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KL, LSEICRIEFAZMZ D7 0ITE 2 5 BEHIROSE IR LETH D LR L
2o BT, IPCC D ARFBHAMIRILE KR L LT 24T 2 8 1 1B S (WG DA%
U 7= e Ol S = Clik, BIEEA TV A HIERBRRALIZ AR OEENC L 2 O L WE S
T (IPCC, 2021), PEZEH AN LA ObAIREL 28 > 7o R F TR ENC K » TR bIKE DR 2
SHEHESNTW D Z ENFIRE > TS, K21 2R Y | 1850 FLUEOXIE LA 1X%
NETD2004FELHERTELY, 2, K2 INAIRENZYI2b—va Tk, A
[FEE) DR A RN B 11X 1850 FRLARE & <R LA R b e dr o 72— T, AMIEHE)
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DB EET D & EBRICEE I N-RKIE EAHIEIC
JFIRE 720 KRB EA L TWD Z Ebnd,

Changes in global surface temperature relative to 1850-1900

(a) Change in global surface temperature (decadal average) (b) Chan,

as reconstructed (1-2000) and observed (1850-2020)

WL TWABZ EnG, AMOIEEN

ge in global surface temperature (annual average) as observed and

simulated using human & natural and only natural factors (both 1850-2020)

oc °C
r 2.0 2.0
Warming is unprecedented
in more than 2000 years
- 15 \ 1.5 Y
Warmest multi-century observed
/ period in more than ' simulated
F10, 10 100,000 years 1.0 - human &
g observed natural
7
r é 0.5
7
0.2 Z simulated
_ natural only
r 0.0 (solar &
volcanic)
r -0.5
- -1 T T T — — —T T
1 500 1000 1500 1850 2020 1850 1900 1950 2000 2020
4 2.1 FEEH an AR D MK S D22 AL & 2 D EEK
(i : TPCC, 2021)
Total annual anthropogenic GHG emissions by gases 1970-2010
+2.2%lyr
2000-2010 52 Gt
+1.3%lyr = i 5.0%
1970-2000
40 gL
¢
,8_, i 10% i
e
o 30
E=]
2
ﬂE) 20
2
5 62%
10
[ €O, Fossil fuel and
industrial processes
0
1970 1975 1980 1985 1990 1995 2000 2005 2010 2010 2010
Year (GWP, , SAR) (GWP, , AR5)
4 2.2 N7y HSR OIERHR E RN 7 R D2

(i

: IPCC, 2014)
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IREENET AL, BEEZRKIFPICHED DIREDRE AT LRIBORIT, A XUl %E
DIERRED, ZDOHTH ZBLRFENR S - L b REVEEGZ DTS, K22 T, @
LR FE T 2010 FEDIREZH R A APEHEO T T, 76%% HHT\5, —FbRFEHEHED S
B, 1%, FAROBARZ OO HHFIHOZITER T 2 HED Z L Th D, £,
A X OPEHEIX 16%% 5T 5, ZOIENI, —BILERS 7 vV EARTF LTV
Do

S HONEPER L TV DREEERE L X, ANEOIEEDFIK T b DI ENR T A DOHE
A VDZIZ D0, HDHWIE, WIZ L THIRL T2 W) mRREE 2> TV DD
Thbd, bbAl, BEALLIIC, ABEOEIIC X S0, BRI R IO R HLAL T
DERBEEACIZODITHIET 2D E WD b | HEINTIRAEN S NEDOAFEZ B 2 D 70 & kAL
FTREFFEE 25, LoL, TPIEELCTHRAELUERK L TV HFRBEICHR A, FBOBIZS
ZLENHEETHD,

22 RAEAEXIK & A RTRE T R L X A DPLR

RIETCIX, AHEHOEENCHKT DIEBHES A Z VDI TOL DB E TR TR EK
EEBMECTH D Lk _7=, ZOEBNET AOPHEIZOWT, HMBITIX, BEHCRE
AT DB AET 2 DONRRE R E HD TS, 2019 FI2iE, B & BDARIT K
% CO2 PR EEIT 14.0Gt Tl b Z o7, FALLIAME, Eh kDS 8.2Gt, FEHEHIRA
6.3Gt, HZLHKD 2.8Gt, Z DML 0.6Gt THh 7=, Tk, EICEB MO T H M
ENDHDOENDTHD, BHLEBCHKT D CO2 Dk ELE, T bHMEH S5
(AR X TS & ZTOBEIE, FEERRD 123Gt EReb %< 7e b | MEmk, High
kN ZFNEN 8.IGt, 8.5Gt & 725 (IEA,2021b), X 23 X HAIZE T D —ANY720 D 2016
FEOMMBNREN R APHETH D, LCIFD, BA LN —FL L, gL & Rl - &
BEBM DM NN TN D,
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Electricity & Heat 478 t
Transport

Manufacturing and construction
Buildings

Industry

International aviation & shipping

Agriculture

Waste

Land use change and forestry | 0.03 t
Fugitive emissions | 0.02 t

0t 1t 2t 3t 41

Source: CAIT Climate Data Explorer via. Climate Watch OurWorldInData.org/co2-and-other-greenhouse-gas-emissions « CC BY

X123 HRICE T 2 —A47 0 oFMARRES R A PR (2016 4F)
(H{H# : Ritchie and Roser, 2020a)

ZH LEEREND, [UEEEROSARTIE, BEOBEOPHEZIMZ 5 Z L IC A3 E
DIVTN D, BURFEDOEBUZAT A2 RO —21%, BEILARECIIe < HARE
TRV —FHNDLZ L ThHD, BAEMRTRLTX =X, ARAM,. RET A7 E ORI
[ZBR Y D &b 2ALAREHE IR TIX72 <. REEERR ), A F~ X702 EOIMARENE IR %2 T
WTERIRIZFIATE 23X —Th 5, RFHEEBICO WL, HRTEIFIZIXT T~
AZADEOICERERERE L TEAL, EABMRFEOEBOIZOOHFRE L THEH I T
%o IAEADVHR— NMIED L, 2019 FREE T, 77 ADFBEED 70.6%03 51T HK
T 5, —HT. BARTIE 2011 FEORARRELLE, (EROFF)FEEFTEASDRIED
SIS e oTe CaHE - R, 2013), DF Y, FFHEELHICHREER CTHDL &L
THEEL T 2 E BN RIL L 72 o 72,

FAEMRETRLF —ILHARZEDZ < OEIC L > THEBHZ2EANED 5T 5, 2015
BNV BENTE SN TR, ZOMAIVUIEEICR>T0nD, K247 ET05HEE
0. FAERRET R LX—IC L AREEOHEINEIL. 2009 £ 5 2014 SOOI T,
2015 A 6 2020 FEDO IO ONT 2 (FIFRRE R L T D, T8 KGR EOHINEIS 2
FRICREWZ ENRETHEAL, IBAOTRNCE D &, Sk HREHMENIAEILS (IEA,
2021c),
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Renewable electricity capacity growth by technology, main and accelerated cases,
2015-2020 and 2021-2026
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2580 Ulep
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2009-2014 2015-2020 2021-2026 2021-2026

© SolarPV @ Wind Hydropower @ Other renewables
Source: IEA (2021)
IEA. All Rights Reserved

X 24 B OFEAERRED A L ¥ —FKEBEOHINE
(Hi#h : 1IEA, 2021¢)

b AN, BHEETHAEMRZRILT—ICLTOIRELZEBTE S0 TIERY, &
NN RECRESE . B ORI S O SN DIRES T A0 K- T\ 5,
ZNHIZONTH, BEXEBHEOE KPR ENRT X 2 FEAITHEH L e L odisx/s &
DEER LTV 5, BRI, b bRl TEICB T DIREHR T A OHRIZ OV TiX, #
ZIEH VY CEEZERIHBEICESRZ D LV ZERBORE L THEES N TV D, 2020
FEZIE, BTEE & N TEKEBHEOIRTEN 41%8N L7~ (IEA,2021a), X 2.5 T/RENT
WHIAY | FRICHETOEMAE L, o, ik, TRbbEE R S0
SHEHEND CO21%, BRD 131EEE2 5D TW5E, BERHBE~OBSHBEZIZIONVTHLE
XD TN, BT EEHEIND EENDBEMICO- s TSNS Z L1t 5, B
REM N TG CTOBMMEZEST 2L, BlChblzo TSI tadmy 7 A%
FEPES (W - KR, 2018), FWVEIRECEORNEE X HAL T, md-OHABHF A 2 ik
JOBRBEAEZ D Z ENEBEIIRD,
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Electric vehicles across all transport modes had steady growth over the last decade

Global electric vehicle stock by region (left) and transport mode (right), 2010-2020
12 12

Million

10 10

8 8
6 6
4 4
2 2

0 0
20102011 20122013 2014 2015 2016 2017 2018 2019 2020 201020112012 2013 2014 2015 2016 2017 2018 2019 2020
Region: @China DOEurope O United States mOther
Transport mode: @®PLDVs OLCVs DOBuses B Trucks
|IEA. All rights reserved.

Notes: PLDVs = passenger light-duty vehicles, LCVs = light-commercial vehicles. Electric vehicles include battery electric and plug-in hybrid electric vehicles. Europe
includes EU27, Norway, Iceland, Switzerland and United Kingdom. Other includes Australia, Brazil, Canada, Chile, India, Japan, Korea, Malaysia, Mexico,

New Zealand, South Africa and Thailand.

Sources: |EA analysis based on country submissions, complemented by ACEA (2021); CAAM (2021); EAFO (2021); EV Volumes (2021) and Marklines (2021).

2.5 H3EA S USRI 0 B A H B E AL
(Hi8 : IEA, 2021a)

Fo, MRRETRS &, BABROKE RICEHEOBIRS RS LT, ER7A
HAROFNEZIT T, FRIORSR TS X510, Boki & OSEIHEETIEEDTHRIC &5
FEEOT AN BT L TV D, AATRATGED & 5I1CFTHFEBIC & 5B/ H A AR
BILMER L, T ab 5 DIl A L2 BEORGE— B LR LS, £0

I @50ﬁéﬁ%x*»%~@ﬁ%ﬁu<Lfiﬁ@mmbéowzﬁP4yf
FE . BARTIEABER &10 & 2 %8 b e

18



Electricity production by source, Germany

300 TWh
250 TWh
200 TWh
150 TWh
Wind
Coal
100 TWh
Gas
’ Nuclear
Solar

50 TWh , Other renewables
T ol
w Hydropower

h r T )
1985 1990 1995 2000 2005 2010 2015 2020

Source: Our World in Data based on BP Statistical Review of World Energy & Ember (2021) OurWorldinData.org/energy « CC BY
Note: 'Other renewables' includes biomass, waste, geothermal and wave and tidal energy.

