TN i OANAFREXEYEHE i fEA  D:P&BR OFIHHE(A))

< T 7B APEHEORIE H L
7 7 & APEHET, PBR R H IS EH S N IERTE R D ERERAFEH L, 2T
7w AZZBT-Be (P&BR FIH HFEEICEEHE) 1S4 T 2 R EHEH R AL 2/ U CHEET D,

CEui=La % IDEp; (CEu: A i @ BalU P& (1-C02) L BEMBENMERE (km) IDEa:fEA i A3F
T 5 23k B oo co2 PEH AL (tC02/ A + km)

—F

BEIEREE L, adhom Y . ZEMEEEAETE (x km) (2 1.25 2 U CHEET D,
« NAERBEXEPEHEORE H1E
N AR R B, SR IC H— FASBRIEENE AN SNV FAIEE S 72 5,

CEn=Ly<XIDEp  (CEs:fAN i ON2AREREPEHE (1-C02) Lyt N AR OMEEE (k)
IDEp: /N A @ €02 HEHJFUHEAL (£C02/ A + km))

(i) MNAKEBEDEFOREREREY

ARFHETIE, NRBEBI OB I O BREUEDIRZ L 7 7 L o R B O TRIAT
Z el L7z, HlzIE, CDM (ACMO016, K TX AMO031) T, 4 1% DRERUELEZRTE L TV
Do

—F . AEETIE, PHLARERMCESW-SEREEZRET S L 2BHEL, ARV
X —RFEPICATOM I @RS 25 H L, Zhuc LiuX, FE OECD I E CiE, HEHBHIS R L < 72
WZ e BB IR ESGE L 72 0 . 2005 05 2050 FEORESEI R A 35% & THHIL T

- 121 -



W5, ZDO9H 2010 DS 2020 F T ERIL 12% & RIAA TN D,

& CDM_ACMO016 TIRRENAHARBE— FOIRILF—HEDEFZH

Vehicle Category Technology Improvement Factor (IR)
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—Highway —Aurterial -~ Residential
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o i SNy
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o on [aa) [an) [ag] [aa) <t <t =t w wr w w =]
< I = < N = < N = < N = < Q
) ° = = o =N =N = — — IS I3a) [3a) <
=3 NS NS =3 =3 o o =3 = = =3 =3 N N
Time

=
=30 +

B GPS OA—THRLONAFERMOERRNETEERFE

) ETHEAMNGFTON-EEIREE

AT =7 THM S o mEEE . ol - AT —fE ks - EE Mo SSm EEHI R
A TFRIORT, 2. BT — 21330 g HAL THEAPEB STV D2, FTRIZTRFREAO b D%
Y

K ETHHRUCEIIRBEHRURR

(BEER)
Street types Time Volume (veh/h) MC Car Taxi Bus Truck
6~7 13,620 88.11% 8.78% 1.17% 1.91% 0.03%
7~8 16,284 89.93% 7.59% 1.40% 0.98% 0.10%
8~9 13,272 83.88% 10.16% 1.75% 1.21% 3.01%
9~10 10,144 83.79% 8.32% 2.25% 1.34% 4.30%
10~11 8,756 82.05% 9.09% 2.38% 1.60% 4.89%
11~12 9,004 82.72% 8.88% 2.00% 1.91% 4.49%
Highway 12~13 7,620 83.57% 8.50% 2.78% 1.63% 3.52%
13~14 8,184 84.07% 7.82% 2.30% 1.47% 4.35%
14~15 9,188 84.15% 1.79% 2.61% 1.61% 3.83%
15~16 9,548 83.41% 10.31% 2.43% 1.89% 1.97%
16~17 12,724 87.52% 7.73% 1.95% 2.77% 0.03%
17~18 17,652 90.60% 6.28% 1.11% 1.88% 0.14%
18~19 11,936 87.40% 7.77% 2.58% 2.11% 0.13%
Average 11,879 85.48% 8.39% 2.05% 1.71% 2.37%
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x® ETHHRAICEIIRBEHRAURBR

(—R&E RS - #RTTAR)

Street types Time Volume (veh/h) MC Car Taxi Bus Truck
6~7 6,112 94.11% 2.95% 1.05% 1.83% 0.07%

7~8 6,224 94.79% 2.76% 0.96% 1.41% 0.06%

8~9 4,748 91.41% 4.47% 2.19% 1.26% 0.67%

9~10 6,460 92.76% 2.35% 1.73% 1.55% 1.61%

10~11 5,924 92.98% 2.16% 1.35% 1.22% 2.30%

11~12 6,608 93.04% 2.06% 2.00% 1.45% 1.45%

Arterial 12~13 6,760 93.61% 2.07% 1.66% 0.89% 1.78%
13~14 5,120 90.23% 5.00% 1.80% 1.02% 1.95%

14~15 6,104 91.74% 3.08% 2.29% 1.25% 1.64%

15~16 7,264 93.50% 2.53% 2.09% 1.27% 0.61%

16~17 8,956 96.61% 1.38% 1.25% 0.71% 0.04%

17~18 10,260 96.84% 1.75% 0.90% 0.51% 0.00%

18~19 8,544 95.69% 2.01% 1.69% 0.61% 0.00%

Average 6,853 93.64% 2.66% 1.61% 1.15% 0.94%

(—R&ERS - fEEH)

Street types Time Volume (veh/h) MC Car Taxi Bus Truck
6~7 5,560 94.96% 3.31% 0.65% 1.08% 0.00%

7~8 6,732 96.49% 2.14% 0.65% 0.71% 0.00%

8~9 4,732 93.58% 2.87% 1.01% 0.93% 1.61%

9~10 3,652 95.07% 1.53% 1.42% 0.99% 0.99%

10~11 3,024 93.52% 3.04% 1.19% 1.19% 1.06%

11~12 4,112 96.50% 1.46% 0.78% 0.78% 0.49%

Residential 12~13 3,372 94.66% 1.90% 0.95% 0.95% 1.54%
13~14 3,024 93.25% 2.65% 2.25% 0.53% 1.32%

14~15 3,024 94.18% 2.65% 1.19% 0.53% 1.46%

15~16 3,304 93.70% 2.54% 2.18% 0.85% 0.73%

16~17 4,016 93.23% 2.79% 2.99% 1.00% 0.00%

17~18 5,008 96.81% 1.36% 1.52% 0.32% 0.00%

18~19 3,476 95.51% 2.30% 1.61% 0.58% 0.00%

Average 4,080 94.73% 2.35% 1.41% 0.80% 0.71%
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R VLT -NA9D 1 ANETF=Y) D C02 HEH R E AL

CO2 HEHi & CO2 HFHi L HAL
AR RS TR FEHERF SRR YN AT FEAERE
(g/km) (g/start) (g/person/km)  (g/person/start)
V%4 310.98 37.20 2.34 132.90 15.90
A7 74.57 9.94 1.24 60.13 8.02
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xR T FRAEOEHER (B8R Answer1~T7 X [BXRER] 07 o7 — FAROZEREAS &M

Question Answer1 | Answer2 | Answer3 | Answer4 | Answer5 | Answer6 | Answer?7
Question 1: Why did you decide to participate in this experiment? 58% 10% 8% 18% 4% 6%
Question 2: Why did you travel by bus today? 16% 8% 66% 6% 2%
Question 3: How did you get to Aeon today? 6% 2% 84% 2% 4% 0% 0%
Question 4: Please tell us about what you normally do when you go to the destination for today's traveling
purpose
* Question 4.1: What type of transportation do you normally use? 6% 0% 86% 2% 4% 0% 0%
* Question 4.2: Roughly how much time does it normally take?
* Question 4.3: What type of transportation do you use on rainy days? 2% 2% 84% 6% 0% 0% 0%
* Question 4.4: Why do you normally not use the bus? 2% 4% 0% 4% 2% 2% 2%
Question 5: Do you normally go to Aeon? 6% 10% 30% 12% 14% 18% 32%
Question 6: Did you know about any existing Park and Ride system in HCMC like the one you used this time? 40% 60%
Question 7: Please tell us about your impression of using the Park & Ride system today.
» Question 7.1: Do you think Park & Ride is convenient? 40% 58% 0% 0% 0%
* Question 7.2: Please tell us your impression of possible good points of the Park & Ride.
- Question 7.2.1: Since | wouldn't have to drive, it's carefree. 54% 32% 14% 0% 0%
— Question 7.2.2: | can read a book, take a nap, or do something else while riding on the bus. 40% 36% 18% 0% 6%
- Question 7.2.3: On rainy days, | can go without getting wet. 64% 14% 8% 12% 2%
- Question 7.2.4: | wouldn't need to worry about exhaustive gases and dusts 82% 14% 4% 0% 0%
- Question 7.2.5: | can go shopping at Aeon on my way home. 34% 32% 30% 2% 2%
- Question 7.2.6: | wouldn't have to worry about traffic accidents. 22% 60% 10% 4% 4%
- Question 7.2.7: | could send off someone in my family in the morning and/or pick him/her up in the afternoon. 32% 32% 36% 0% 0%
— Question 7.2.8: Other
* Question 7.3: Please tell us your impression of possible bad points of the Park & Ride
- Question 7.3.1: It's slow because buses get caught in traffic jams 30% 26% 30% 10% 4%
— Question 7.3.2: Transferring in the Aeon parking lot is inconvenient 2% 24% 38% 14% 22%
- Question 7.3.3: The environment in the bus is poor. 2% 24% 38% 14% 22%
- Question 7.3.4: The scheduled operating times are not good. 6% 32% 30% 10% 22%
- Question 7.3.5: It takes so long time to get to AEON in order to use the system. 4% 24% 24% 24% 24%
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- Question 7.3.6: It takes so long time to go from the final bus stop to the final destination. 10% 28% 30% 16% 16%
- ion 7.3.7: | f g / time, using th k i h Vil
cai,‘,’,istzg, CIZ n term of door-to-door travel time, using the system takes more time than driving a 12% 38% 26% 8% 16%
— Question 7.3.8: Others
Question 8: Please tell us about your future intentions of use.
* Question 8.1: Would you use it if the fare was the same as a normal bus fare (5,000VND)? 50% 32% 18% 0% 0%
* Question 8.2: For people who responded @ or @ above, how often do you think you would use it? 20% 20% 32% 2% 10% 0%
* Question 8.3: If the following conditions are added to the bus fare (5,000VND): 16% 36% 38% 6% 4%
Question 9: Please let us ask some general questions about your way of thinking
* Question 9.1: What do you think about global warming? 42% 48% 10%
* Question 9.2: What do you think about traffic jam problems on roads? 46% 46% 8%
. Q.uestlon 9.3: Do you think environmental and energy problems due to increased use of cars/ motorcycles are 40% 46% 14%
serious?
. tion 9.4: D think le should d mot les less to alleviat i tal and

Question o you think people should use cars and motorcycles less to alleviate environmental and energy 48% 44% 4% 4%
problems?
» Question 9.5: Are you limiting your use of your car or motorcycle and using the bus? 34% 44% 22%
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[BFRGE] FEHIEEBRT_X—~DT 47— K

Questionnaire survey to P&BR users

Question 1: Why did you decide to participate in this experiment? Multiple answers
are acceptable.)