2.6 M4 vickd s EHENOFEER DL
(H{H#4 : Ritchie and Roser, 2020b)

Electricity production by source, Japan m
400 TWh
350 TWh
300 TWh Gas
Coal
250 TWh
200 TWh
150 TWh
100 TWh Hydropower
Solar
Oil
Other renewables
50 TWh Nuclear
S Wind
0 TWh . e :
1985 1990 1995 2000 2005 2010 2015 2020
Source: Our World in Data based on BP Statistical Review of World Energy & Ember (2021) OurWorldinData.org/energy « CC BY

Note: 'Other renewables' includes biomass, waste, geothermal and wave and tidal energy.

4 2.7 HARIC BT 3 EFA O FE R DZA
(Hi 84 : Ritchie and Roser, 2020b)
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— 5T, BAR® EETIIABRRENRET D ZENRIAEND, IREZNRT ZOPE &I
ZNHEDEL TELL o> TnL, LEETHLS SHHEZ P 0 iZE 1 Th, BF® EET
PEH SN D IEEET 2 OWNTRFT LW DO TITEWRN 2 < 72D, BlZIE, ITFEORFE K
RNELOWHPERAN N L2 R THD L, ZOEFMERISED D ARKDOEENEA LA L
TWDHZEDBOND, o, EFETIE, BERICEDDEETHED m RV, PETIEE
T3, RS ESCKEIEHEE, € LT M ATIIKREBEREEIC X 5 FEEED I INEH A
(ZHDDNDND, WEILIETIZ, BARL AN M T AORPUZ OV TSR T 2,

Electricity production by source, China

Coal
4,000 TWh
3,000 TWh
2,000 TWh
Hydropower
1,000 TWh
Wind
Nuclear
Solar
Gas
Oil
0TWh Other renewables
1985 1990 1995 2000 2005 2010 2015 2020
P Stat IR E Ember(2021)  OurW idinData.org/energy + CC BY

Source: Our World in Data based on BP Statist ew of World & Ember (207
Note: 'Other renewables' includes biomass, waste, geothermal and wave and tidal energy

28 HEICE T 2 &R O FREREDOE
(H{#8 : Ritchie and Roser, 2020b)

Electricity production by source, Vietnam

140 TWh Coal
120 TWh
100 TWh
80 TWh
Hydropower
60 TWh
40 TWh Gas
Solar
20 TWh pst
Wind
/ Other renewables
0 TWh Loy Nuclear
1985 1990 1995 2000 2005 2010 2015 2020
E C oridinC ! C

29 R MFLICEITZEFRNOREEDEA
(H{#8 : Ritchie and Roser, 2020b)
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23 HAARTOHEH

I, BARO KGR EHOBITEML T\ D, FEMRERT RV —%2RETH2D
2012 AR [E A RS B EE 23 BN S AV TR, FRICRRE 7 1 & X 08 LRI R 36 7R
PHULI e E 2 B2 LCE 2 (K 2.10),

BAENE
7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000 I |
1,000,000
|
(B - 2012 2013 2014 2015 2016 2017 2018 2019 2020
o m KBDEFEE (210kwW) = I FEE (FE)

X 2.10 2012 42> & 2020 £F O HA O [l 5E filitg B EE © T ¢ O KR & AT 58
gt BT R —FFQ0210) DT — 2 1 b B ARk

HARBUFIL 2050 FF £ TICH—R o =a— M7 VEERT D &0 9 BARIZHIT T, 2030 4
TR EL GO HAERETRLF—2 RIBICHEMSEL Z L Z25H LTS, 2021
10 22 BIC HARBUNIC X o TRGB S IIZE 6 IR RV F —HARGTENIC I, 2019 00 6
2030 FFIZNT THEHOZRALF —I v 7 AT HED 5 HAETRE L X —ORIG A S5

EWVD BENBEVIAENT., ZOFEICLD &, MBERICHD D HAEFRBZ R LY —DH
AL 2019 FD 18% 75 2030 1T 1F 36-38% I ZHIMNT 5, KEEEFREIL 2019 FD 6.7%0>5
2030 4F1Z1F 14-16% 128N L, JRIFEEIL 2019 D 0.7% 0> 5 2030 H21E 5%IZHEMT 5

(B R /VF—T, 2021a),
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(2019 = IBIYHR) 2030%EYI2

(BRl01 R5EL)
&It (1,65555kl = 5,03073kI) 6,200%5kl
I T Rt i ——
RS BIx (18% = 22724%) 4 xpEse 6.7% = 7.0% 36~38% ‘
XIREMDEATVWSIBER IR F—DOHRFRHERD
p— BA 0.7% = 1.7% REDER  RENEARBAICE. 38%U LOEH
: zB1E97,
WgSOBWh  KFE-FYEZF (0% = 0%) 12 0.3% = 1.0~1.1% 1% ey
e BER (6% = 2002%) | K 7.8% = 8.8~9.2% 20~22% AR 14~16%
LNG r— JHUARZ 2.6% =3.7~4.6% 20% AN 5%
hE 1%
Ak (32% = 26%) 19% 0
KH 11%
GihE (7% = 3%) 2% JHUARZ 5%
( + FEIFNF—ERHA IR )
! 46%
= bl 6 %
BEMRHAHIRES (14% = 26%) E(C50%NEHEEET

K211 HAODZAALF— I v 7 2O HE (= 34 ¥ —HAZHH)
(HH : BT VX —JT, 2021a)

2012 FFE D FEEAMRS BV IR Y I EB MG LI EA SN B RET R ALF—D 9 5 KBt
HKEEIRERESZ 5D TWER, BAREBIIXZUTEELL 20, iUk, PEERDREEN
a5 R IR EIT ORISR ) — RZ A A0, IR EW O EE LT
% (Liand Xu, 2019 ; Li et al., 2019 ; Obane et al., 2020) , HAEDMHA D T 1L, ITVVFFRD
BAERTRET R X —DILRIT, 5l& k& KGHFEEEZTLE LIcbD LR Z LR THRIN
D

24 XN FLATOHEE

AN F L TEIIE, AR LT —ZEAMEE L TWS 2 ERENIZ L > TRBI N
TS (R FLENE, 2014),

BUFIE, #h@akoBlLan b, £, BEOEBEHRS ) & @D 28R, B 2K
<m2fwéoMZT\ﬁﬁkﬂ%%<@iéﬁ?%ék®\ﬁ%@ﬁ%@ﬁﬁi@k@ﬁ
BHMEE L PEE L, B RFIXT TIZ 100%UI< 72> T b2 (IEA, 2015), ED7=H,
OB EETROND LI, BMIZBWTATZ 7Y v R, H5WEI=7Y v RTHEHAR
BT RAX—ZEATLHZ L, BEL <o TW\Wo, T TIZEIMEBGI 0TS &

VAL, e/ T A 38R (2016 4£5) OFA (QB2) BRI LS bk LizboTh
b, D, Bli/e 13S0 LOTH D,

IR N LOFBENLRITIBNE SNTWD, ERE(ZE (rural electrification

rate) $97% Th 5., HEEADIF2005 AFRE L WS Z 2125, ZoEOERIL, EHORET
CTOEE TS E, MRSV ETTHL EE XD, ~J\éf_DGDP7bxﬁu\ASEAN@I® Gl
KX, AV FRIUT84%, 74 V8%, T4 Z8T%., I ¥ ~—3R%TdHD,
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241 NP FAOTFRILE—IRI
NN FAITKRNENRETH D, [E ORI &R & AU O F IRV IRy > T D
JUDHEILTN D, 2D, XM ADORERETED HKIOEIEIL40% % B2 TWD,

ZILAREE, T A KT FHRK I35 <

SINRZBRTHGITEREZHITT D2EFEE TH Y . AL L~ D PRET & [F L~ o NRGFFHES

DIFEERTICH D &I TnD (H, 2004, p.12)
4 %48 HP, http://www.mofa.go.jp/mofaj/area/asean/
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Z D1t @A
B 2% | _— 3%
3%

[K2.13 ~ b F L OFER AR
(Hi#4 : JETRO Hanoi (2014), 2014 4F 550)

THEOR N T AOT RN F—FEIRFRE o TRELMPRTCNDE, ENHTEERD
L. TOTREIIEF 10%THOL LT s (K 2.14), BAFTAILEBEL TWER, 22
BEIRBERENLE L CHEL ERS L9122 >T\W5, L Ll &kEnd sE0%
IS T D728, 2011 LUK, ARFBEHINLZRES LTS (PDPT7),

ENOEERAKFEEIIHEN T TIATONTEY . SBKRE BN RIAZITRV, F
7o, KIPEEITEEENEKEICEASINDZ END, AT, EROPENS OHBCEER
UATBIFET D2 LD, BUHTLENRBHE DT DI ARK I 25 %EAN L T g
BLoTWD, FE EFEOAROEMEITHKL TV, WMARITENL T\, KK
AL EBHEH L OEDEED D, ENOTARBIEIET TIER<, HAL O LNG Ml
HEIEEEICAOND L 912, 4% LNG O AZED TN EE X LD,
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242  #EfbE

HAFMRZRAX—%2& FETIEHT BRICE Em S LD 0, BEREMEWHUBIZ 1T
HEANDOFEEMETH D, AROHIK L BE ST SNIZEADBNETHDL LWV I Em Th D,

L, RE T LD —AXZ US55, 2 EROEKNDL, BLRNTTIZ 97%I
ELTWAHHTHD, PDPT Tik, ELEEANME S TR LR B 2 %F LT L
W R —EEE T 100% DB A 2020 4E % TIZER T 5 Z ERREHEH S TnW5b, Z0%E
BN TITEW &V D R, BRI W TAHT7 7Y v R CHAMRRZ R /L X — DRt %
TR D —>THD EEZ D,

243 AR LI —EADBR

NS LB, AR XL F— 2 REREIOMW UL FOE N EERLTWD
(PDP7), X hFAIZHT DA FTRET RV F—DEARILUT., INREOK I3 KE 7y 2 D T
Wh, NEFAEHAEOFERBEE (EVN,2013) (23-5< & 2013 /MUK T DORER
Bl 1,58OMW, A A~ R K D REREDN SIMW, JBEREBEREN S2MW Tho7-, /M
KRDFEEIFFICLFFOHIBIZIBNT, Flo, S A AR AF—TEMBICB N TEICE
£ EVOHEY DT Eflio MBI REIND, —5 T, JAJIREITEET CRBRICITD
NTWD, BB CTIXB B OWEFIZ 2 DITORET N HLDHTH D,