(D Bus is free. @ I thought I might want to commute by bus. @ To go to Aeon on way

home. @ I'm interested in Park & Bus Ride system & No particular reason

® Other ( )

Question 2: Why did you travel by bus today?
@D Commuting to work (@ Work purpose other than commuting @ Recreation/shopping

@ No particular purpose & Other ( )

Question 3: How did you get to Aeon today?

@D Motorcycle @ Car @ Bus @ Bicycle (& Passenger on family member s/friend s
motorcycle (6 Passenger in family member s/friend’ s car

(@ Other ( )

Question 3: Please tell us about what you normally do when you come to today s
destination for today s traveling purpose.
(1) What type of transportation do you normally use?
MMotorcycle @Car @Bus @Bicycle (&Passenger on family member’ s/friend s
motorcycle (BPassenger in family member’ s/friend’ s car

(@ Other ( )

(2) Roughly how much time does it normally take?

It takes about ( ) minutes.

(3) What type of transportation do you use on rainy days?
MMotorcycle @Car @Bus @Bicycle (&Passenger on family member s/friend’ s

motorcycle (©Passenger in family member’ s/friend s car

@ Other ( )

- 148 -



(4) For people who answered other than ”“®Bus” for their normal type of
transportation in (1) above.

Why do you normally not use the bus? (Multiple answers are acceptable.)
@D I use a motorcycle/car for work, so I can’t commute by bus. @ Buses takes a
lot of time in traffic jams. @) Bus fare is high. @ When waiting for a bus, it
takes a long time to arrive. (& Buses don’t have AC so it’s hot. ® It’s crowded
and uncomfortable in the bus. (@) Bus drivers have bad attitudes. T’m scared
because it’s not safe on a bus.

© Riding a bus isn’t comfortable. (Specifically: )
Other ( )

Question 4: Do you normally come to Aeon?
@D I come almost every day. @ I come 2 or 3 times per week.® I come once a week.
@ I come 2 or 3 times per month. & I come once or less a month. & I almost never

come. (@ I’ve never come here before.

Question 5: Did you know about the Park & Ride system you used this time?

@D Yes, I knew about it. @ No, I didn’t know about it.

Question 6: Please tell us about your impression of using the Park & Ride system today.
(1) Do you think Park & Ride is convenient? (5-level scale)

Very much — Somewhat — Neutral — Not really — Not at all
(2) Please tell us your impression of the possible good points of Park & Ride
@D Since I wouldn’t have to drive, it’s carefree. (5—level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly

@ T can read a book, take a nap, or do something else. (5-level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly

@ On rainy days, I can go without getting rained on. (5-level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly

@ T wouldn’t need to worry about exhaust gases. (5—level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly
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® I can go to Aeon on the way home. (5-level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly

® I wouldn’t have to worry about traffic accidents. (5—level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly

@ Other ( )
(3) Please tell us your impression of the possible bad points of Park & Ride. (Multiple

answers are acceptable.)
@ It’s slow because buses get caught in traffic jams. (5-level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly

@) Transferring in the Aeon parking lot is inconvenient. (5-level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly

@3 The environment in the bus is poor. (5-level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly

@ The scheduled operating times are not good. (5-level scale)

Agree strongly — Agree somewhat — Neutral — Disagree somewhat — Disagree strongly

® Other ( )

Question 7: Please tell us about your future intentions of use
(1) Would you use it if the fare was the same as a normal bus fare (5, 000VND)?
@ T would definitely use it. @ T would probably use it. @ I'm not sure.

@ 1 probably wouldn’t use it. (& I definitely wouldn’t use it.

(2) For people who responded @O or @ above, how often do you think you would use it?
@O Almost every day. @ 3 or 4 times per week. @ 1 or 2 times per week.
@ On special days such as rainy days. (Specifically: )

® Less frequently. ® Other ( )

(3) If the following conditions are added to the bus fare (5, 000VND) :

In order to use the Aeon parking lot, you would need to purchase 100, 000VND in Aeon
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shopping coupons in advance. However, since you could use the coupons later for shopping
at Aeon, there is absolutely no loss to you. Do you think you would use the Park & Ride
in the future?

@D I would definitely use it. @ 1 would probably use it. @ I'm not sure.

@ 1 probably wouldn’t use it. (& I definitely wouldn’ t use it.

Question 8: Please let us ask some general questions about your way of thinking. All
questions are on a b-level scale
(1) What do you think about global warming?
@D Very concerned @ Concerned @ Neutral @Not concerned much & Not

concerned at all

(2) What do you think about traffic jam problems on roads?
@D Very concerned ® Concerned @ Neutral @Not concerned much & Not

concerned at all

(3) Do you think environmental and energy problems due to cars and motorcycles are
serious?
@D Very serious @ Somewhat serious @ Neutral @Not very serious (& Not

serious at all

(4) Do you think people should use cars and motorcycles less to alleviate environmental
and energy problems?
@D Strongly agree. (@ Somewhat agree. @Neutral @Somewhat disagree &Strongly

disagree

(5) Are you limiting your use of your car or motorcycle and using the bus?
@D Trying hard to do so. @ Trying to do so. @Neutral @Not trying much to do
so.

® Not trying to do so at all.
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IRLE—ER CO,, CH,, N,O 2013 | Energy balance table, IPCC default *
Wit % CO;, CH,, NO 2013 Energy balance table IPCC default *
_ X €O, CHi N.O 2013_| Eneray balance table 1PCC default «
Aug Sep Oct Nov Dec Jan Feb Mar EERER BB €O, CHy, N,O 2013 | Energy balance table 1PCC default x
g BRAER CO, CHu N0 | 2013 | Energy baanca e 1PCC qeraurt «
* B Wi €O, CH,, N0 2013 | Energy balance table IPCC default *
nE GHEAY AU OFER "f anE €O, CHy N.O 2013_| Fuel consumption or km travelled___| 1PCC default u
GHGA VR k Off-road transportation = = = = =
] Railways - - - - -
Water-bome navigation = = = = =
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BROUSE co, 2013 | Amountof water supply Country specific | o
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IRLF—EH2—DGHGHIHE

Eleciricity and Heat production
Energy
. e fi
Fuel Industries Petroleum Refining

Manufacture of Solid Fuels and Other

combustion Energy industries
(Stationary fion and Steel Non-ferous metals; Cheicls; Pulp,
Manuf P: d Print; Food Prot , Bev
) g aper and Print; Food Processing, Beverage
e Tobacco; Non-metallic minerals; Transport
Industries and equlpmem Machmery Mining and Quaerymg Wood
Construction ducts; Consiructon; Texties and
Do o Specca manste
Other S Commercial/institutional;
ther Sectors Residential;
Agriculture/Forestry/Fishing/Fish farms
i Emissions from fuel combustion in stationary/mobile
Non-specified Solrces that are not speciied aisevhere,
) Automobiles, light trucks, heavy-duty
Road Transportation vmeg‘g:rlg%gcg‘r:lrawlers and buses),
Enel’gy Transportation Off-road Transportation
sector (Mobile Railways

combustion) Water-borne Navigation

Civil Aviation

Fugitive
emissions

IRILX—EH2—DGHGHHE

a—3 T —i GHG 2012
Saurce Energy (938 trillian BTU) PR wh Greenhouse Gas Emissions (47.9 million ££0,¢)
12Tk Difect Use af GHG# i
Natural Gas fAsteala
5 trilion BT
St BTl idential Buildings
iion 1£0¢
Huclear
178 trillion BTU Commercial Buildings
Electr 9.8 million tc0,#
Industrial &
Renewables fo——— Institutional Bulldings
T J 2.8 million tL0e
Steam —_—T
Coal 11 million BTU Public Transit
3.44 trilllon 8TU ¥ 14 million tC0 ¢
On-road
Petroleum Direct Use of Transpartation
207 trflion BTU _" Lo 9.7 million t£0,e
Fugitive Landfills, Wastwater
HCMC TIZ LA )LF—/\Z Emissions Tretment, etc

2.9 million tC0,e 2.9 millio

SRE—IDFET B ?

Source:

IRILX—EH2—DGHGHHE?2

I'National GHG Inventory 20051 TH/\—&h TL\5HR%FE
= TRILX—FEZ (CO,, CH,, N,0)
- MENEDR, BB, i, K, SRR, SR, 142X, LPG
ﬂﬁmﬂi(_ozaLm_Z—)
- MENED, WIRIER B, BB, 20—V R, T, i, K#, /142X, LPG
=« 2% (CO,, CH,, N,0)
- FRIEBE, KTih, B, BH. LPG
« REE (CO,, CH,, N,0)
. SRAENE, SToH, B, B, LPG, RAA TR, AMAHR
« M IKEEZ (CO,, CH,, N,O)
- RIER, HTVYUL, B, BH

(source: National GHG Inventory Report 2005 of Vietnam)

EMB T4 BB LOBH RS
EDEAELH?

IRNF—tH5—: ZiE (BEIFRLER)
Transport — Road transportation (CO,, CH,, N,0)

« Transport sector includes aircraft for international civil aviation and domestic air transport; road transportation
(cars, light duty trucks, heavy duty trucks and buses, motorcycles, etc.); railways; water-borne navigation for
domestic and international; and other transportation activities, such as gas pipeline transport.

« Tier 1 method is used because there are no fuel combustion data by transportation category as well as country-
specific emission factors in Viet Nam.

(source: National GHG Inventory Report 2005 of Vietnam)

CO, Emissions = Z; [(Fuel consumption X EF)— Carbon stored] X Fraction oxidised x44/12

Non-CO, Emissions = 5 [EF,;, X Fuel consumption,,,] WhS;s "
a: fueltype
b: sector activity

Road Transport CH,and N;0 Default

Activity data
7 Road Transport Default Emission Emission Factors (kg/TJ)

- Fuel consumption or

Factors (k e o erme
- Vehicle kilometres travelled (VKT) L | Fueltype  EF(CH) EF(NO)
Fuel type EF(CO)  Motor Gasoline - 33 32
—_— ynconirolled
Fuel consumption for Transport in 2005 . 1 geqrns 0" 201N (M002S) 89300\ tor Gasoline— 25 80

Gas/ Diesel Oil 74100 oxidation catalyst
Mogas.
LPG 63100  MotorGasoline— 3.8 57

Aiway 3845 low mileage light
Road 24108 33528 e AL 7T
- .
Lubricants 73300 Gas/Dieseloil 39 39
el 54.6) CompressedNatural Gas 56,100 Nagural Gas 5 =
River and Seawa 78 1977 3100
] Liquefied Natural Gas 56,100  Lpg 62 02
Source: Energy Balance Tabl n 2005 (sthute of e ‘Source: Toble 321 on page 316 Vol Eneray, __ Source: Table 323 on page 3.1 iy Vol Ene
il ¢ O e 5 Mabie Combuion n PGS Gudew 2006 Chaprer 5 Mable Combugion n PCS Gudems 2006

IRNF—EY5— R
Fugitive emissions (CO,, CH,, N,0)

« Fugitive emissions are intentional or unintentional release of GHG that may occur during the extraction,
processing and delivery of fossil fuels to the point of final use

« Fugitive emissions are emitted from mining, processing, storage and transportation of coal, and oil and natural
gas systems. (source: National GHG Inventory Report 2005 of Vietnam)

1. Coal Mining and Handling (CH,)

1-1. Underground coal mining and post-mining emissions:
1-2. Surface coal mining:
1-3. Abandoned underground coal mines:

2. Oil and Natural Gas (CO,, CH,, N,0)

« Methane emissions within oil and gas system include emissions during normal operation, such as emissions
associated with venting and flaring during oil and gas production, chronic leaks or discharges from process
vents; emissions during repair and maintenance; and emissions during system upsets and accidents.

(source: National GHG Inventory Report 2005 of Vietnam)

XEF

gas, industry segment ]

E,

gas

=2

industry segments[Afndustry segment

where Activity data
Eqes  Annual emissions (Gg) - Indigenous production of Oil and gas
; i p i (e.g. Crude oil, associated-gas, non-
Ainusiy seqment: Activity data (unit of activity) ) B
gas, industry segment. EMISSIoN factor (Gg/unit of activity)

BEDtI—HoDOGHGHHE

1. Solid waste disposal site

\S,\é%?é? "3 Wastewater treatment and < Industrial wasteviater-.
dlscharge Domestic wastewater—

4. Inci ti d burni f i( .
ncineration and open burning of waste

Se

5. Other
8%

GHG emission in waste sector accounted in “Viet Nam National GHG Inventory in 2005”
1.CH, emission from Solid waste disposal sites

2.CH, emission from industrial wastewater

3.CH, emission from domestic wastewater

4.N,0 emission from human sewage

5.CO, emission from waste incineration




BEEWt/5—1: BRERNOEINS

RS DET BN SO (CH,)
HFEF53%: First Order Decay (FOD) method (or Default value)

Averaged composition of waste from “Status
Environment of Provinces”

Average value of three waste composition survey conducted by Hitachi Zosen Corporation at Phuc Hiep
Landfill site in August 2012, November 2012, and January 2013.

reports of De of Nature Re and

Food, organic 59.24 Food, organic 67.9
Garden 276 Garden ]

Paper 27 Paper 28
Wood 1.05 Wood 06
Textlle 330 Textile 64
Nappies. 0.01 Nappies 17
Plastic, other inert 30.94 FiEeiE G 206

s environment reports of Department of

e RS St Bk mom: of Proeies Source: calculated based on the survey

onducted by Hitachi Zosen Corporation

HEH 8 0.7kg/capita/day
BHFTREBSN HERBEEYIOEIE: 65% in 2000, 71% in 2003
BB O E XS unmanaged and deep in urban area (0.8)

DONRE ?

EREE)

* The amount of Industrial waste disposed in landfill is missing. 1,177,150 t-CO2 eg_mear

BEEMEI5—2: BEENOLEMLE

BHEEEMOIRAME
« Waste amount Vietstar receives: 450t/day (=164.25Gg/year)
(source: survey conducted by Hitachi Zosen Corp.)
* Proportion of the received waste going to composting process: 35%
(source: survey conducted by Hitachi Zosen Corp.)
» Emission factors: 4g CH,/kg waste treated, 0.3g N,0/kg waste treated
(IPCC 2006 Guideline)

(164.25Gg/year X 0.35 x 4t CH,/Gg) X 21 + (164.25Gg/year % 0.35 x 0.3t N,0/Gg) X 310
CH, emission N,O emission
CO,eq CO,eq

=10,175.2875 t-CO,eqlyear
FER(EE)

* The amount of other composting plants (e.g. Tam Sinh Nghia) process to make composts is missing.

L, DONRE ?

BEDEI2—3: BEDO R
EEYOHEH

- CO, emissions resulting from waste incineration of carbon in waste of fossil origin (e.g. Plastics, certain textiles,
rubber, liquid solvents, and waste oil) should be included in emissions estimates.

- Carbon fraction derived from biomass materials (e.g. Paper, food waste, and wooden materials, etc.) is not
included.

8

CO, Emissions = %, [IW,xCCW, xFCFx EF] x44/12

where
i =MSW(municipal solid waste), ISW(indl
(sewage sludge)

ial solid waste), HW(

IW,: Amount of incinerated waste type i (Gg/year) DONRE ?

CCW, : Fraction of carbon content in waste tyep i (default value = 60%)

FCF,;: Fraction of fossil carbon in waste type i (default value = 40%)

EF; : Burn out efficie of of for waste type i (default value = 95%)

waste), MW (medical waste), SS

- In Viet Nam, rate of solid waste burned in incinerator is very low and mainly hazardous medical solid waste
(clinical waste) is burned in incinerators of hospitals.

- The amount of hazardous medical solid waste can be estimated by using total number of beds in hospital
volume of waste per bed, and rate of hazardous waste in medical waste

* If statistics for the amount of incinerated waste is available, activity data should be updated.

KEREHIF—DGHGHHE: H#KkDEE

1m® DFKERET BOIHAT DI (1)

1m® DHKEWET HOIHTBRIEY

0.37616 kg-CO,/mi

KEES RS L 0.0000191 kg RS9 0.014 kg

ik 0.00087 kg Source: LCA Software (MiLCA).
REEFMF FUDL 000616 kg

s 00000748 kg

RUBIET LI =S4 00301 kg

Source of picture: Waterworks Bureau of Osaka City

~—F=

0.23 kg-CO,/ni

Source: TOTO and Mitsubishi UFJ Morgan Stanley Securities Co., Ltd.

0.205 kg-CO,/m

Source: Osaka City's Environmental Report (FY2012)

KEFEIE—: SKROREIHST—4

C02 Emissions = %;[Amount of water supply x EF] "

1< Water supply plant

. 0.23 kg-CO,/m

DONRE ?
ter treatment facilty (Water supply | "™ Quantity AD Reference EF €02 emissions
cility) [Unit/yr] kg CO2eq./Unit] | [Gg CO2eq,/yr]
ffotal na. [l 505,127,840.0 na. na. 116.18
Real data from Saigon Water Supply
[Thu Duc 1 Water Plant m3  f 259,633,205.00| Corporation (SAWACO) 0.230 59.72
[Tran Hiep Waster Plant m3 98,787,774.0 same as above 0.230 22.72
BOO Thu Duc Water Plant | m3 | 109, 0 Plan of Water Supply 0230 25.19
[Binh An Water Plant m3 | 365500,000.00] same as above 0230 8.0
Ground Water m3 706,861.00 same as above 0.230 0.14

KE B 5—2: FROMEIHES A Dt
RPN BOCH,HEH

recinne = TOW;: Total organic wastewater type i (kgCOD/year)
CH, Emissions = 5;[TOW, X EF;— MR}] EF, : Emission factor of wastewater type i (kgCH, /kgCOD)

MR;: Total amount of methane recovered or flared from wastewater type
i(kgCH.)

where

Caverage of industrial categories for an estimate of CH, emissions from industrial wastewater in
“Viet Nam National GHG Inventory in 2005”
it DOIT ?
Activity Data

- Beer & malt

- Fish processing - Production of some important industries (ton/year)
- Unit wastewater generation (m*/ton)

- COD concentration in wastewater (kg COD/m?)

Judgment by

- Pulp and paper A
~ Iron & steel steering board?

£ EE B KO DOCH, HEH
CH, Emissions = 5, [TOW*EF,— MR]

where
TOW,: Total organic waste (kg BOD/year)
EF, : Emission factor (kgCH, /kgBOD)
MR,: Total amount of methane recovered or flared (kgCH,)
Activity Data

DONRE-CCB ?
- Human population (1000 persons)

ble organic (kgBOD/
(default: 408D/ 14,600kgBOD, Jy

Fraction of domestic wastewater treatment
(expert judgment in National GHG Inventory, 2005)
'L“g—q_l- Cenralized, aerobic treatment: 0%
- Septic system: 30%
- Untreated: 70% Judgment by
steering board?




KRFES5—3: AKLREIZHESN,ODHH

N,OfH

- N,O emission can occur as direct emission from treatment plants or from indirect emissions from wastewater
after disposal of effluent into waterways, lakes or the sea.

- Direct emission from nitrification and de-nitrifi at
minor source.

plants may be i asa

N,O Emission = Protein*FracypgrXNReope XEF

where
Protein : annual per capita protein intake (kg/person/year)
(26.3895 kg/person/year in 2005 (source: Annual report of Viet
Nam nutrition institute))
Fracypg; : Fraction of nitrogen in protein (default=0.16, kg N/kg protein)
NRpoopie - Number of people
EF: emission factor (default=0.01, kg N,O-N/kg N)

DONRE-CCB ?

BERI2—MEDGHGHH

: : cattle, buffalo, sheep, goats, camels, horses, mules
Enteric fermentation ‘[ and asses, swine, poultry, other

Agriculture cattle, buffalo, sheep, goats, camels, horses, mules
sector Manure ma”ageme”t and asses, swine, poultry, other
Aggregate sources and GHG emissions from biomass burning, liming,
non-CO, emissions urea application, rice cultivation, direct/indi
sources on land N,O emissions from managed soils, etc.
B%E:

GHG emission in Agriculture sector accounted in “Viet Nam National GHG Inventory, 2005”
. Enteric fermentation (CH,)

Manure management (CH,, N,O)

Rice cultivation (CH,)

Agricultural soils (N,0)

Prescribed burning of savannas (CH,, N,0)

Field burning of agricultural residues (CH,, N,0)

-

oo pwN

BREEIS—HD5NDGHGHEH

ERRICHITIEELSGHGHRERAUTAER

Source: IPCC Guideline 2006 Volume 4: Agriculture, Forestry and Other Land Use, page 1.6 of Chapter 1: Introduction

REEII—ISDGHGHH2
HCERFEECH,) e Population of vestock (head)

CH, Emissions = 5 [A; XEF] EF, : Emission factor for specific population (kg/head/year)
4 i Index, livestock categories

REH MO EIE(CH,) where
L. - A,;: Population of livestock (head)
CH, Emissions = Z;[A*EF] EF, : Emission factor for the defined livestock population (kg/head/year)
Index;: livestock categories

ES YO EE(N,0) where
o 2 N,: Number of head of livestock category i
N,O Emissions = 5 {Z; [NxNex; xMS] XEF} Nex, - Annual average N excretion per head of category i
(kg N/1t animai/year)
MS,: Fraction of total annual excretion for each livestock
category i that is managed in manure management

DARD ?

EF,: N,O emission factor for manure management system S
(kg N;O-N/kg N)
i: Category of livestock, S: Manure management system

HEE(CH,) whoro

CH, Emissions = 5. 5.5, [EF., xA., x106] EFu: a daily emission factor for i, , k conditions (kg CH./halyear)
4 1<) <k L ik " ik 1 Ay Annual harvested (irrigated) area of rice for i, j, k conditions
(halyear)

1 represent different ecosystems, water regimes, type and
mount of organic amendments, and other conditions, under
which CH, emissions from rice may vary.