BUN OFAEFTRE= RV FX —DEFRITITE FALRVD, A F T AFA N F LB TE L F
MENTVWEZRXNF—Thd, BEATIR, FAEH L LTEEFEH STV 5,

INAA TR )£}
5%  \..3%

[ 2.16 FFAEFTRE = 4 L ¥ —FEEE A B
(Hih : EVN (2013) . 2013 455 A,)
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N FLAOBAEFRTRLTE—DORT ¥y /UEEWEEZ BTV 5, Nguyen and Ha-
Duong (2009)IZ &k % & | Bl CRRFMICBFE AR/ AR T v v /b (BEARR) 13, /MBI
J1FEE T 2~4GW, JEJFEE T 20GW, KEEsEE, #EFREE, "M A~ ARETTNLTH
IGWRREL Ed D INTW5DH, ZHUE, 2013 F0OENRIZITHT H2HEOREITH D, #
fiimmEL, 2 A MR TIRUE, EBICERT UV Uy VETHEZ W EEXBND, T2, §l
Dl LT, AT L —DRT 3 v L& HRERITO A~ VB2 EOSRAE L T
WA, XM T ABFIZEATAEITITONTELT, 5%, SO NRLETH D I
cx5,

K21 R FLCHBITE2HEANREZ ALY —DIRERE

Energy Source Estimated Economical Current Capacity
Potential (2012)

Small Hydro 2-4 GW 1,589MW

Wind 20GW 52MW

Biomass 1-1.6GW 81MW

Solar 1GW oMw

(H{81 : Nguyen and Ha-Duong, (2009) & ¥ $&#%, Current Capacity & EVN (2013) & V 4%, )

244 NS AOHTRECR
BURIZ )02 EHT 7 52—

TRNAX—OBEGK, FRCHAEFMRET RV —ICBEDLLENT 74— LT, LTOMKE -
WMOAATEFTHZLNTE D, Thbb, EEESE (MOIT) - MEE (MOF) - RIRER
Bi5id (MONRE) - RRATRI%EE (MARD) OBUNET &, MOIT A F D b A /L%

—WF5EAT (Institute of Energy Vietnam, LA T IoE) MOV /J#iHR  (Electricity Regulatory
Authority of Vietham, AT ERAV) 72 ENAR)ZeRERI & L TR > T\ %, ToE 13 BEDH
BN ZATV, MOIT (2% L CBOREDIES 217 5, BB RITE /Ml OFRE 21T > T
LHEATH D, EloFERMEZ, N MFaEHAE (EVN) 2HLET2EARETH D,
AAZEIIMIT, AIRIDPEFE (Vinacomin) . X hF A7 (PetroVietnam) 72 E03&H 1T Hi1 5,

NN FLAOEB/ITGIIML THREHNTHD L E R 5D, BIFIZL > TREDET) 5 7 F5F
B THLEFENRAFE~Y AL =TTV PREDLND, BHO b DL 2011 FFICBIFITAR S Tz
FHTRO~AL =77 (PDPT) THDH, ZORMENIIZX, 5SHFROERFHFESLE S LT
60mezﬁw%&\Mmr%mm&Et%ﬁ%ﬁmﬁwgﬁ%%ﬁﬁEmf\ﬁmzﬁﬁ
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énéoﬂmént%\:m%%%ﬁﬁﬁﬁﬂ@:‘Hé%ﬁ&bf%wﬁpmw%%ﬁb\
FATL T, EEBAREOIES LT, EVNIZ EEE 72 BRFE 721 T/ <, BOP (Build,
Operation & Transfer, EFIZEZ AR, EE 21TV, —EMIR OFERK TR IR A HEZE
WZERT &9 HiETH D), IPP (Independent Power Producer) . JV (Joint Venture) 72 & D 5L
H5 (R, 2010),

70, HEERE L Z < Bbo T D, IFERIT - 707 BISRIRAT - [EEB S - JICA (H
AR) - GIZ (A7)« SNV (X7 %) « USAID (7 A U W) 72 EOBBERBHRL TV D, 2D
FTH, JICAITY — AT v 7 a— OFA T b ARFEIRIT 28 L CTERZ1T-> T D,

Zo7uYel FTIEEICNRBOKAFREICKT 2REN RS NI, L EIZL D L RN
FILCTIEGIZARE SR LTS, FAERETRLX—O3BICITEENRND, BT
DA AT AOFAEHEICE LT SNV AR E S BfikZ LT 5D,

ZNLAMTEH, NGO DR 4588 5415, Green Innovation and Development (GreenID) % 4f
&35 NGO BT AT RE= R L F—F D438 I12%F L T Vietnam Sustainable Energy Alliance &
WO TN—=TER L TV D,

HUR O ff = 5N H A

2011 FEDBUIFIZ & » TRB SN TIREABFE~ A F—7F 2 (PDP7) Tid, HAERET
FNFX—OBEMEANPFL SN, FERRET RLX — OB IR AEERICKT 5 31T 2010 121X
3.5% CTdhoTo, TAE 2020 51T 4.5%, 2030 412 6.0%I2T 5 &) BIETH D, MA T,
PDP7 i, FAEARET R /LX —EHAD RN M BE LKV IAENT-, ZIUIEIFEL
2020 4 F TIZ 1,000MW, 2030 4 % TIZ 6,200MW E AT 5, /31 A~ AZDWTIE, 2020 %
TIZ 500MW, 2030 4% TIZIE 2,000MW ZEAT 5 L) BIEETH D, £z, IoE ~DE & H
DIZ X% &3, Revised PDP7 & FEEN D & D23 2014 4 10 H RBAE(ERLF TH Y . EFENICEUTF
KR EINDTETHD, D Revised PDP7 IZ1%. K= R —DORHENHFE S5 HaA
HIZEN S, KGHAZ LA REITBAEE 72T TR0 A, 2030 4% TIZ 4,000MW 5 A
TAHELEHINDTETH D,

S20155 10 A30 H S DR & B v fAAEIC L 2
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BRF O B oo R 5

BUFIE, T CICRA~ 72 L 512, BAMRET R LF —DOREL BT T, Tha %ML 26
LA THELTWS, TOHIEX, FIZ3FBEIZT b5, 1 DHIX, Avoided cost tariff® ([A]
WERTREE . LLN ACT) &EMEHENDHDOTHDH, N FLADOENNTITNTEVNIZBEIND
ZLFT TR, FOMSITIRE FIET 2 FEIC T 6D, B—1E 30MW Ll EOFERT
NHDBEDLAETHD, FiLHiE, EVN & O T3 X415 Power Purchase Agreement (LA
T PPA) IZHESWTIREESND, —FH T, 30MW LA FTOENIL, ACT NS b, Z Offiks
IR T LEOHE (BUF ERAV) BEEUE LTS, AT RV —IXBOER
MH LT, T_XCACT RSN D, ZOffitsiI, PPA & L THEHRIZL > THFIZR LD
22> T 5,

2 0B, BEEMEERGE CH D, BUFN—EOHIM, —EME TEVWERD Z L EEDT

o BIZIE, B EL D & T D AR XL —IIxh LT, [EE s B Bl B 48 A

U@myomﬁﬁﬁwﬁ ATIX, 1kWh 720 20 4, 7.8 Kkt > b OREEMESE THEOWES
nas, FnLAMT, NHA (R UFEORKE) AT A~ A kLTS8 Kkt b
/kWh OEEAIFE A E D HI TN DY, ek, BURTIZ, ThbZ2 VT, BJIFEEDN 52MW,
NAF< AN SIMW HAINTWD, A A~ A3EHT (Bourbon 7 FE AT, Tay Ninh4) D
2AMW %R 2 THRENEEIC L2 BERETH D,

3OHIE. AR RV —CTHREL T HEEICEBRGINECEINDZ L ThHDH, HE
Biaate . B0 4 ERITIEABIDRBRICZR D, ZO%O 9EMITIEABS RS D, X
LDIENBUT, 2% THDDOT, IO 4T 0%, TOHED IFIX 11%ENH Z &2 Db, =
NOORIENFHAFMET RLEX 2 ) BELZBIFL LTV D,

LU, i 2 X A B B B AN S D BRI LCh, Bl ENEA ST D
R ESNEREFIL2DMEEH-> TS, 20X, ZhHOHIEIL Y £ < HATMRET X
LR —DIRHEIZFE DN TR NWE DIZAZ D, TDOFRNERIZIERS

¢ Decision No. 12/2014/ QD-BCT, No. 12/2014/ QD-

BCTIZ &> T, EMOITIZ & » Tl 2SR E SN D Z ENED BT,

" Decision No. 37/2011/QD-TTg. Z #uiZ%. Decision on the mechanism supporting the development of wind power
project T %,

$Tbid. 7283, ZOP T, BEEMKIES N ADEE TL6I4VND/AWR, 204, Li#ish T

% Revised

PDP7IZi3, KB T DFITH LR SN D RIALTH D, HBoBREORERICL 5 & ZOfliksIE11.2K
T MkWhTHD ESNTND
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B R8N Z I 2 EA

ERL72E91C, BAEFMRZAVT 2B LT 23 20HIERH LI LD LT, A
ARET R ALFXF—DEANTHER L TR, TORHIT, KOLIICELDLILENRTES, &
1 ORERIL, T TIELIEMINLTWD Lo C, EIMIE—RMENZ &2k, EFE
HIA~OEENHEAL TRV L TH D, %@hﬁft&zﬁéi%m%»%~«@i§ﬂﬁ
bt LThH, BENEERLVDIILRTHLLEERD,

%52 OREAIE, HBE DD ORI R I X D B ATRE = R L ¥ — D & [EPN ORI
DA—HTH D, IEICLD &, BAICHT D FITIZH LT, GIZ 6 DOERIES NI H-oTz
EWNWHZEThD, LLRNGL, FIT OlifIZE B EFEENFE LI 525 UL Tlidk
molz, GIZIX 10.5 72 MkWh & W5 BRIk EZRE L7y, EERICIE 7.8 B2 FkWh 23
BHEN, Zhid, #5405 OFEAENORILICTERITIZZ S DR P> minznIcil & 72
ZEThD,

%3 OREAIL, H LWEAERBET RV —FER KL T 5 2NEBUT & EVN & OZZHIRE T
HDHENWHZ L THD, MENMHBIZACTICE > TEE D LTV 2, EVNIZH L TRET D
TODIKIPMEE 2> T D, £9T DL, EVNRIZK L &0 ) BIERNZRHIR 2> 2
LD, b LEEZBBLTYH, EVNEEB LRTIUEZOFEERIIBET DML 25,
ZIHNHERT, EAMRELMOBAHEEE L OMICH DHEENFHAETRET F VX — %215
T2 —ERTHDLES 2D,