&1 N i N,O)
Direct emissions (N,0) where
N . Few: amount of synthetic fertilizer N applied to soils (kg Niyear)
Indirect emissions (N,0) Fon: amount of organic N additions applied to soils (kg Niyear)

T—SIRIZEAT IR TV a—)L(53H)

Bt HE
- ERBEOHEEICT—2 DAFAFEEIZDLT
7RA98 (K) ##32 (15t round of Working Group Meeting® 35 T)
7H10B (K . %O)NRE?L{';%EJE~ ETMZ L DERITEE (F
- RFBOBMEL, —HEBORBPICHRDOEHD
7TANMAB (£) BT T—ADOHEIZDONT, HBHEIHET S
(2" round of Working Group Meeting® 15 T)
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1. Overviews of models (ExSS, Waste)
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Peramerers e epanizstice
[Pecision no. 589/QD-TTg approval of the Master Plan for the development of HCMC by 2020 with vision to 2050  Mietnamese Government May, 2008}
[Decree 16-NQ/TW dated August 10, 2012 the Direction and Respr Of HCMC by 2020 g 2012,
- TO d es | n t h e H C M C LOW C ar bO n C |t LCC IDevelopment  [Decision 2631/QD-TTg approval of Master plan for the socioeconomic development of HCMC until 2020 with vision
sce n a rl Os [Region until 2020 with vision to 2030 fletnamese Government <
[Decision 24/QD-TTg approval of the adjustment of the Master plan for constructing HCMC by 2025 s 1an, 2010
pandiee [pecree 02-NQ/CP dated January 06, 2014: Land use planning by 2020 and Land use plan first 5-year 2011-20150f | o N ot
To support JCM project of HCMC stud LR
pp proj y T o e e
[Transport. poac il
CO n d u Cted by H C M C a n d Osa ka C I ty zDg;:;won 568/QD-TTg approval of Master plan for in HCMC by beyond [\ - mese Government or, 2013
- [Decision no. 2305/QD-UBND approval of Green energy program for HCMC by 2015 Femc Government Iy, 2012]
- To support enhancing the capacity of Low |
[Decision no. 47/2007/QD-TTg approval of the Plan for the organization of the implementation of the Kyoto b @ 3 P
. [Protocol under UNFCCC for 2007-2010 period fletnamese Govermmen! d
| | Carbon policy development of related peaonre ey e
. . . . . . 2 IDecision no. 2139/QD-TTg approval of the National Climate Change Strategy [Vietnamese Government Ipec, 2011
fo) rga nizations by int rod uci ng simu I ation [pecision no. 1383/QD-TTg approval of National Green Growth Strategy for Vietnam e s
[Pecision no. 1775/Qd-TTg approval of the Plan to manage GHG emission and Carbon trading activities to the world L L
models (AIM) to give comprehensive and pinre : - e L re—
consistent pathways - - o T 7 AR BE G e[ =
[Pr t building on CI ‘mitigation for officials and staff of Ho Chi
Project. 1 'g the trend of green HCMC and icMe P

Scope of the stud \ Work procedure \

1. Collect relevant
information

¢ Baseyear: 2011 Statistical
* Target years: 2020, 2025, 2030 (follow targets of some L"“lt’&]]
egal

development plans), 2050 (preferred by GEC) FoT——

* Sectors: Energy, Transport, Industry, Waste, (Agriculture, sources
LULUCF) Energrya‘ljal:lance

* Area: HCMCas 1 region Social Accounting

+ Target GHG: CO,, CH,, N,O, (HFCs, PFCs, SF,)

« Social: 1 population group, 1 household type % )

Matrix
* Transportation: consider both domestic and cross-border 7 ey e vison, 7 et latedvsion

2. Discuss with
related departments

3. Prepare data input

4. Integrate base
ear’s data

¥ __Energy related vision,

* Passenger transport mode: Road (bicycle, motorcycle, car, taxi,| | —

N . . . L. 5. Analysis of 6. Design of Low Carbon HCMC | \
bus, train) (with estimation for walk, MRT), waterway, aviation - {cun'em statusand | | in target years and estimation of ] -
* Freight transport mode: Road, waterway, maritime, aviation i T ——— Bay | \GHG emission reduction potental
| nlomationshariag | ) 7 Design of Low Carbon
| | and exchange with Actions for HCMC
. . . - - Osaka City
Expected audients and related organizations | - T
| | HCMC People Committee, HCMC CCB, DOST, Univ.NRE o ([ T e R N Brochure of Low ] ) |
(

Carbon HCMC 2030 Carbon HCMC 2030




- Low caron v
|
Table of contents of study report

“Low Carbon HCM(C”

Foreword
Preface

|l | 1. Low Carbon HCMC at a Glance —
2. Policy context of the Low Carbon HCMC
3. Long-term scenarios towards Low Carbon HCMC
(Detail of countermeasures)
| | 4. Important tables and figures extracted from the
. | detailed report

This part will be discussed with HCMC CCB, related
departments/organizations, Osaka City and so on.

Image of expected outputs (1)

Quantified socio-economic vision of HCMC
Table S-1 Estmation result of scenario quantification im 2030
= 2030/
2005 2030 2005
Population (10°) 147 095
No. of bouseholds (104) 65 099
GDP (bill yen) 6124 136
GDP per capita (mill yen/capita) 415 5! 143
Gross ourput (bl yen) 3938 135
Primary ndustry 17 113
Secondary industry 2735 130
Tertiary industry 6947 9307 137
Passenger tansport volume (mill pkm) 9251 8192 0.89
Freight transport volume (mill t-km) 3484 4571 131

(Example from Low Carbon Kyoto)

i-Low cron v [
Image of expected outputs (2)

Tables of potential reduction countermeasures
Household sector

= [y p— -

55 §9453 39950

§538 5% 33 83

(Example from Low Carbon Kyoto)
Similar tables for commercial, industrial, passenger transport,
freight transport and waste.

|

Collecting and organizing necessary information

Table of content of “Background information report”

CHAPTER 1 RELATED POLICY INFORMATION momvsnsssssmasmsmss
11 Required infarmat
12 Litori
13 cailability

CHAPTER2  GENERAL INFORMATION SOURC Euvnncsssonossssmssinsi B
|21 suibiie mformatio
21 Main statistics compiled by Vietnam General Statistics Office................ 8¢
202 Main staristies published by HCMC Statistics Office
213 Sector classification in Vietam SYB and HSYB..
22 Other
221 Energy Balance Table (IEA. 2013)....
222 National GHG Inveatary report 2005 oF Vietmam .

3.2 Economic information
3.3 Passenger transport
3.4 Freight transport
3.5 Residential and commercial
3.6 Industry
3.7 Energy
3.8 Agriculture and Fishery
3.9 Waste
—— 3.10 LULUCF
304 Cument data availibiity 3.11 Technology
AFPENDICES. 3.12 Mitigation countermeasures
Appendix A~ Data for base year 2011 -
Appendix B - data collection in HCMC.

CHAPTER3  SECTOR SPECIFIC INFORMATION.
34 Population and bousehold.
340 Required informasi
112 Ik

The necessary direct and frank discussion points are:

- Identification and relationship with related development
programs by HCMC and national government

- Framing of structure and scopes of “Low Carbon Policies
| | for HCMC” :

Compiling necessary information

Long-term collaboration scheme, especially from a view
| | point of research institution

- International networking and alliance scheme of Asian
LCC development

cam on!

AIM team
July, 2014



Appendix: AIM experience (2)

Appendix: AIM experience (1)
Low Carbon Policies/Actions: Bundling potential measures to Low Carbon Projects : Initiating projects based on policies
Policies/Actions

Green
Action 1 Integrated Green Transportation
Action 2 Green Industry
Action 3 Low Carbon Urban Gavernance **
Action 4 Green fulding and Construction
Action 5 Green Energy System and Renewable Energy
R
Action & Low Carbon Lifestyle.
Action 7 Community Engagement and Consensus Bullding™*
Environment

T e (s et 48 b g 1
Action B Walkable, Safe and Livable City Design [T p——
Action 8 Smart Urban Growth
Action 10 Green and Blue Infrastructure and Rural Resources
Action 11 Sustainable Waste Management Aamen 8 Wekatn, ok 04 st Coy Deve WO

Ciean Alr e P ———
e ——

i 7 oty et i Dt 51

D
P ——

Example of Low Carbon Iskandar]
[Examp 4 (Example of Low Carbon Iskandar)
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CLIMATE CHANGE
ACTION PLAN
IN 2016 - 2020 PERIOD

HCMC, 7/2014

HO CHI MINH CITY

CONG HOA XA HOI CHU NGHIA VIET NAM

GENERAL INFORMATION

e Area: 2,093.7 km?

Population: 7,162,864 (2009) - 70% under 35 y.o
Density: 3,419 persons/km?

* Forestry area: 37,000 ha, centralise in Can Gio Ditrict
(Can Gio Mangroves are recognized as a UNESCO
Biosphere Reserve World in 2000)

* Total length of rivers and canals network : 795.5 km

ACTION PLAN

* Climate change action plan of HCMC towards 2015 was
approved by HCMC People’s Committee on Feb-5-2013.

* This plan aims to develop programs to respond to climate
change and to propose solutions for reducing greenhouse gas
emissions.

*  This will be a commitment to reduce emissions and to be a
Green city of Ho Chi Minh City for the government and the
world.

RESPONSIBILITIES & RESOLUTIONS

1. To assess the extent and impact of climate change in HCMC

2. To identify measures to respond to climate change

3. To build science and technology program on climate change

4. To enhance institutional capacity, institutional and policy on
climate change

5. To enhance awareness and capacity
6. To enhance international cooperation

7. To integrate climate change issues into strategies, programs, planning
and socio-economic development

8. To develop action plans for each sector to respond to climate change

9. To implement priority projects

PRIMARY RESULTS

CCAP

SOLID WASTE
MANAGEMENT

WATER

RICULTURE
- MANAGEMENT

PLANNING | ENERGY




To develop an action plan
for each stage

CCAP DEVELOPMENT CYCLE

Research
Development
f

of
CCAP

Clased & continuous
cycle

Implementation

REGIONAL CCAP

THANH PHG HO CHI MINH_ o

L™

LEGAL BASIS

Decision No.1474/QD-TTg dated 10/05/2012 of Minister about publishing Climate Change
Action Plan for the period 2012-2020.

Resolution No. 24-NQ/TW the 7th Conference of the Central Executive Committee of the XIth
actively respond to climate change, enhance resource management and environmental
protection

Resolution No. 08/NQ-CP dated 01.23.2014 issued by the Government on implementation of
the action program Resolution 24-NQ/TW the 7th Conference of the Central Executive
Committee of the initiative XI response to climate change, enhance resource management
and environmental protection

Action Plan of the City Commission 34-CTrHD/TU on the implementation of Resolution No.
24-NQ/TW of the Party Central Committee XI to actively respond to climate change,
strengthen financial management Resources and environmental Protection
The master plan of Ho Chi Minh City in 2025 by the Prime Minister approved the Decision
dated 06/01/2010 24/QD-TTg;

- 2484/QD-UBND dated 15.05.2013 Decision of the Municipal People's Committee approving
action plan to respond to climate change in the area of Ho Chi Minh City to 2015 period;
Framework Plan guides action in response to climate change of the industry, together with
the local dispatch dated 13/10/2009 3815/BTNMT-KTTVBDKH Ministry of Natural Resources
and Environment;

Document dated 19/03/2014 1909/VP-DTMT of the municipal People's Committee for
approval Affairs Department of Natural Resources and Environment Action Plan for the city of
Ho Chi Minh.