54 ORMBRIL, AR RLE —PNEAINT, TANFSE LT E LTH, ZOFIRE
INFEBFTONHT HHIRIGE T SN2 ETH D, MGBIHIN N2 L ofitto Al NFEE
FINCHIR S TND Z D, HITTIZHEE LIS UVMEEIZR > TVnDHDTh D, £9T5DH L&,
HCOBRITIRE 5720, MU B0 O R A FF OB A iR 1L —%, Mo TR M:23 70
N E DR A S L 7RV,
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3. BAWRT RNV —OS RSB 5 RITHE
AT TlX, KUEES) & A TR = % L ¥ — O BEIZ DWW T, KBMeikmoitiu a2l L,
oz, BAREANNFAOFFZFNIHER TOE AR A Lz, AETIE, R
H O FFAEFTRET XL X — DL ICB T 2 AT R 2 L e 2 —T 5, Rric, KEY X7 0l
FIPD ED LD RN 72 S TN D OO0 % HOITHEEBL 2,

3.1 RUEEENC X B KEOHN

SAEE L > THIEREORIRDSEE EAT 5 2 L OfBMEROh, KEESNT, KR E
FADKIEENT Z LI K VMKE O ERZBIEEI L, £lo, ZARBIE&LR0 | Pk
FiE2 LW o RIRI e ARKEEZ S & 29, IPCC O 2 fE¥EMa (WG2) ITRELB) DR
2GS, BROWETHEE T 57V —TThDH, WG2IZ XK DHH 5 IRGHlH ST, FERIC
EVOVIE(S LT, ol OKUBEZEENC BE S 58K, FiEo, Bk, BERCILKEIT O AFR
AEMBWETIEICHE SN TWVWD Z EEZB LN LTS ik L TW5D (IPCC, 2014),

Z 95 LI BARKEICK L TX, BRE EEO TN EEELI D s Thr B2z 615, it

SRR (WMO) Ik 2 e, K310@EY, EEOSEIZ L HEOXS T, 1970 F0 5
2019 FFE TORFEIZ L HIEFEOHIL, Bl &SRR LETII%E HD TS (WMO,
2021), —HC, KEIZK HPHEBIC OV TIIFEF I L TR BRINIC, 59% % JeE[E 2 5o T
Do ZOZENG, BFE EEHEE T, KENOANMETFTDLODA 7 T8GR +4r
TRNWIENREZ D,
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United Nations Country Classification
5%

3%

M Developed economies

M Economies in transition

[7 Developing economies

Figure 6. Distribution of (a) number of disasters,
(b) number of deaths and (c) economic losses by United
Nations country classification globally (1970-2019)

(a) Number of disasters
Total = 11 072 disasters

(b) Number of deaths
Total = 2 064 929 deaths

(c) Number of economic losses
Total = US$ 3.6 trillion

World Bank Country Classification

63%

M High-income I Upper-middle-income

¥ Lower-middle-income I Low-income

Figure 7. Distribution of (a) number of disasters,
(b) number of deaths and (c) mic | by World
Bank country classification globally (1970-2019)

3.1 StEE, FriE, S EEICE T 2 KEOK, BEEK. WEHOEHE

(High - WMO, 2021)
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32 BAEFRET LT —ONH

HRT RN X =TT 5720, & ZICHAEMRBT XL — 2 RET 20T EORERL IR
DHI DT> TEHETHD, HAEMRET R —DONEZRET S kL LTI EbhTn
HDNE, ZFREUEFEE (Multi-criteria Decision Making, MCDM) & GIS /74T C&H 5  (Rediske et
al., 2021 ; Lak Kamari et al., 2020 ; Shao et al., 2020) .

MCDM O FiE1%, BRI ESCRGE A 2 8 < 7= OIITEEENE S RN TH D, ZOTFikE
X, BEOBEMIC DWW TESENAN & (11 5 B O BEER & Z O e BEME 2 RF LT D
(Lak Kamari et al., 2020), Shao etal. (2020) 7% MCDM IZ X % L A EE = %L — D HIZ B
BT 2001 6 2018 4FEE T 85 KDLk A F & 7= K., MCDM DiFeE L 5 > D BT
ST oD, Frux, EEERR, 7 ER L, EREOEL T, RBREHE, £ L THREROR
AEDEMETIH D, MCDM IE 24U H DEBPEIZ IV CEMI A 1TV, Al 7e FF A2 FTRE = R L F— D
N A IR ET D

GIS p#rid, EDTRNF =2 RIZ L Tt a1t 2 O THWGTRED - TL D, FEATHF
JEITESIFE, KGFE, A A~ AREOSTHSCEIR A %2 5 L TWDHORZ, &
WO H AR, N A~ ABPFEORRAFIRIL e EOFAFTRE= R L X —&JRDORT > ¥ /B T
LONTINHEEEL 725 TWnD, ZOSMTICEEL T, BREBEMRKOT =2 nbE 0 LR T
YU NVDENEY T D ARRERCHEER EON N TE VW Y T AR o3 T
NTW5b, 2 ORETIE, B OT—2E2EREDET (F——1A), ZXLF—EJHD
JRAF ORI, AR FTREME 7 & 2 AT 5 HiEmm Bt ST % (Diaz and Guedes
Soares, 2020 ; Zambrano-Asanza et al., 2021 ; Choi ef al., 2019 ; Bharti ez al.. 2021 ; & HIE ),
2003 ; = I1EA>, 2014 ; Voivontas et al., 2001), GIS Z3HT DS Tk, =FAF—JHE LTHOK
M2 2 FARD0A0 & A F~ AFEFTONLEN S ZNENOFRERDB VD &R &%
HeE L7280 62 (Vianaetal, 2010), E7z. A A~ ZAEROEAEEZHER 207813
JV k 77V (Fernandes and Costa, 2010), ;"—7 > K (Zyadin et al.,2018), A% 2 (Lozano-
Garcla et al., 2020) Z#)D. %< OEX TITHOIL TV S, MCDM & GIS 73 #r i3l A6 o TH
WTWABRFIE S 22 & BNIATIHFZED 0T H R ST % (Rediske et al., 2021 ; Shao et al.,
2020) ,
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33 HAFMREZRLX—LRKEY 27 O

FAEMRZ LY — L KEOBRIZOWVWTEZR D L&, 2 20MlEAH L, —2HIX, HE
ARET R F— N EROIEFER L L HEHTES L0 iThsd, ZoHIF, FAEMRET
TR —AERNKEY A7 LR DAREERH D E NI HTHD,

R DA RRET XL X — & KERFZFIHT 2 &0 ) Z LI 20T 2 E TIHFRITHFE 3
HHNTWD, FHIKEDE L AT HAARICENTIE, 201143 A 11 HO B B AKRELL
Be, AFENZ L RSN TWD, FAERTZRLF—E2RX—2 L LB OB IR TH L Z
EIIRENLDO L VY = A\ EIZ#&SLD  (Esteban and Portugal-Pereira, 2014), F£72. AR
RN F— L EEMZA VA~ — 7Y v Nix, EOFERERET S 2 L CEXNHRE
REBAMEBA TE 2720 T, HEFREOERSE LTHEHTE L Rb2 LT, v
AT LOFREPUGIZEMN 2 (Taguchi and Tanaka, 2013), DF VD, FHARREZRLX—%Z+HICL
BNV AT MIKE~OZE L THERTH D,

— 5T, HAEFMRZ AT —RIEDONHADKEF Y 27 OB OWTHHT LIt s £
DL, £7, BUERAETRZRLX—OBEADREATHLHIHCKZTLETLEZOET
X, KEV R OBEBIHEREOBRICE TN D Z Lidden, KERZOVARTIIREICL
B HAEFRET RV X —~ORBOWENRE SN TWD, FIXIE, K (2019) 1%, KL%
BAINKEICHST-FEREZETLHTND, THUCED E, 201847 HOVWEHARERIZE Y, 8
2 T D KIGHFEEFT UK THEZZ T 11 7 FTO KGR EFR MG THELZ T L L
TW5d, ZbiE, EPRFEER ICRE SN LDIESNTRINTWVWD, £2, 29
L7cE 2B To D OffFgE & LT, fa@ i B T OIS0 T S8 38 D it o & 2 Hinsk |2 3%
ST K EHEIT 2R ET D721, GIS MM Tod, fERiEfT 4 & LT\ % (Kwon (Z
2y, 2020), UL, KENSHAEWNET R ALY —IZ525FBICONT, FlEAAZLTHNr
L7l RS 72 B 722w,

KIGHFEEDE 2D <> TiE, KK SR L& & ZICRET 0B RERFREL 2> T
D, ZHETICKBEREFNESLNTE DL, TIORGOS G, SRV O RRE 23 LR
BHIGITTER, BARICBWTKEAREICFIHTE 2 REOH 5 THIFR LN TN D
(Sahu et al., 2016 ; Esteban et al., 2012)

LD, Atk KBGOV ORE ST 2 Bt 2 BICi3, BHSOWIZ & ook, (LFES
IREDT TR L 2 D RN D Do U DWW TR, MR K OO IO . To
BRI ENRE I TS BREEE. 2019 ; Ttaka, 2021), = DHAE, KR HHANIC
L DKEY AT HHBITHRHNT 2 LERH D,

(Y
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L. ZHETIZ, KGR EORELDT & KF RO 4 ——F » 7O THEGE L
TEHFRIEZ < TN TH D, 50kW LA EDRPDEFEEITIL, BRFFEIEICED  FHHE R
WY RFEEEEICLD L. 2018 FDO KRB COFHIIEF 5T TH -T2 (K
4.1), K (2019) 1, BRFEEICESWTHE SNZFLIZOWTHRIA L TN D, ZHT
LB &, 7L XX 20184 7 HICTE HADIA RIS 2 S - Z2/IC X 0 . KB ERERTCTIRAK
BEN 8, LRI 1N R4 L, S 512, FEORESCHEBNIC L 28E s S hTw
D, Fio. K ER BB OHWENR bW I TnD o*ﬁwkmw%%\mﬁbk
KEGHFEETT 8 FD 5 B 7 FaD S00kW Kiiii T o7z, LW ARILOD B A 21T 7o KW e 38 dE sk fi
1D S B, 10 HH 500kW UL ETH -T2,

# 3.1 2018 T HATIE Z o 7o BARKE NN O KB FEERT T OFilL

20187 H | &A 21 % AEERRR | AR 24 5
DN B HLE
REHROE |19 23 3 12
JE IR * K% 8 - - R
TP HAT 11 - - -
G - 20 - 12
e ] - 3 - -
B P IRV 10 21 2 12
VALA= 0% 9 5 1 4
I 4 1 - -
Z Dt 9 7 2 9