OBIJECTIVES

(1) the assessment of climate change impacts on various regions,
(2) the status quo of infrastructure,
(3) vulnerabilities of various regions,

(4) climate change responding capacity of each region to step by
step fulfil the specified CCAP that is possible to apply for
climate change responding actions in each period from short-
term to long-term.

SCOPE

* Central urban region (existing 13 central districts): focusing on

urban development.

Eastern urban region (District 2, 9 and Thu Duc District with
total area of 211 km? and the center is Thu Thiem): focusing
on developing key high-classed service industry and hi-tech
industry.

Southern urban region (District 7, Nha Be District and a part of
District 8 — southern area of Te Canal, and Binh Chanh District,
area 194 km?): develop port services and commercial services.

SCOPE

* Northern urban region (District 12 and most of Hoc Mon

District, area 149 km?2): develop ecological service industry
integrating hi-tech agriculture.

* Western urban region (Binh Tan District, a part of District 8

and Binh Chanh District, area 191 km?): develop service
industry and industrial zones.

* Agricultural region (a part of District 8, Cu Chi and Can Gio

Districts): develop agriculture, ecological and biosphere
reservation areas.




METHOD

Assess current situation and determine scenarios of socio-
economic development

Assess the impact of climate change and vulnerability

Assess the risk of damage due to the impact of climate change

Assess the capacity to adapt to climate change risks and to reduce
vulnerability

Propose adaptation and mitigation measures

Evaluate, select and rank measures of adaptation and mitigation
in order of priority

CONTENT

1. Assessment of current situation and determination of
socio-economic development scenarios

- Survey and collect information of regions about nature,
socio-economy, culture, environment

- Strategy, planning, programs and regional development
plans in 2020, vision to 2030

CONTENT

2. Assessment of climate change’s impacts
- Building systems of criteria and evaluation standards

- Identify the economic, societal sectors that affected by
climate change and the prioritization (spatial and time
context)

- Assess the impacts of climate change and vulnerability in
periods (2016-2020 and 2021-2030)

- Listing, evaluate lacking infrastructure, programs of HCMC.

CONTENT

3. Identification of action plan

Establish methods to identify climate change reponding
solutions in HCMC

Establish methods to identify reponding demands in each
industry/sector/region in HCMC

Establish criteria and coefficient framework for identifying
responding solutions

Establish the assessment methods, select the priority
solutions.

Apply to methods CIP (Capital Investment Planning) of the
World Bank (WB) to facilities and infrastructure assessment
for the Action Plan for climate change adaptation and
mitigation in HCMC.

IMPLEMENTATION PLAN

- Establishment and funding of plans:3/2014-7/2014

- Survey: 7/2014 - 12/2014

- Assessment of climate change’s impacts : 12/2014 - 3/2015
- Development of action plan: 3/2015 - 9/2015

- Approval: 9/2015

THANK YOU FOR
YOUR LISTENING




DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENT
HO CHI MINH CITY CLIMATE CHANGE BUREAU

INTEGRATING CLIMATE
CHANGE ISSUES INTO URBAN
PLANS OF DISTRICT 4

July 2014

LOW CARBON CITY DEVELOPMENT PROGRAM : i1:

Osaka city

CONTENT

I. THE COOPERATION PROGRAM WITH
ROTTERDAM CITY

II. INTRODUCTION OF DISTRICT 4

III. INTEGRATE CLIMATE CHANGE ISSUE IN

DISTRICT 4

LOW CARBON CITY DEVELOPMENT PROGRAM jl;
Qssla iy

COOPERATION PROGRAM WITH
ROTTERDAM CITY

IUGNG VE PHIA BIEN THICH UNG VOT BIEN DOT KHI HA SNSRI oty city
. P e, " Moving Toward the Sea
KET BIEN BAN GHI NHG GIAL DOAN 2013-2015 VE SI/ H( Adaptation  with  Climate

A THANH PHO HO CHI MINH VA THANH PHO ROTTERI Change

*Time: 12/2011 - 02/2013
*Objective: Develop Climate
Adaptation ~ Strategy  with
(LAY specific recommendations  in
& city and port development
Jl towards the sea in the context
B of climate change

*Results:

1. The Atlas

2. Climate Adaptation Strategy
- for Ho Chi Minh City (CAS)

ONCLUSION OF THEFROGRAM “HO CHI MINH CITY
THE SEA WITH CHIMATE CHANGE ADAPTATION™

FONY FC
= TOWA
" RANDUM 2 JING ON C

DAM FOR

Osaka city,

IMPLEMENTATION OF CAS

Climate Adaptation Strategy

h City

Osaka city,

%

*Inner district of HCM city

«Area: 417.08 ha (smallest
among 24 districts)

*Population: 184,114

-Density: 44,141 ppl/km?
(second highest)

«Covered by Saigon River
¢ and canals

N “Economic structure:
-1 Trade — Service, Industry -
Handicraft Industry.

LOW CARBON CITY DEVELOPMENT PROGRAM : i5:
Osaka city

INTEGRATING CLIMATE CHANGE ISSUE

* Planning

« Water Management

Rotterdam

LOW CARBON CITY DEVELOPMENT PROGRAM

X

Osaka city




THANK YOU!

Osaka city

“ | : e { 6 strategic directions

Re-design drainage system, create
b water storage

Flood protection and reduction of
3 salinization nuisance

Strengthen the blue-green network

Osaka city
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Institute for Global Environmental Strategies

MRV Project in HCMC:
Progress and Activities
in FY2014

Shiko Hayashi and Junko Akagi, IGES Kitakyushu Urban Centre

2n¢ Working Group Meeting for the Development of HCMC Climate Change Action Plan 2020 i_gﬁ

21t August 2014, Ho Chi Minh City Glabt] Eavirapmeal

is GHG Inventory important

* Management-cycle for low-carbon city development/green growth

- Afundamental tool for local governments assess the amount of current GHG emissions, identify key
emission sources, set a target for GHG emissions reduction, and develop effective mitigation actions in
MRV manner

GHG Inventory
in base year

(Assess the current
GHG emissions)

. Identify key emission
sectors/sources by GHG
Inventory

. Baseline setting/ Forecast
future emissions scenario

. Set a GHG reduction target
. Develop mitigation actions
. Summarize in Action Plan

8. Revise mitigation actions/
Action Plan as necessary

9. Report GHG reduction
(reflect into GHG inventory
in next year)

7. Account GHG reduction
impacts

8. Review & evaluate the
effects of mitigation
actions/ Action Plans

IGES | hitp:/iwww.iges.or jp

Not for citation

CO, emissions by sector in FY2008 (Osaka City) I—G—EEE_

CO, covers 96% of total GHG emissions

Waste
Industrial processes 4%

Energy industries
1%
0% -

i®
Foraix RER =X
% (= ]
%

Industries
%

Household

%

Osaka city

Transportation

Commercial 15%

33%

Source: Osaka City, Ci Ig. 19515 htmi

IGES | http:/iwww.iges.or jp Not for citation 5

MRV - Visualizing GHG emissions IGES

Measurement

MRV is a tool for:

B Setting goals and designing policies/projects
B Proving the credibility of efforts

B Facilitate/attract further support

IGES | http:/iwww.iges.or jp Not for citation 2

g

National GHG Emissions in Viet Nam (in 2000 and 2005)

—
National GHG Emissions in 2000 National GHG Emissions in 2005
(1,000 t-CO,e) o00icom (1,000 t-COe)
Total emissions. uomo Total emissions.
and removals 150,899 ey m¥esr1300 | and removals 163,697
vom 2008

R 206,647 | W Emissions 221,081

Removals 75,749 Removals 57,384

Source: Vit Nam Second National Communicationtothe United Ntions Framework  Source: National GHG Invertory Report 2005 o Vietnar: The Project for
Convention on Climate Change (hitp://unfcce.intiresource/docs/natc/nmnc02.pdf)  Capacity Buiding for National Greenhouse Gas Inventory in Viet Nam

IGES | hitp:/iwww.iges.or jp Not for citation 4

CO, emissions trend by sector (Osaka City) M,EE.

e MBI COz P BO T (L ( 1990-2008) }

(Unit: 10,000 t CO2)

Emission reduction
from 1990 level

\ Commercial ~+34%

L | tmaustry -

W | Commercial 4 p3%
———p—0—FF | ouer ;1]

TR

1990 2000 2002 2004 2006 zmu[ 1
{ RAOOHHFREZEFROMETS( B) OEREEA)

Source: Osaka City, City 0 it i 19515 htmi

IGES | http:/iwww.iges.or jp Not for citation 5
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HCMC’s GHG inventory (city-wide) & Dot
Sector Activity Gas Year AD EF Data
Energy Generation CO;, CHs, N:O 2013 Energy balance table, IPCC default *
Industrial CO;, CHs, N:O 2013 Energy balance table IPCC default *
Stationary CommerciallInstitutional COj, CHy, N,O 2013 | Energy balance table IPCC default *
units Residential CO,, CHa, N:O 2013 | Energy balance table IPCC default *
m Agriculture/ Forestry/ Fishing CO;, CH,, N;O 2013 Energy balance table IPCC default *
.a, Fugitive emissions CO;, CH,, NO 2013 Energy balance table IPCC default ®
< Road transportation CO,, CH,, N,O 2013 Fuel consumption or Km travelled IPCC default *
Mobile units Railways e i i = =
“Tap water production COo, 2013 Amount of water supply Country specific: o
Water Waste water CH,, N:O 2013 Industry production, Population IPCC default A
treatment/discharge

‘Solid waste disposal CH, 2013 Composition, generation per capita FOD method o
Waste Biological treatment CH,, NO 2013 Waste amount processed IPCC default A
Incineration & open burning €O, 2013 Waste amount incinerated IPCC default A
IPPU - - - - -
Enteric fermentation CH,. 2013 Population of livestock (head) IPCC default a
> Manure Management CH,, N:O 2013 Population of livestock (head) IPCC default A
3 Rice cultivations cH, 2013 | Harvested (irigated) area of rice IPCC default N
E Emission from managed soils N,O 2013 Amount of N (nitrogen) to soils, etc. IPCC default a
Formey, L U z - =

Overview of GHG emissions in water resource sector

GHG emissions in water resource sector in HCMC (2013)

Emission (Gg)
Category T
CO, CH, 1 CO, equivalent
~
CO, emission from tap water 116.18 - - | 116.18
production :
I
CH, emission from industrial _ . | _
‘wastewater ~ P 1
— '
P . I
CH, emission from domestic 0.028 | 0.58
‘wastewater I
T
. . \
N,O emission fronfn waste 025 , 79.00
water treatment and discharge h
Total 116.18 0.28 0.25 : 195.76