*—EEDH Y
(HA - R, 2019 5 #RFFEEZES . 2019)

HE (2019) 1, A2 T4 TAFARERIGERN D HRKEIZ L D KIGHFE~DOPE % Fr
EL. ZTOHEDOKRGHERBI~OWEHELRRE Lz, BMAORIIT, BREEICKL > THY
BO KRN SFVBIRT 2 WTREMEDN $ 5 Z & 2 KRBT O FEFITHEEZM L, Kwon
EH (2020) 1. REEREFTICREWT, HEME#RS AT A (GIS) MW T, AR
EOY AT PN DHHIRICERE S KRBT & 5 E Lz,
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BRI CIE, KRBT OREICL Y, AREEMSEERAERMARE I KbILTW5

(Kimetal.,2021), F7-. Kimetal. (2021) OWMIETIE, v I=2b—a rr OFEEZHNT,
KIGIEFE T 2 #R T O < AZRRETIUL, Kb DERMN DR 725 2 LW LT LT,

ERROFATHIT DTS KGN EICBET 2 KEY R 71200 TV TW D03, FI5HT 08
HFLCTH Y, HEAITHIRSC B RE BT 2 EBICRE SN TN D

St BEREENTBEEBN Lo T A TV 2 E2BETIUL, BAEMRE LY —0NE
HFEDOEFE 72> T B/A, MRS 7 T Th HHE T XL — BRI S EFIC
Mgt 2 FF o Z L IFRE LS RSN DMERHLETH 5, S5, BARKENFAERET
KX =BT O RIT RIT T BT OV TR E EEZ I RIC LT RS 72 57220, B
ik EETIEH, NV BHEICESE, BEENOOESM LD b DO b E O THAMRRT RV
F—OHAPEDOND, £ LIBRICKERKIEFTHBIONWTEETHILITHEETH
Do
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4. BAOKEREI I L KEY 27
AT, WIFOSATIIEOSTEIE L, SeENE < RAT 2 ARICEN T, KBERE
FTSIHS D R DS FH U A 72O Tt 217 9,

41 T—H LFiE

AL TIE, BARICBT 2 KB BEIFTONHICKT 2 2 EOKEY 27 OFBEHEG L
Too BRIC., TS EDY X7 LPKD Y 27 ICOWTHET S, ZO2EOKEY 2712
REETHOE, K (2019) THE STV X o1z, ok & LR EN KR BT OB
FEOERFHRE > TNLN6TH D, KBEERERBEINIARIC L DMATHHEELZT S
2, RIEOERITA S HEENKEE 2720, ImEOFEERHIZIES U A ZfEIFREH L T
Y,

T—Xty MIIFESEH L7z, 1 DBIX, Kimetal (2021) OBFZETHH 7= KL%
EATOHMBEER TH D, ZOIEHRIL, Electrical Japan TARH X 41TV B 3 E AT ONLE S HIZ I
ST 5, Electrical Japan X, [ENZIEHRFMFIEITO web N A A TA I TWD HAREN
DEFEIEEFT OS2 X EC/R U7V A FTH D, Electrical Japan DT — X [ZAHRA > T —
ZTHY . KGHFETOT —ZIZOWTE, KB ERMIFRESNTHNDHT Y THOD 1
DOMF D% R L TND, SRIOFHTITIE, KRG/ SFADRRE STV D KL ET Y
T RRERIMNEEFRCHLRY T =X EHTILERN DT,

Kim et al. (2021) ®F —# (%, Electrical Japan DT — X % &, L I K EF O Y 724K
7y hLEER) T =X ThHDH, ZOT—XIEA T4 TAFHETHS (X4.1),
DT —HIZL % & Electrical Japan OACE S SITEHANCEH S AL TWD 2, Kim et al.
(2021) 1%, 20204F 12 H 30 BOEREZHAWVTN D, 2, %5 OFEITAA L EEOM 5 %
RGL LTCWDN, RFFEITAARD B E XSG E LT 5,
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X 4.1 KGR EF QLD T — £
(QGIS % {# i L T OpenStreetMap IZZK7R)
(i : Kim et al. (2021))

AARTIL, BIE, KBt EITOFEME R TARD GIS 7 —# N—RIFE LR, RiF
PEFEA L, KGR EBIOFERICRAIL 52 2 FES LARAICET HREFF-o T D
23, GIS ONLEE#H & BI#AHT TAB S TWpy, 2072, Kimetal (2021) OF —X %
T2 Z E RO HRE CTH D &Il L7z,

T—=2ZIE, PR EOKRENFEEDO LN EEN TN D, PR KBEIEDOR &IX
500kW LA 10MW Kiiii T ¥ . KRELR KIGEFHEBOREIL IOMW 2 X 5, AL TiEH
B LOKBR O KGR EOKFE Y A7 ZRH L LT din, FELLGORE x5t
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B D KIGHFEEITERIN L T D, AARDKEEHEEFRTOT — 2 1%, GFF 9,250 #imd L =
— Kb b, BAESNTWST—4 &> ML, Shape 7 7 A /L K X GeoJ]SON 7 7 A VD7 7 A
NEXTH Y | BRI HR  (WGS84, EPSG: 4326) MMEH ST\ 5,

AL 2 2HOT =%, ETZ@EPN AT 5 [E - EAE R 0o a5 falR i pris @
(K42) ThHD, xtGeiuisid, b SREEHKI & Rl B Xk o 2 i Th 5, TRHKEE
IR &, A S IR S B T D LAY ER LR OHEEIC BT Ak IC kD L. &
W SEFNFAE LT VM T, Rl A, M9 0 | AR & ORAEDNEE S Kk A 15
T, ZOT—HX T, ZN6 3FEHOMIEN 1 SOTF —XIZEEN TV EH728, HUk CEE
LTWOEG 1o 5, TRV SCERRIGRRITIE, B0 aE S, ERICEGECECE N
HIEHMED & 5 X2 57 (Disaster Management Bureau, 2018) , T SEMG R XX, DK
FREBER XK O TR CTOMIE A &0 T, TWKFLRXIEOT — X HIEH L1z, 7—X1%
FOERF RN SN TR Y, AARARE 4T HEMNROT =22 FH Lz, EH LT —#1%,
2019 - DA HBIE N IR D THp FEFER K I 2 7”3 H DT, o &1T - 72 2020 4= 8 AR TO
KEFOT—2ThbH, BARETRY IF7—% L LT, At 1,403,452 HiS 0O L o — RONFELE
LCW5, 7—#ERUL Shape 7 7 A /LT, JFEAERIL A ARHSR 2011 (JGD2011, EPSG: 6668)
BEHEN TS,
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X 4.2 LK ELER IO 7 — £
(QGIS % f#i[f] L T OpenStreetMap 12 F7R)
(8 - [ AR50 [ BB I & 2 Tmb S8 2w X 8k)

3OBOT X%, EHERWME DT VX VIETIEROBOKEAKIEE XIEE# T, &)ICik
KIBAPBESNDZ Y THREINTND (M43), LT —ZIiX, 2019 FEDOERJI D
PAKRKARE KK 2 "3 6 O T, EERICHEME Z L2 L TR L TW S, dokiRKEE
E DI IAKBHEIZ TSN TR D B AT ARG JE F N DWW TEIEEE RHE L 72 b O TH
Do TUTOFERIIRY T7—2 & LTHEMSILTWD, HASET 1,405,620 HiSOARY =
Yla— RBFEELTWDS, T —4ERUT Shape 7 7 A /L TH 0 | FEAERIE B AR 2011
(JGD2011, EPSG: 6668) HHWHAL TV 5,
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4.3 oK EIKIE XK D 7 — £
(QGIS %{# L T OpenStreetMap e:i’%?)
(Hig  E 22 E HUE R I K 2 KRR AR E X5k)

Uk X iz, KEVRZICETHHEE LT, b EEEmHIXI & PARKARE KD 2
DORY) T = EMR LT, 7T—XRBICIE, KE) R T —% KRBT O #T
—Z & H 1T Shape 7 7 A VB A LT,

FIEE LT, 9. KBEREBHTON T — % & KEHET — X O ??ﬁ?ﬁi‘ﬂf&é?‘:&)

" S DHEERITARAER) 0 AR T d B LR WGS84 1A 2 LTt — L7e, IRIC,

— X DENRENEIER THTled, HITEDLELT7T =2 ERZ WD, 77— ZHBE TR
Tz yEIL, FEMREALTHERTE D KO ICAR AT, £D LT, ffre LT, GIS I
DRGHFEBIONET —2 HZHNT, R IPNERLMEEHEE L, Rt Lz, 3R
I, T—FITIC L {fEbivd 7 r 7T X 2 7 E5E Python D GeoPandas 71 77 U (Jordahl et
al.,2020) @ overlap P95 a i L7z (Zhouetal.,2021), Z OB, AV I T —F% 250D
NTGA=2 L LTRITIRY, 2200RY A7 =2 REE LTHER > TOHHAEIC True (H)
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T (X 4.4), TRIOKBKEKICEROND L HI1IC, BEMNELZR L BELE (K
45), BHFL LT, FHEFROKET -2y N ERGHREFTONET —X D 22>% AT]
L7z, F7z, ESEEMLBRERT &k « RKGEREFT O 5 I E2e 2 KRBT Y 7 O
R U,

v f/l s /I o
DI TISS

. 44 KIGHFEEL Y 7 L KEPFREL LT VHUESE R > T 241
(tHHE : GoogleMaps & HWNTEEAER (BN KBEEFRENT. 405 Tab S FEm X I5k) )

def PlysOverlap(plysl, plys2):
1= 1]
for i in range(len(plysl)):
if any(plys2.overlaps(plysi[i])):
L.append(plys1[[i]])
return(len(l))

4.5 L 72 B o H AR &
(8 . FHVER)

42 FER

fEg L LT, SAEN RO TR SEEMBRENT, Bk - IRAKGERE T & KR ERT O SLHo
ZLIMERHS>TNDHZ ENRHELMNE o7, TOMBEEENIR T L1242, £43, £44
R LTz, BOR FERIITIEH L8542 R L,
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T =X Tlix, HARENO KGN EFTOBEIL 9,250 i ThH -7z, TOHF T, HARKEKD
T SEFEEF X I & B 7R D HLRIE 782 ML T, BIRDKI 8.5% ThHh D Z LM BN E o7 (R
42), Fiz. BARREOKENIET O S5 5, PAKZAKIRE R & BT 5 HA IS 846 HiS T
bolz, ThE, BARDOKGIEREEITEEOK 9.1%ITHET D (F4.3),

Flo. T SCEE R & BOK - 2K SERRE AT O W7 I A LT D KBS EEAT S 30 T
bDHZENginole (Fdd), DFV ., UKD 0.3% D KIGIFEEHTH HIVE D fElfig - it
K« RIKSERRHIR O H I L TWD Z Lz b,

K41 Y DfEBEME A E U & BT 5 KEEEFEERT DGR D%
(8 ZF 1Rk

BRI | ABENT R4 (EES BRI | ABIE T R4 (EES
a— R 2 R

01 e 9 25 o7 R 16
02 AR 6 26 ARSI 15
03 =R 3 27 KB F 15
04 B Ik U 13 28 i 1L 69
05 Tk 1R 2 29 Y=y 18
06 MY 3 30 Frask L R 22
07 e By 3 31 N 1
08 A 19 32 AR IR 12
09 WA IR 17 33 o] L1 I 15
10 BERE IR 25 34 I B IR 71
11 B E R 7 35 Ly R 19
12 TR 10 36 T IR 8
13 HUER 1 37 )1 1= 21
14 PRZS) IR 10 38 B IR 10
15 Al I 3 39 T U 14
16 LR 1 40 e it U 35
17 )1 2 41 P I 17
18 eI 7 42 iy I 27
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19 e 9 43 HE A IF. 21
20 E I 19 44 NG 9
21 R B 1EL 42 45 7 U 18
22 e fif] Uk 33 46 R U1 e U 38
23 TR 9 47 T 1
24 —HEE 37 Al 782

K 4.2 #KIB L OBRIKY R 7 O GHIER & EE 5 KIGEFHEERT O 5 DL
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IBLMEREZENPOCERLE TS ORHEKWTH S,

Al12 REFLOMITITE

BARBY 2 H 50T 24T 2 B, X M A OMGITEORED £ 9 72> TV 5 D)% i HLIZHE
BT 5, XM T AEHGEBRIE2 ), X T AOHIGITEROME XY, TRIO X 5z,
REJFZTERET DO T I v RIEEICR-> TV, MERTREREBETHSL, ZThE
NOL~L DEVEHLL Bfib~r B A (232—2) LU, ARZES
ENRFFESVPFEL TV D, ThEh, ZESMTBINTH Y | SIS 0K E 2 R
T Ebob, MAEREOEETIIZRL, EFEEL L TEMT AT D, AREZEBES
X, BRI L AU L L O OBEBIIC K AR - FREICH L CETEZ RS LER S D,

RO ERIT, KRBT 0 7T N3 4R (2016 4REE) D QE2 RIZHRH L 72w KRR O — i 2 L 72 b
Th s,

13 Sathaye et al. (2011). p 715.

14 31 [ (2004), pp 10-13.
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DZEEBLT, [ZEOMRE] MR, XN T AOTERNEBICONR2WESGOBE & S
HTENRDHDH, i, NRFFRESIL, ARNUTITBRICI DB T E WD 2 LIZR>TWDHN, HE
BRI ERBOANEI SN, ThoEEAD L, 22— LYV TOITERECTH
HANRZEST, B 1O LV~ OfTEREE . 22 =7 A FEROERZ TR L
TV EEFEZRVAI 2=V LV OFRESDOIRE L ZN O ~OHHETE AT 5 Z LIk
Do TOREETHE, A a— VO ANRFARIFIMAMIZZI 2 =T 4 OEEREL NI BDE
RETERNEN) Z LIRS,

o R BT
|
% mirhﬁﬁ
r ! 1 r ﬁl 1
a HERD i i o i
7 # 9 # = # = g # = #

X A1 F L DfTHEE!

o, KacBb2mE LT, REFLAOHGBHICOWT bt TH <, N M ADH
BifiliE, 1996 £F. 20024, KON 2015 FFICHIESNIER TRIEC LV HES TN S, 2016
FETHATH 72 2002 FEFTHIEL, A LV TOPHMERE BT 50 Tho7, %
NETH « B - AL VL TERICEND S TORTOWHEIRE S L-UVICED T, B T L Ok
== RHISHIETE 5 LI L, 0I5 EEFTHIETH, & L-ULTOH THHER
ZHNTVDDIEIED LRV, M T, ALV TOFHEL, FR LSV TOFRRA A LI
ERDRITHENTL, WA LRHERPEICHD L) ZE b TE D,

B NH & =EF (2009).
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EAE83/2015/QHI3 S 55955 - IR « SCHYTH O B0 #k R R OV TR OBIfR T Tk Mgy
B, SHOGTBAEROTRIT, BRORIAIR E XHEEN ORI D, | KO BT PEIZ, B 50
SN XS % TRRIICFEB TE D XY ICRANREN SR EN 5, BRARZESITA CHIICRBIT
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A13 HUETOFZREAD T
NREFAEAI 22T 4 EWVIITEHEMAARIML TS, ZHUE, =FRAF—DHEND A
THRROZENFE XD, 2FD, T TICHIE TERZHEY . XM FATEREICLVEEIN
LENIETEABENRETH D BEVNIZTEEIND, Mx T, ZOREHFTOHFERATEITE L
NLTITONDY, Flo N EFLAORBIORENS, £OTuY = FPMT 53 I 2—
YLeUL RO - i LUV TOMBAERIZRNWE S 2D, T, T2l 2 AT RV
F—D7u Y=l NRYFHIRTITONZE LT, HEN R (22— KOR) OF
IEZRDDITTIER, ZOVIERTH, aIa=T A BRERERS THZIFELITT
VFHEBLT-VTHAL BT 4 DI RSITKRIT S,

ZH Lichha, Ik COFREZEAFITT LD ED L I RFER - T2 X —ThAH I,
Fht, TP CTEMREIZ R TW ZETHLMMNIR S L9112, BEKUINGO LZEiHTH D,
®REIZLE T, ERFERT RV —HAZEET 572D To TV HBEREZM S 2 & T
FEREE EFDHENTE S, NGO I, ﬁ&ﬁ%i*w$~@éﬁﬁﬁéﬁiﬁ¥%§%#

52T, ala=7 4 OZERCEROHIR, RERERELERTDL LWV BN D,
LTI, AR R L —EAOFR E LT, %@%ﬁﬁﬁ%?éLwa%ﬁkw
ST TR XF RIS DR - R () BAZHIET 2R TE D5, AL
SN, kI E oS AT 5,

Al4 EEKRVNGO Z ERE T 5 H/AERRE R /L F —

A TR T 2HARREZ R LF— LT TITR 7= L 5| \iflﬁﬁﬁﬁif%émm
IZFHREIND, TOENIEMNOIEN S T LT T TICHIE TRR7Z@) Th b, AN
k\ﬁﬁ@i%#owfw&w&47@ﬁ$ﬁ%i*w#~@ﬁﬁ%:ﬁ%fm&oik@m
EWVWHZETHH D, BERMITIThILTW A REEIL, BRI FEE, S A~ AFE, KO
JEJIFEE T D, KEEFEITKRT D BEEMRE BRI E R RE S, S%FFICBRE TN

BARR DR E PR, [EG - 228, FEEENITG U TIAJR « XHTEEOSRERETHHD EF
bHe | EENTVWD,
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—foTr Yz T, EOETORBANDEBLINDEW I ERbLH D, 2F 0, BIFERES(MONR
E)DFRA 245312, EEEKFBIIAMARD)D I X » TNRBK I RED - D DHMKEREITH . 72
ETh b,
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EEZBNDN, BRE A CORBGIEFEEIIFE LS, BIEE 3E TR ~72 L 512, /IEE
IKNFEBITHR LTIX ACT 3, NA A~ AFEE ST AEM) & AIFEEITH LTI FIT 235 A
IND, TNHDOFEFEITFEIZ, REOENERIZL > TIThTnD

EREENGO I LD XED R b7, B CflidL7- Vietnam Sustainable Energy Alliance |35 = %
FEICHEBY TH D L HICBbsY, A OSTHEKRE (KOZEOXR R FAKEH) Ick> T
B 2% 0T, aia=7 4 TOERHNNICE T 2L 927 vy Fegz LTy

Do WEITHEL CEND2, ZHURRRD T2 LF—HIG) ([CIATTEHFLRD LN TE
L0 LR,

Al5 FRFL-ULTOEARET FLF—

Fat LUl FRCBEMIROFEHC L5 AR R L X —1E, —RICEERTEL LT
HUEITRBELTWVWDEWS) ZENTEDLLEAS, FiUE, TNHOHIKTIE, &6 A&k
IeNA A~ AGPREBDNIEHTHUER RS> T E W) ZEICERT S, 2626, %R
DZERNL, ZINHOHIKTITEREZHE I VWO 2 LiExbEv7enolz, 95 LESLGAE.
AT END DIX, #Hie EDEHI AL A~ 2 &R TH D, HaEHT 01, Atz
Bz VWS I EZ T RITIER B R0, :@ib@%%ﬁ%if\%ﬁﬁfm\%%
W EOFEEFE L TCNDLEZANREN, ZNHDOFE BRIRZHEH T2, ZUXiGR %
W3 D0, HEEGTUL %ER@T%W%%%éo;n%®*#;\A4ijwﬂﬁﬂ%

EWVIOEANSINI S Z LT, NA AT AT AT MMTEFE BRI & L., & 5 RENE
TiX, 300 TOBRMEIREA S TND &9,

NAFTTALUSMNZ S, FEt L~V TOHEANR LN D FAERRET R LX—& LTE, @/
BOK 15, KFENRKER R ERZBIT N5, ZNHOREE LTEITHONDDIE, RO
Thd, Thbb, FHNTOERIZIRE S, @ENRFSEZEESS Z & Tidkl, £
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FREEIZ D & Intel 3B —F X O T[N CTOMH B TRRIE L 7o KR BRI FEET 5, L
L. SNITHNOATOHHAZBAMNE L TNDEIHEDTHDLDT, KimDOBRENLIINLD,

19

Bl 21X, 201546 4 1Z1%. Energy and the Poor & V9 &/ AR T 7 AR Z 105 OFERIZ X > TITHhu Tz,
FHAEMRET XL X —IZ L 2BEWHEIL, & EETISRONDIWMOMEATH D b7, ZHhidZzo
ﬁﬂ’ﬂﬁ'ﬂfi%@’@%ékéiéo

20 Meier et al., (2014).
21

20154F6 A ™Thai Binh® TOFRE T, /WMUOR I EHE B FZREFR THE-> T\ Lt o TWEHN
—DH o7, FIHIAE L CHEBR LT,
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(&> THIR S LD BT AR, HOHED OS2 LOHBAZ AL LTS, &
WIHORTHD, MAT, " AT AOFEFITIE, FHEORREDHLTEBLY ) &Mz d 0
IEERELEOHN b H D, LA, ZLOKFHTORMETIE, ZOHMRAROBEHTH
ST Z ENbhrolz,