Overview of GHG emissions in waste sector

Schedule of GHG Inv

tory developmentin HCMC

Sectar Ty Angist | September ‘ October November ‘ Dewmber
. . . ; ' '
GHG emissions in waste sector in HCMC (2013) T oy | st 901y olloon o AD s G s _ Bt & s rming i
T T T £ — |
T f f } }
Emission (Gg) Eneey Boundaysetine  Swwvey & ccllectionof 4D M HG swissiom  Evab & nethod
Category T ! ! : 1 ":
co, CH, 1 CO, equivalent RerewAD  Messme GHG amisions | Frnae & deervive vaswirg H
H e 51 . ;
> T setfon HOMC specifc B i i
CH, emission from solid -~ 1 : ! i
waste disposal sites 3605 o : LI77.15 el ik | : E
. { | i
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One Socio-Economic vision and Two mitigation scenarios

@ The Socio-economic Vision is mainly followed after Decision 2631/QD-TTg

Unit 2011 2030  2030/2011
Population persons 7,590,138 10,869,565 1.4
No. of households households 1,789,630 3,623,188 2.0
GDP per capita mil. Dongs 67 256 3.8
GDP bil. Dongs 509,334 2,783,178 5.5
Passenger transport demand  mil.per.km 68,339 145,121 2.1
Freight transport demand mil.ton.km 73,485 350,944 4.8

®Two scenarios are developed for the analysis

Scenarit Characteristics

Business - Socio-economic assumptions in the above table

as Usual - Share of public transport mode complies with Decision 568/QG-TTg with the
(Bau) assumption that only 50% of the urban public transport is constructed

- Energy intensity (Energy/GDP reduction) reduction more than 20% in 2030
compared with 2011 following after Decision No.1393/QD-TTg

Counter - Socio-economic assumptions in the above table
Measure - Share of public transport mode complies with Decision 568/QG-TTg with the
(c™m) assumption of 100% implementation

- Additional measures are implemented to achieve the CO, emission reduction
more than 20% reduction compared with 2030BaU

Pol

al background 2

Decision no. 1393/QD-TTg (Sep. 25, 2012)
“Approval of National Green Growth Strategy for Vietnam”
- The period 2011-2020: Reduce the intensity of GHG emissions by 8-10% as compared to the
2010 level; reduce energy consumption per unit of GDP by 1-1.5% per year. Reduce GHG
emissions from energy activities by 10% to 20% compared to BaU

Change Action Plan (CCAP)
. v - Orientation towards 2030: Reduce annual GHG emissions by at least 1.5-2%; reduce GHG in
\_ for the Period 2012-2020" energy activities by 20 to 30% compared to BaU

Decision no. 1474/QD-TTg
(Oct. 5,2012)
“Publishing National Climate

b
(" Decision no. 2484/QD-UBND . .
! s 24?3) Proposal for “Climate Change Action
“Issuing Programs for Plan in the 2016-2020 period, with
Implementing Climate Change L a vision towards 2030”
\ Action Plans of HCMC by 2015” 5

[ I ]
/ Decision no. 2631/QD-TTg

Decision no. 568/QD-TTg Decision no.

. (Dec. 31, 2013) 4 (Apr 8, 2013) B,_?:{ﬁ,o'
‘Approval of Master Plan for Socio- “Approval of Master plan for (May 5, 2012)

economic Development of HCMC till
2020 with vision to 2025”
-10.5% (2011-2015), 9.5-10%

Transportation development for HCMC
by 2020 with vision beyond 2020”

“Approval of
Green Energy

- Annual GDP growth: S harof EaraporEmode: P

3 rogram for
(2016-2020), 8.5-9% (2021-2025) -2020: public (20-25%), private (72-77%), others HgM C by
- Population (mil.): 8.2 (2015), 9.2 (2020), 10 (2025) Y

- 2030: public (35-45%), private (51-61%), others
- Ratio of electricity consumptiongrowth and GDP - Beyond 2030: public (S0-60%), private (35-45%), others

Qowlh 1, try to below 0.8 (more than 20% reduction)

2015”

Final energy consumption and CO, emission 4

®Rapid growth of driving forces (GDP, population, transport
demand) leads to the increasing consumption of energy and CO,
emission.

2011 2030BaU BaU/2011
Final energy consumption (ktoe) 9,404 37,894 4.0
CO, emission (ktCO,) 35,649 161,818 4.5

~Industry is the main energy consumer (52%) and CO, emitter
(55%)

© Energy intensity in 2030BaU reduces 26% compared with 2011,
which complies with Decision 2631/QD-TTg (20%) and Decision
1393/QD-TTg (17 %)

2011 2030BaU 2030CM

Energy intensity (toe/bil. Dongs) 18.5 13.6 10.8
CO, emission per GDP (tCO,/bil. Dongs) 70.0 58.1 41.4
CO, emission per capita (tCO,) 4.7 14.9 10.6

CO, emission and its reduction 5

- By the 2030 CM scenario, the direct CO, emission reduction is
expected to 21% of total emission of Business as Usual (2030BaU)

- In addition to it, 8% reduction is expected from the mitigation of
grid power

180 m Grid power (12.3) 8%
160 Freight transport (5.0)
140 W Passenger transport (3.8),
leo m Residential (7.3)
S'100 (34.2 MtCO,)
g m Commercial (8.8) 21%

m Industry (9.3)
m Agriculture (0.007)
m CO, emission (115.4)

2011 2030BaU 2030CM

ation Actions and their Impacts

To realize this 21% reduction, FIVE actions are proposed
Sector | Agriculture | |passenger| Freight | Total |Reduction
and Commercial | Residential
LTS mEiERy transport | transport| (ktCO,) |  share

Action 1.

Green agriculture and industry 9,309 0| 0 0| 0| 9,309 27%|

(Energy efficient equi fuel shift)

Action 2.

Green house and building 0] 6,578 4,910 0| 0| 11,489 34%|

(Energy efficient equi fuel shift)

Action 3.

Diffusion of energy saving behavior 0 2,181 2,339 0| o 4520 13%)

use of energy device)

Action 4.

[Smart transportation system 0| 0| 0] 3,597 4,870 8,467 25%)

(Energy efficient vehicle, modal shift)

Action 5.

Growth of renewable energy 0] 25 24 163 159 370 1%|

(Solar, biofuel, CNG)

Total (ktCO,) 9,309 8,784 7,273 3,760 5,029| 34,155 100%|

share 27%) 26%| 21%) 11%| 15%| 100%|




Conclusion and discussion 7 Working procedure 8

© FIVE mitigation actions are proposed to reduce 21% of CO, emission in energy- l Statistical ‘ 1. Collect relevant]
use activities (Agriculture and Industry, Commercial, Residential, Transport) information information

© With mitigati lyzed in this brochure, most of the targets prescribed in Legal documents [ esckground nformaton
“decisions” will be complied, except national GHG emission (less than 2 times rel:t-e[;'z‘e“;:r‘:'r::ms ,,,,,,,,
compared with 2010). Further actions must be searched, especially in the field of sources

LULUCEF, such as with s collaboration with Mekong Delta region)

3. Prepare data input

4. Integrate

Energy Balance
Table

Comparison of the Actions’ performance and related targets prescribed in “Decisions”
mbers n the tabe cenote the mutipcation factrs compared wit base years

base year’s data
the | Quantified objectives
proposed Scenarios in and related targets based on
Index 2030 ﬂ“‘:;;:":;‘?;"‘:lbzi?ec[dons Reference B
e ey e ¥/ Socio-economic Vision /  yaste related vision
c BaU 2020 \450 _Energy related vision
—— o [
|GHG emission 3200 450 23-242 | 202 ] g“{sj‘"‘ z"-;zzi;gg'gg 3 v
ecision No. -TTg 5. Analysis of 6. Design of Low Carbon HCMC in
g::":i'xiﬂﬂ" 059" 0.83" 0.90-0.922 - Decision No.1393/QD-TTg -3 current status and I target years and estimation of
BaU projection . |_GHG emission reduction potential
(GHG emission from Information sharin, !
energy activity 0.79 1.00 0.80%-0.90" | [0.70" - 0.80'*)||Decision No.1393/QD-TTg ng ) | Design of Low Carbon
lcompared with BaU and exchange with < Actions for HCMC
GDP 556 556 25-2.79 5.7-6.3© ||Decision No.2631/ QD-TTg Heme
Energy Intensity 074" 0.80 \___ - J|pecision No.1393/ QD-TTg f )
T e echnical report of Low rochure of Low Carbon
Technical rt of L Broch f Low Carb
Carbon HCMC 2030 HCMC 2030
e w2t

6 cmre w010

This study has not covered Waste sector

Thank you very much for your kind attention!

Low Carbon Scenarios for
Ho Chi Minh City, Vietnam 2030
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Table 1: Parameters to be monitored ex post

Joint Crediting Mechanism Proposed Methodology Spreadsheet Form (input sheet) [Attachment to Proposed Methodology Form]

JCM_VN_F_PMS_ver01.0)

(C)] (b) (c) (C)] (e) (U] ((¢)] (h) (U] @)
Mor}ltorlng Parameters Description of data Estimated Units Monlt.orlng Source of data Measurement methods and procedures Monitoring (LT
point No. Values option frequency | comments
Measured by watt hour meter.
Electricity consumption of Measured data is recorded and stored electrically.
project air-conditioning . . Recorded data is input to a spreadsheet electrically. .
(1) PECacp equipment during the period MWh/p OptionC /monitored data Verified monitoring devices are installed and they are continuous NA
p calibrated in line with international standards or
manufacurers' specification.
Measured by watt hour meter.
L . Measured data is recorded and stored electrically.
AL R T I Recorded data is input to a spreadsheet electrically.
2) PEC., project lighting equipment MWh/p Option C  |monitored data Verified itoring devi installed and th ) continuous N/A
g e 2o ad [ erified monitoring devices are installed and they are
calibrated in line with international standards or
manufacurers' specification.
Measured by watt hour meter.
. . Measured data is recorded and stored electrically.
Sl CO TN @ Recorded data is input to a spreadsheet electrically.
3) PECy, project ventilation equipment MWh/p Option C  |monitored data Verified itoring devi installed and th ) continuous N/A
during the period p erified monitoring devices are installed and they are
calibrated in line with international standards or
manufacurers' specification.

Table 2: Project-specific parameters to be fixed ex ante

(a) (b) (] (C)] (e) ®
Parameters Description of data Ef/t:;:ja;:d Units Source of data Other comments
) L . L. Ministry of Natural Resources and Environment (MONRE), Viethamese DNA for CDM unless
EFgig CO; emission factor of grid electricity tCO/MWh otherwise instructed by the Joint Committee. N/A
Reac COP of reference air-conditioning equipment - Information from manufacturer, such as value indicated in the manual of equipment N/A
COP is changed to a value close to the actual value from a value indicated in the manual of
. e T . : equipment by using the monthly normal value of the climate in Ho Chi Minh City.
Peac (IR [Piel e IReelibll Sl o Ol When there are few changes of the calculated monthly COP, the minimum value is used NA
through the year to ensure conservativeness.