WEITIX, ZhEh, BEE2TERETIHAEMREI R LY - FitL L TOHAERET
FF—OEAFH % Z N EHH LTl

A2 EEFRET D HAFTRET /L X — O T

ZITIE, EROSGBEICESE | MK IIEELE oD T AOEFEROBL S, Z
DDODBEIPFIE, NN FLOFZROKRE S EED D, JBAIIFE b BUR O E AR S BUEOR
ICEDFEELTWER, ZTOMRBITHESTIHROLN TS, b b AL, BAORBEORT v
FMTENE ENTVDHDOT, HIERERZICLY S SICHANETEEZDND, 5%OHF
FECHMT ZATUVN 2N,

IFCERY B 256X, #—IZ. Hoa Binh & O/NMIUBIK ) FEFHETH D, 201546 HI
ITo BT E SN TN D, B2, TayNinh A DO NA A~V AEEBEBHEETH D, 201645
AVATONIZHEICIE SN TV D, B =ICHY EIF 2 O1X, Thai Binh % O NGO O 3HRIZ X 5
NAFHAT 0T =27 N ThD, 20158 4 HIZATONCREICE SN TS, H—, B _DFE
BillE, BUNOZEBOREZH W TITONTVWOIHEETHDL, ZhoDEATDTay 7 e L
T, IR B D THLHEERDTEAD, —H T, FE=DAFTATrT =7 ME, NGO H
BFRER L ANRZESZ I L Ut z7 vy =7 THY ., Local Energy Planning & FE(Ei
L5707 T ADIHEO—DTHD, TNETHRRTE T=xbF—AR] IZIFEEVR, =
Ra=T 4 fREEER L b0 L THBRENEFITH 5,

A2.1 HoaBinh % D/NHLK T 5 E
W
Hoa Binh Z 13X h F AA6ICALE T DE TH D, BH N/ A5 80km 1 ENFERIZA -T2 &
ZAILH D, ZDED Cao Phong B2, ARHITHEY EiF 2/ K IIBETNH 5,
Z OFEHTIEL, Van Hong #1: (#1013 Hoa Binh i) (2 X > T 2009 42 T. L, 2011 4F|(2i%

T, BB E 7o, BERREITR 3000 S A Ry (1300 52K RAAEY) Thoto, HEHK3

2R FLAORIIFEEICES L TIE, Luong (2015)72 & TR OMILIRII G U H TN D
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HEF2.IMW OFEEZF > TS, KEITEFIZHY, ZTFEHEHL TWHEDZEThH
STz, BN LIEEMBIIEL 2 LN TE R o7,

DIEEFT %% L T2 Van Hong FHIFZBUN OBLHNC S & | FHEIFIT L TEABLZ D
TWb, TORIFEIL, T CTICIRAEEBIHIESL<, T72bb, BEMES 4 FOMIT4e
FERTH Y | D% 9FERITFFRERD 11%% 30 5, éﬁﬁi%@?&ﬁﬁf%é%ﬁ
. ARZBSICH L THRESCTRAE AT 9. ARZERIIMNRITH LT, EHEHOME
ZIT9, £, VanHongH:%ﬁE: XL TCHEMEELZITY ., TOMEITX FHIORTERBY TH
Do

FALNEEOK ST 7T vy =27 b OFEES

FRiEHh Cao Phong district, Hoa Binh province
A—+— Van Hong Company

At lEHoa Binh&
B MR 20114 (20094 & D 3FA] = = |1 R ERFR)
RE 2.7TMW
BE 300,000,000 VND (#915,000 US$)
e FEAF

(72 L. BAHIZEVAICX L TAvoided CostTitE. ZHIPREICK
DZET BH. HLEF620VND/KWh, $30USD/MWh)

2 Van HongfhlZxt 354 » # B2 — (201546H) . XUEVNO Y =7 —
http://www.nldc.evn.vn/newsg/3/1509/Ban-hanh-Bieu-gia-chi-phi-tranh-duoc-va-khung-gia-phat-dien-nam-
2015/default.aspx 2015411 H4H 7 72X, ) &= b EIZERL,
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BN (BBHER)

Van Hong #t > BB

THEE(Im2E D3ty MR
EREREE LTHA)

Tt e HED

BRA
HEARZES
BEROWE

(Ritc &lc5 RLRE-BANE01/3)

N

X A2 /NRBK S 7a Y = 7 b offE

His~ D F|

ZDET BT, HI~OFRSITIEF ITROENTNWD EEDLIDE2 272, KL
I, BRI RLX—E LTHEALTWAENE, —HEVNIZX L TEEEIN, ZI0DbH
VELEIND Z &I Db Th D, NI, BT 2 MifE ko N\REZE ST
S ThREND, 17 ABHIZ0 100,000 X ARy (BEESKRL) BEHOMBE LTHEL
bz, LirL, THHEEIZDT N THY . b2 HAEARIRALX—Z2HEALRNEL, £
DESIN EVNIZIEEENTZOE, BUMICEESND DIFHETHLINLTH D,

ﬁ:ﬂ%lﬁ
INFETRTE R ZO/NEBKIIFEET, Hl~OFIRIETE VI BRTHE VAR T
<. BREitRE IZBWTHRIRATIE RV, TOHEBIZLLTO4 80836 F5nb, H—IC

Eamwﬁ@wkﬁﬂom%nfwéaﬁ%é FER~OHE X, EHUHIZKT D HifE & &
FE~OENERAOHBRH S, L, FRCHHIUEMEOREIZIEDS THY | £/ ET
ESNDDNE VST ERAATH D, H . BEFARBZRLF—DT a7 FThbH
DIz, BHEZY v FIZEF TEVNIZEE LR2TNER 520 E NS HlFKIN DG, 2 IRIYZREREE
WEZEZTHELE 2> TLESTNDHRTH D, T, BITHOBLOFIENAHTH D
EWVWS ZEBHFRDO—DTHD, 2FV, [LHREEBOAREMAIL MARD OEEE, {A[)IKE OE BRI

2 1oE, Van Hongfh, KON RIZHT HHEHY % b & IZEH1ER,
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MONRE OEHETH 575, BINELMOIT DEFEETH D, DD, & 2 ZOFEHEIZK DHM
DARERIT MARD OFF A 25BN HHELTH, MOITD Bl paxrvarinhdr 2 &
TEOFHA[RL T ry =l MPRITTE D, LWVoFRENEZL2OTHD, FHUT, Bhx
7Yy RIZHALTeDE, FERSER] ﬂLTEwwm,ﬁ%éﬂé#%f%éo:mm%%m
EDHINTWAH I ETHDLIN, HFMFEELEALTNDES 2D, FHIMZ, FEROFERESCFK v /3
VT A—DRIMEND ZERBITOND, NN AOHBGTBIEIZIE, HFBIAHIIFE L
W TNNRERERST, aI2=2T 4 DERLERDIFAEVMECANLF—OT B =7 MIE
FRTCE TV, FUEHRZ, D UENESMETHD, Zhud, ERIZ X DITERN 72586 &
wb%%ém@%@f%éoEowozkﬂ&wﬁa(kﬁﬁ)*ﬁ%%@:hifﬁ%fm
Tx hELTUThbRTEE, EE 7R Y27 b THHDOT, —HMBOHEERERICH -
T, FRIEIBFOREIHED S D E 2700, ZOREMERIZE S TWD720IL, ek

R /BRI BEFETH-TH, HE T nY =7 FThHLEMEVWLT, FRIZSE
DL, MiEEMIRDDLENI ZEELARVEHBICH D, EWV ) SR EHSNTWDT
HDHE, THOASORBEMRN, XN A HIE TORISE & D T B/ 3BT
RoENDDOTHL,

A.2.2 Tay Ninh 4 DA F~ AFE
W
Tay Ninh A 13X b AEESICNET H2E THDH, H—F I o HALPEIZ 100km FREE DAL E
WD, "—FIvHiLRUL, BUEE L 2— L HORBET, NEBELELERD D,
ZDHEDEHTIH B Tay Ninh 1 DALITHE LTV 5 Tan Chau B2, & Z TEROV S A 4~ %
WELLENH D, ZOTHE, Thanh Thanh Cong (TTC) Group & W9 [HANEE I L—TD—>
“C& % Thanh Thanh Cong Tay Ninh Sugar JSC (TTCS) &\ 9 Bl TGO HNIZH 5, TTCAE T
DEFEIZI AN A~ ADREREIT, FEAR—LX—VI2Lb L, XREFTATONRA AR
HERED 63%% H5HDHEINTNDY®, ZD—273, Tay Ninh 4 DFEFT, TTC Sugat
Thermoelectric Center THE I N T\ 5, MEIFILLTFTORIZRLZEY THDH, BROTAEE
X, Bt TH D TICS ThH, ZDOFEERMGIL. 2010FENOBHL TWH LD L TH-
Too FEEBAEIL 12ZMW O X — B % 20 G5FT24AMW Th D, B/ = 2 k DIF#H

25 Dr. Nguyen Thi Hoan Lien, Vietnam National University (VNU), University of
SciencelZ & DR & Hu Y fif, 201546 H27HD VNUTD X —7 1 > 7 TOHA,
26 http://www.ttcgroup.vn/en/business-sector/energy/ (201741 H 158 7 7 & X, )
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56725723, FIT OFIECHRENIRN TS EWVWIEETH -7, BHIE, 11 Anb 4
ADNRTANEHEND L =R DBDOFRETHY . EHIXFITMiEO 1IkWh H7-0 B L+
1200VND T&h 5, 1kWh&H720 120VND ORI THHEDZ & ThoT-,

# A.2 Tay Ninh & D ¥ 4 A~ 2 FE & T O 3

Name TTC Sugar Thermoelectric Center
Location Tan Hung village, Tan Chau district, Tay Ninh province
Owner TTC Tay Ninh Joint Stock Company
- Private domestic company
Operation started from 2010
Capacity 24 MW (12MW x 2turbines)

using Bagas 95% and Rice husk 5%
Total production 40,000MWh/year

Initial cost Couldn’t get information (now asking)
All factories cost 200 mil USD
Profit - Sells all electricity to EVN from November to April

- at the price of 1,200VND/kWh (FIT price)
- profitis about 120VND/kWh (4.8 bil VND per year on
calculation)