RREL,ofﬁce

Rated electricity consumption of reference
lighting equipment in the office area

Information from manufacturer, such as value indicated in the manual of equipment

N/A

RREL.common

Rated electricity consumption of reference
lighting equipment in the common area

Information from manufacturer, such as value indicated in the manual of equipment

N/A

RO HL,oﬂice

Operating hour of reference lighting
equipment in the office area during the period
p

hour/p

Information from the owner and tenants of the building

N/A

RO HL,common

Operating hour of reference lighting
equipment in the common area during the
period p

hour/p

Information from the owner and tenants of the building

N/A

RREy

Rated electricity consumption of reference
ventilation equipment

Information from manufacturer, such as value indicated in the manual of equipment

N/A

ROHy

Operating hour of reference ventilation
equipment during the period p

hour/p

Information from the owner of the building

N/A

Table3: Ex-ante estimation of CO, emission reductions

CO; emission reductions U

#DIV/0!|tCO,ly

[Monitoring option]

Option A Based on public data which is measured by entities other than the project participants (Data used: publicly recognized data such as statistical data and specifications)
Option B Based on the amount of transaction which is measured directly using measuring equipments (Data used: commercial evidence such as invoices)
Option C Based on the actual measurement using measuring equipments (Data used: measured values)




JCM_VN_F_PMS_ver01.0

editing Mecha oposed Methodolog preadsheet Fo a atio 0
Emission reductions during the period of year y #DIV/O! tCO,/p ER,
N/A
Reference emissions during the period of year y #DIV/O! tCO./p RE,
Reference emissions by air-conditioning equipment #DIV/O! tCO,/p REac,p
Quantity of heat generated by reference air-conditioning equipment 0|GJlp RQacp
Quantity of heat generated by project air-conditioning equipment 0|GJlp PQacp
Electricity consumption of project air-conditioning equipment 0.000 |MWh/p PECac,p
COP of project air-conditioning equipment 0.00 - Peac
COP of reference air-conditioning equipment 0.00 - Reac
CO, emission factor of grid electricity 0.000 [tCO,/MWh EFgiq
Reference emissions by lighting equipment 0 |tCO./p REL,
Rated electricity consumption of reference lighting equipment in the office ar 0.000 MW RRE_ office
Operating hour of reference lighting equipment in the office area 0 |hour/p ROH_ office
Rated electricity consumption of reference lighting equipment in the commor| 0.000 (MW RRE( common
Operating hour of reference lighting equipment in the common area 0 [hour/p ROH_ common
CO, emission factor of grid electricity 0.000 [tCO,/MWh EFgiq
Reference emissions by ventilation equipment 0 [tCO./p REv,
Rated electricity consumption of reference ventilation equipment 0.000 MW RREy
Operating hour of reference ventilation equipment 0 [hour/p ROHy
CO, emission factor of grid electricity 0.000 [tCO,/MWh EFgiq
Project emissions during the period of year y 0 |tCO./p PE,
Project emissions by air-conditioning equipment 0 |tCO./p PEacp
Electiricity consumption by air-conditioning equipment 0.000 |MWh/p PECac,p
CO, emission factor of grid electricity 0.000 [tCO,/MWh EFgiq
Project emissions by lighting equipment 0 |tCO./p PE.
Electricity consumption of project lighting equipment 0.000 (MWh/p PEC,
CO, emission factor of grid electricity 0.000 [tCO,/MWh EFgiq
Project eimissions by ventilation equipment 0 [tCO./p PEv,
Electricity consumption of project ventilation equipment 0.000 |MWh/p PECv,,
CO, emission factor of grid electricity 0.000 [tCO,/MWh EFgrid
[List of Default Values]
N/A
N/A




JCM Project Design Document Form

A. Project description |

A.1. Title of the JCM project
| Introduction of the energy efficiency technologies in the existing building in Ho Chi Minh City |

A.2. General description of project and applied technologies and/or measures
The proposed project intends to introduce advanced equipment and technologies into an
existing office building (total floor area of this building is about 20,000 m2) in Ho Chi Minh
City with the aim of promoting energy saving and reducing GHG emissions.
The project technologies comprise desiccant air treatment, high temperature of chilled
water, and floor-separate control of cold water flow for air conditioning equipment; adoption
of LED lights for lighting equipment; and adoption of inverter fans for ventilation equipment.
Desiccant air treatment, which is conducted when incorporating hot moist air, entails
adsorbing the humidity (moisture content) of outside air to rotor adsorbent so that drier air
can be cooled and conveyed indoors. At this time, because the outside air cooled by the
chiller is already dehumidified, the temperature of chilled water for cooling (chiller outlet
temperature) can be increased. Therefore, the high efficiency of the chiller can be expected.
Moreover, when exhausting the indoor air, the rotor is regenerated by the air containing the
adsorbed water on the rotor, and waste heat can be utilized to heat the air. Also, through
installing air conditioning cold water pumps on each floor, cold water flow can be kept to a
minimum. The energy consumption for air conditioning is reduced by introducing a
combination of these techniques.
The energy consumption for lighting is reduced to turn off the lights of a staff absent point by
a person sense sensor as well as adoption of high-efficient LED illumination.
The large capacity fans used for building ventilation usually operate at all times. However,
the energy consumption for ventilation is reduced while maintaining the function by inverter
control based on a CO sensor in this project.
In addition, smart BEMS (Building Energy Management System) will be introduced in order
to control the environment that includes equipment control, energy control, and comfort.

A.3. Location of project, including coordinates

Country The Socialist Republic of Viet Nam
Ziglon/State/Provmce N/A

City/Town/Community etc: | Ho Chi Minh City

Latitude, longitude N 10° 46’ 10” and E 106° 40’ 55”

A.4. Name of project participants
The Socialist Republic of Vies Nam | Sun Wah Properties

Japan Shimizu Corporation
A.5. Duration
Starting date of project operation 01/09/2015

Expected operational lifetime of project | 20 years

A.6. Contribution from developed countries

The proposed project is financially supported by the Ministry of the Environment Japan
since this project is recognized as a JCM model project.

Because Japan is located in a hot and humid climate among the developed countries,
Japanese technology on dehumidifying air-conditioning is superior to the developed
countries as well as developing countries.

Since many countries and cities of South-eastern Asia including Ho Chi Minh City are
located in a hot and humid climate, the demand for cooling is expected to skyrocket from
now on. Moreover, if solar-powered water heaters and so on are used, it will be relatively
easy to obtain heat sources and the potential of energy saving based on dehumidifying
air-conditioning will be extremely large. Japanese companies are working on developing
products in the field of dehumidifying air-conditioning, and it will be meaningful to deploy




Japanese technologies through this project.

In Ho Chi Minh City, many buildings that were built in the middle of the 1990s are due for
equipment replacement. To introduce advanced energy-saving technologies into such
buildings leads to extend the life of the building and contributes to environmental
preservation as well as promotion of energy saving and reduction of GHG emissions.

B. Application of an approved methodology(ies) |

B.1. Selection of methodology(ies)

Selected approved methodology No. VN AMxxx
Version number 1.0
Selected approved methodology No. N/A
Version number N/A
Selected approved methodology No. N/A
Version number N/A
Selected approved methodology No. N/A
Version number N/A
Selected approved methodology No. N/A
Version number N/A

B.2. Explanation of how the project meets eligibility criteria of the approved methodology

Eligibility Descriptions specified in the Project information
criteria methodology
Criterion 1 This project is operated in the | The project will be implemented in Sun
existing building. Wah Tower, which was completed in

1997 in Ho Chi Minh City.

Therefore, this project is applicable to
this criterion.

Criterion 2 At least one of the existing | Air-conditioning equipment, lighting

air-conditioning equipment, | equipment, and ventilation equipment
lighting equipment and ventilation | are replaced in this project.
equipment is replaced. For air-conditioning equipment, the

equipment with all of desiccant air
treatment, high temperature of chilled
water and floor-separate control of cold
water flow is introduced.

For lighting equipment, high-efficiency
LED and a human sensors is
introduced.

For ventilation equipment, ventilation
fans that entail inverter control based
on CO sensors is introduced.
Therefore, this project is applicable to
this criterion.

Criterion 3 The existing equipment before | Since all of the air-conditioning
replacement is capable of | equipment, lighting equipment, and
continuous use without exceeding | ventilation equipment of the project
the  remaining lifetime. If | building are fully capable of continuous
continuous use of the existing | use, the reference equipment is the
equipment is impossible, it is | equipments before replacement.
assumed that new equipment will | Therefore, this project is applicable to
be introduced and the reference | this criterion.

equipment is the standard




equipment at the time.

Criterion 4 The equipment before | The electricity used in the project
replacement uses the grid | building is purchased from Vietham
electricity. Electricity (EVN).

Therefore, this project is applicable to
this criterion.

Criterion 5 N/A N/A
Criterion 6 N/A N/A
Criterion 7 N/A N/A
Criterion 8 N/A N/A
Criterion 9 N/A N/A
Criterion 10 | N/A N/A

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 air-conditioning equipment CO2
Electricity consumption by lighting equipment CO2
Electricity consumption by ventilation equipment CcO2
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Project emissions

Emission sources GHG type
Electricity consumption by air-conditioning equipment CO2
Electricity consumption by lighting equipment 610
Electricity consumption by ventilation equipment (610
N/A N/A
N/A N/A
N/A N/A
N/A N/A

C.2. Figure of all emission sources and monitoring points relevant to the JCM project

Air Conditioning 4_T
Lighting Grid

Ventilation

Building

AW

Electricity meter




C.3. Estimated emissions reductions in each year

Year Estimated Reference | Estimated Project | Estimated Emission

emissions (tCOy) Emissions (tCOy) Reductions (tCOy)
2013 0 0 0
2014 0 0 0
2015 0 0 0
2016 0 0 0
2017 3,300 1,874 1,426
2018 3,300 1,874 1,426
2019 3,300 1,874 1,426
2020 3,300 1,874 1,426
Total 13,200 7,496 5,704
(tCOZe)

D. Environmental impact assessment

Legal requirement of environmental impact assessment | No
for the proposed project

E. Local stakeholder consultation

E.1. Solicitation of comments from local stakeholders
In this project, since the equipments in a specific building are replaced, the project
participants identified the tenants of the building to the stakeholders of this project. The
project participants are planning to conduct a face-to face interview with the stakeholders.
Some comments will be received from the stakeholders concerning the replacement of
equipments.

E.2. Summary of comments received and their consideration

Stakeholders Comments received Consideration of comments
received
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

F. References ‘
N/A

Reference lists to support descriptions in the PDD, if any.

N/A

Revision history of PDD |

Version Date Contents revised
1.0 16/02/2015 First edition




Monitoring Spreadsheet|

Monitoring Plan Sheet (input sheet) [Attachment to Project Design Document]

Table 1: Parameters to be monitored ex post
(a) (b) (c) ()] (e) ® ((¢)] (h) (i) ()

Mor.utorlng Parameters Description of data Estimated Units Monlt.orlng Monitoring Other
point No. Values option frequency | comments

Source of data Measurement methods and procedures

Measured by watt hour meter.
Electricity consumption of Measured data is recorded and stored electrically.
project air-conditioning . . Recorded data is input to a spreadsheet electrically. .
(1) PECac,p equipment during the period 2,469.863 LA OptionC | monitored data Verified monitoring devices are installed and they are continuous NIA
p calibrated in line with international standards or
manufacurers' specification.
Measured by watt hour meter.
. . Measured data is recorded and stored electrically.
ABeEly CeEl nEn G Recorded data is input to a spreadsheet electrically
(2) PECL, project lighting equipment 400.476 |MWh/p Option C  |monitored data Verified itoring devi installed and th ) continuous N/A
T e erified monitoring devices are installed and they are
calibrated in line with international standards or
manufacurers' specification.
Measured by watt hour meter.
o~ . Measured data is recorded and stored electrically.
el e e 6 Recorded data is input to a spreadsheet electrically
3) PECv, project ventilation equipment 131.089 MWh/p Option C  |monitored data Verified itoring devi installed and th ) continuous N/A
during the period p erified monitoring devices are installed and they are
calibrated in line with international standards or
manufacurers' specification.

Table 2: Project-specific parameters to be fixed ex ante

(a) ) ) (e) ()

Estimated

Parameters Description of data Values Source of data Other comments

Ministry of Natural Resources and Environment (MONRE), Vietnamese DNA for CDM unless

EFgig CO, emission factor of grid electricity 0.6244 | tCOo/MWh otherwise instructed by the Joint Commitiee.

N/A

Reac COP of reference air-conditioning equipment 3.01 - Information from manufacturer, such as value indicated in the manual of equipment N/A

COP is changed to a value close to the actual value from a value indicated in the manual of
. - T . ) equipment by using the monthly normal value of the climate in Ho Chi Minh City.
Peac COP of project air-conditioning equipment 4.56 When there are few changes of the calculated monthly COP, the minimum value is used NIA

through the year to ensure conservativeness.




RREL,ofﬁce

Rated electricity consumption of reference
lighting equipment in the office area

0.36560

Information from manufacturer, such as value indicated in the manual of equipment

N/A

F{REL,common

Rated electricity consumption of reference
lighting equipment in the common area

0.01074

Information from manufacturer, such as value indicated in the manual of equipment

N/A

RO HL,ofﬁce

Operating hour of reference lighting
equipment in the office area during the period
p

3,510

hour/p

Information from the owner and tenants of the building

N/A

RO HL,common

Operating hour of reference lighting
equipment in the common area during the
period p

7,200

hour/p

Information from the owner and tenants of the building

N/A

RREy

Rated electricity consumption of reference
ventilation equipment

0.0210

Information from manufacturer, such as value indicated in the manual of equipment

N/A

ROHy

Operating hour of reference ventilation
equipment during the period p

8,760

hour/p

Information from the owner of the building

N/A

Table3: Ex-ante estimation of CO, emission reductions
CO, emission reductions Units

1,426 [tCO.ly

[Monitoring option]

Option A Based on public data which is measured by entities other than the project participants (Data used: publicly recognized data such as statistical data and specifications)
Option B Based on the amount of transaction which is measured directly using measuring equipments (Data used: commercial evidence such as invoices)
Option C Based on the actual measurement using measuring equipments (Data used: measured values)




Monitoring Structure Sheet [Attachment to Project Design Document]

Responsible personnel

Project Manager Responsible for p!'OJect planning, implementation, monitoring
results and reporting.
Appointed to be in charge of approving the archived data after
being checked and corrected when necessary. Appointed to

Supervisor be in charge of monitoring procedure (data collection and
storage), including monitoring equipments and calibrations,
and training of monitoring.

Operator Appomtgd to be in charge of checking the archived data for
irregulatity and lack.

N/A N/A

N/A N/A

N/A N/A
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JCM Project Design Document Form

A. Project description |
A.1. Title of the JCM project

JCM Feasibility Study: Promotion of public transportation usage through Park-and-Drive
and Eco Point systems in collaboration with private commercial facilities

A.2. General description of project and applied technologies and/or measures
From experiences of transportation policies in Japan, the construction of roads and public
transportation are not the only countermeasures to solve traffic congestion. When thinking
about solutions to traffic congestion, TDM (Traffic Demand Management) is thought to be a
very useful countermeasure in addition to the construction of infrastructure.
This project aims to apply the following transportation demand management (hereinafter
called TDM), which has achieved the effective impact of realizing a low carbon
transportation system in Japan, to Ho Chi Minh city in Vietnam.
a) Promoting Park and Bus Ride system by using large-scale commercial facilities in the
suburbs.
b) Transportation Eco-Point system to increase the public transportation usage frequency.

A.3. Location of project, including coordinates
Country Vietham
Region/State/Province etc.: | -
City/Town/Community etc: | Ho Chi Minh City
Latitude, longitude Latitude: 10.75
Longitude: 106.67

A.4. Name of project participants

The Socialist Republic of Viet Nam | DOT (Department of Transportation)
Japan AEON Mall Vietnam, NIKKEN SEKKEI Research
Institute
A.5. Duration
Starting date of project operation 2017

Expected operational lifetime of project | 20-30 years

A.6. Contribution from developed countries

® Park-and-bus-ride system using the private commercial facilities
There are many kinds of park-and-ride systems in EU or USA. Meanwhile, our proposed
P&BR is realized through collaboration between the private and public sectors. In other
words, our P&BR system can be achieved under the circumstances of a win-win
relationship among AEON, Ho Chi Minh, and citizens. Ho Chi Minh doesn’t have to invest
large sums for P&BR parking, and AEON can get the ability to pull in more customers by
selling tickets for P&BR parking usage. Citizens can use P&BR parking place in AEON by
just purchasing the ticket which can be used in AEON. This P&BR system is a very unique
system.

® Transportation Eco Point System
Transportation Eco Point System is also a unique Japanese method. Although in Japan
there are various kinds of transportation eco point systems, AEON has developed and
operated their own original transportation eco point system, called "GREEN SCORE
SYSTEM". Consumers visiting via public transportation can get eco points which can be
exchanged for gifts by saving up a certain amount of points.

Considering the above features, this P&BR system is thought to be TDM with an original
Japanese style.




B. Application of an approved methodology(ies) |

B.1. Selection of methodology(ies)

Selected approved methodology No.

JCM_JP_MN 07

Version number

Ver01.

Selected approved methodology No.

N/A

Version number

N/A

Selected approved methodology No.

N/A

Version number

N/A

B.2. Explanation of how the project meets eligibility criteria of the approved methodology

Eligibility
criteria

Descriptions specified in the
methodology

Project information

Criterion 1

Existence of private commercial
facility in suburbs for P&BR use.

In order to realize P&BR in a
large-scale commercial facility in the
suburbs, the commercial facility must
be located in the suburbs and in
addition, it must be possible to secure
sufficient parking spaces for P&BR
(there must be a surplus of parking
spaces).

Criterion 2

Existence of bus routes conducive
to P&BR which can be transferred
to from the parking lot.

In order to realize P&BR, after parking
the commercial facility's parking lot,
there must be bus routes from the
parking lot to destinations such as the
city center, etc. In addition, the distance
between the parking lot and the bus
stop for getting on and off the bus must
be short, and there must be no
obstacles to walking between the two.

Criterion 3

Completion of introduction of IC
card as a bus fare payment
method.

By implementing IC cards as a bus fare
payment method, the following records
required for calculating GHG reduction
amounts can be collected:

+ Capturing of bus usage frequency and
distance (section between getting on
and off) due to P&BR

+ Capturing of method of access to Aeon
parking lot (driving own motorcycle/car,
carpooling, walking) is possible.
Furthermore, the requirements for the
IC card are as follows:

» Card type: Type Aor Type C

+ Information stored on card: Section
between getting on and off (Date and
time of riding will also be stored);
Record of passing through parking lot
gate; ID information correlating with
P&BR usage application form.

Criterion 4

Mandatory submission of P&BR
usage application form by users.

For calculating GHG emission reduction
amounts, it is necessary to identify the
transportation method before switching
to P&BR (previous method), the user's
home address and destination, and the
transportation method used to get to the
parking lot when using P&BR. For that
purpose, users will be required to
submit a P&BR usage application form




filled out with such information.
Submission of this application is
common even for P&BR examples in
Japan, and is also essential information
and procedures for the commercial
facility operator from the aspect of
parking lot management.

Criterion 5 Development of a system for For calculating GHG reduction
automatically calculating GHG amounts, the information on the P&BR
reduction amounts. usage application form (home address,

destination, previous transportation
method), bus usage history information
from IC card, and record information on
passing through the parking lot gate,
but such data are large volumes of data
day by day and moment by moment,
and in addition they are managed by
different organizations
(parking-lot-related information is
managed by the store operators, and
bus-related information is managed by
DOT). Because of this, a system that
canspan management
classifications and automatically
aggregate such data is necessary. By
using such a system, GHG emission
amounts can be accurately calculated
in real time without any workload on
operators, etc.

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
GHG emissions due to consumption of fossil fuels used for CO2
motorcycle transportation

GHG emissions due to consumption of fossil fuels used for car CO2
transportation

N/A

N/A

GHG emissions due to consumption of fossil fuels used for CO2

motorcycle transportation
Project emissions
Emission sources GHG type
GHG emissions due to consumption of fossil fuels used for COo2
motorcycle transportation
GHG emissions due to consumption of fossil fuels used for car COo2
transportation
GHG emissions due to consumption of fossil fuels or natural gas CcO2
used for buses (Diesel / CNG type respectively)

N/A
N/A




C.2. Figure of all emission sources and monitoring points relevant to the JCM project

(presentpattern)

ﬁ C02 emission = CO2 emission per unit via mode % travel distance

a Data from application form provide the number of
automobile/bike and these travel distances.

(after P&BR)  / <
P&BR application form and

P&BR parking usage

/ (application form data) @o\?
form >\ % Clearance via c '
b o i— > IC card record provide the

| pre- : N - [ IOR——
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commercial facilities gpadg =
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emission =
emission per unit bus %

C02 emission = P&BR dravel distance c8p
€02 emission per unit via mode % access distance
C.3. Estimated emissions reductions in each year
Year Estimated Reference Estimated Project Estimated Emission
emissions (tCOy) Emissions (tCOy) Reductions (tCOy)

2013 4960.7 4375.94 584.8

2014 4901.2 4375.94 525.3

2015 4842.4 4375.94 466.4

2016 4784.3 4375.94 408.3

2017 4726.9 4375.94 350.9

2018 4670.1 4375.94 294.2

2019 46141 4375.94 238.2

2020 4558.7 4375.94 182.8

Total

(tCOs) 38058.4 35007.5 3050.9

D. Environmental impact assessment
Legal requirement of environmental impact assessment | NO
for the proposed project

E. Local stakeholder consultation

E.1. Solicitation of comments from local stakeholders
This project held three meetings with DOT of Ho Chi Minh (25th October, 18th December,
25th February).
DOT showed a collaborative stance, and DOT has proposed to us three new bus networks
via AEON store.
AEON has prepared the bus stop in shopping center so that new bus lines will be
implemented if DOT can determine operation plans for these new lines. Now DOT is
studying these plans. DOT has also promised us to show the IC card introduction program
in early part of 2014,

E.2. Summary of comments received and their consideration




Stakeholders Comments received Consideration of comments
received

DOT New bus network via AEON mall. If AEON prepares a bus stop in the
shopping center, DOT can propose
and operate three new bus lines.
IC card introduction program This program can be shown in the
early part of 2014. Type A (Mifare
card) is thought to be a realistic

type.

F. References |
N/A
Reference lists to support descriptions in the PDD, if any.

N/A

Revision history of PDD |

Version Date Contents revised
1.0 16/02/2016 First edition