His~ D F|

NA G ZAFEHOMBEIZOWTT LR L7ZEY TH D, ZOHIRA~OF)EE L THhD, £
X, EER L L T30 AOHEINE 2 @EAHMOAEH L TS 2L THD, ZDHbo 7HIE
B Tay Ninh i (B#8) OKFZT, 70 O 3ENIHTOR (Tan Chau R) NHOEHTH -
7o TORIZHOWTE IR, HioHis CORMAILAH DFRER SN TND LWV ) ZENRTE
51259, LrL, §TIZARAELBRXTVWAS LI, ZOTLLTHEINIE 2T EVN
IZRBIND, £, %@ﬂﬁh@#éﬁ%(%kﬁ)mﬁﬁ%ﬁﬁ%bokE\éﬁﬁmi
DI SN T, HRICE > THABIND EWHI AT, BRLLTOFBZEFEOAN T 47
MBI TV DD TIEZRw, EBE. ZO24E0 Tay Ninh O LiiL, 7 7 > A& AR D Bourbon &
W) BN B BN E RS b D ThHoTo E VO RENENEZ R L TV D,

27 Thermoelectric Center & ~DHE &Y & H— 2=V DFERIZL D,
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ﬁﬁ%n\

B R OSSR SN ED —DIC, FBEBEHTOYEEIC L 5 EE~DEBEN RS
TV, BEINHS ORE - T-HEKIL, < DIFKFIZ T — v Enb, &2 TOIRELELL
ﬁﬁﬁ®%%u%@%ﬁszéﬁ%ﬁﬁ%él&ﬁ%%éhfwto

A23 ThaiBinhED [aI2=FT 4 A FHAX] 7uy=r |k
S AT AEANDBUR

PN F T AT AEFRR= R ALF — DO FICE N, ETRENTONDL DT THRYY,
FEMORETHAZ U HAZNE L, T a@etl L CEICHTHIAHOBRIZMEH Sh T
Do TDT, BIFIC L 2 XECHANIIZE A EfTDIRLTWRW, HHZHBFLT L1 '
T A TRNMRD DT, M EREIE ST TV,

LINLZED—FT, NA A HADIREFETEAHIIC BN TEZ Y, E2EEOEAS SNV 2
Fl& 72 o T, RENREAZED TN D, EEROEAMFHSBUE TIXARE T 300 HFEE O
ﬁﬁ%ﬂémfwéﬁa%@tw\a%@N%%AK&oT\EHﬁ:‘Héi*w¥~%&
LCHFICHERER THDL EWVWH Z LM TE D,

Thai Binh & ® &7 — A

Thai Binh (3 » 7 L ALEOMEFIRVICALE ST 2E TH D, B/ A 225 100km 1 F EFF R
IZALE LTV 5, Z DA O Tien Hai Bk, Nam Cuong #1(2 I = — ) TIT72 AL TV B FHHIBA
BOXMGETHDH, ZOFTIE, BHE NGO @ Green Innovation and Development (GreenID) 73 H
Lk 725 T, 2012475 Local Energy Planning & FEEN A 70 Y =27 R Tz, ZOH

HIRA~DASA T T AER 2RI LT AN DD, T TOEFETNAVERNT 5, £

PO ERE LT, MOBRBZEE L, RIZ, Mo 30 ZRHEANS N2 id <5

ZORIE. AH 3,500 A FERHL 00 BREDH TH L, WL 372 ~7 X =N Thb, HF
RWVICEL TWD DT, Wil EOWENRET D L3 b 5, ERERIMIEL =L
LETLORIEETH D, 100%EILENTNDH, FRIFLSEET D,

ZOLIENTala=Ty « A AHAOT u Y= FREMI IO, B NGO D
GreenlD D& /MTIZ LD EZADBRKEV, ZD NGO BHLEZ2YD . Z DOFF T Local Energy
Planning &\ 7’12 =7 MR TOTZ, GreenlD (ZkTHA X Ea—lLDE, aIa=T

28 Meier et al. (2014)
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A N AF T AT a2l FOEEIFL, ATV x—TFT 2O SIDA & WO EBIKE & v HR— L
D7 7 K Mercy Relief I L » T & TW5b, TOEEL, EROFENA2HE T, A7
Yz MIEWOIZ, ey FOHITIE, 2 Ia2=T 4 « XA FHRET TIERL,
FRADY —F— « b= F =R TE~DKGH ARV ORELEENLTWND, LrL, 22
T, ZNHOFTROLFEDRRENoTmaIa=T 4 « XA T HADETITONT, L
T, 22— DO ANREZFESHE L GreenD HYEFTNOLOA X B a—L 0 FEMICRD,
FT. ZOETNLVOEFEEFHAT S, Nam Cuong 2 I =— 2 DHFIZ, N/ A TEEOEKES
PMREETHEBE N -T2, ZADCP I IL—TORBEKELZIT> TS, CP I IL—TnbG
FIENSWVRETEND . BB ZITERD, ThEZZTERTH, K& Lol T, kgd
721 3,500VND(2015 4F 6 F BIfE 15 FHFLE) T CP Z —F12ikoe GRA) +5, 2oLy
FAOMERE LT, ZEVNHTHEROMERH -T2, K LT, 22— O ARE
BRLEREITOREL TN LN,

RE21 RE
(FREED 24 13 B AN)

RS EEE
(2000PE?DFE)

D% -0/ §
) GreenlD (NGO) it/ — k
CP Group SIDA (Sweden) 3,000USD
(Thailand) Mercy Relief (Singapore) 2,000USD

MA3IIa=T 4 - N FHADOWE
(NRZEEB%. GreenlD, BEGREE. HHRKE~OB I HEL b & ICEEIER)

IHOLTEEERD ST, TNERRTHFELE LT, X" AT AOETANREANI NI,
SIDA & Mercy Relief DEEBIOKEIZZLE 41, 3,000USD & 2,000USD Th-o7z, ZOELEEE -
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T, GreenlD DA =7 F 7 L HMYR—FDH & FEROFE ) 2HENRN S, EBEEG )
53X a— OB LIEINRINT 2 1 OFREIC A TEHRT 5 TENMTbNT, &FED
INA FH AL ABITH - 7=,

His~ D F|

ZITIEH, ZOETADBHBA~ED L) RFREE b b L, BEBEEX 0 Em LD, Z0
EFTFMZE DRI I RDIT oD, 1 ABIE HECE > THRAETHIHRPUELZZLT
b5, av=r MElE, 2000 SEOBKNEASIELHHERBMEE 2> T\, ZOREICE
LT, ANREZEBROFEIZLD &,

2R B 21 ODFEPNAA T A ARG EE TR OND LI Rho72nd 2L TH
Do ZAUTK ST, BBHESHEIKI Sz, 3AHIL. 29 LRV EAORELZ T, AE
HINCNA T ADERMEBANT DHRENHTE T EWVWI R THD, THHDRT, ZOHMD
BANZZ O I 2 =7 ¢ 1Tk U CHEER, BEMICRREZ 72 Lics W) Z &R TE
D
Uboala=74~OFEIMzT, 2o7ay=r FREDLIIC Tmx X —HIA]
LN DOMNZONT, BIHIDLFELIATHIEY, ZHIETRD 2 ETERINDTEA D, H—
X, Zo7a Y BAMIBO NREZES L OEEREDY OF TIThTWD R1AHIT bl
%, bHbAA, NGO DIEENHSTEMBEBR LT ENIDIFFEERTHAD, LLinb, L
AN DAFTE L TV BIREE T X ATE R & 5 ik O BREE B O Mk 2 NRZE B2 03 FEiR
M THSTENIDELRERETHD, TN AH ALV AR BT S Z & T,
Zovuavel MIEDOLNTEEETZD, £IVIERIZEBNT, ARZESPZ R/LX—H
THIBKROEE ZFR-oT- LT HI LN TEDIEAI, BT, 2 a=T 4 DEROSENR
HoNDHZETHD, Yav=y FNiTH12bh ., ERITESN2MHITIT> Ty, —
FHT, AT TA L DEERITETe> T, T8 L7002 & T—EOEEIZ R Lz, )
ZZNNA NGO DIFEIZE D2 D TH L DIIFERT REZ L TIEH D3, L LRBHEKIRL
LTaia=7fEROZBE L VO FET A F—HIE) OERICATZEERAT v 7
ThdEBE XD,

[ A
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FRDOEIBREERDHST-ZDETNMICH, ZLOMERP®H DL EEZBND, bRER
HOIE, B ATREE DO RINTH 5, WeNNT, HIE~DORIZRIZH B ETNIEN, TDOT7 7 A F
ZKEE 2 G T, NGO MEHN S OFE 72 EOWIINART R TH Y | FERACEE N & 5T
TN EIEE 220, ZOFEGTIE, EH O NGO - NPO %50 X HEMNIAIZ L~ T 5,000 RL0&
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Questionnaire on Community Renewable Energy in Vietnam
Bing cdu héi vé Ning lwong tii tao cong dong tai Viét Nam

Introduction
How to promote renewable energy introduction in the local communities in Vietnam?

Renewable energy (RE) is essential to achieve sustainable development. The
Vietnamese government tries to promote RE in the long run and gives a priority to RE
according to the 7th Power Development Plan of 2011. However, there are still many
obstacles to RE introduction in Vietnam. First of all, although RE is cost effective if the
environmental effects are taken into consideration, RE is quite expensive at the set-up stage.
Second, the promotion of RE faces technological barriers as well. And thirdly, there are still
many kinds of obstacles for promoting RE in the local communities. In this research, we’d
like to clarify the factors hindering the RE introduction, especially in local communities.

To this purpose, we’d like to conduct interviews with the RE projects managers, the
owner of these projects, and local residents who can be benefitted by these projects in local
area of Vietnam. In the interviews, (1) we would like to get a better understanding of the
present state, problems and future prospects of renewable energy (RE) in the community
level in Vietnam, (2) we would like to hear our respondent opinions about the possible
solutions for the local communities to get more benefits that could be also useful for the
future development of RE in Vietnam.

Gié61i thiéu chung
Lam thé nao dé thiic diy sir dung niing lwgng tdi tgo trong cjng dong din cu tai Viét Nam?

Ning lugng tai tao rat quan trong nhim dat t&i muc tiéu phét trién bén vitng. Chinh
phit Viét Nam dang c6 géng thuc diy phat trién dai han ning luong tai tao va dit myc tiéu wu
tién cho ning lwong tai tao trong Quy hoach phét trién dién 7 (nim 2011). Tuy nhién, hién
van con nhidu tré ngai d6i véi viée sir dung nang luong tai tao tai Viét Nam. Thi nhét, mic
di niing luong tai tao 14 giai phap chi phi lgi ich nhét néu céc tic dong méi truong duge dua
vao xem xét, nhung hé théng nang luong tai tao cling doi hoi chi phi dhu tu ban dau rt 16n.
Thir hai, thuc diy ning lwong tai tao hién dnag gip nhiéu rao can v& cong nghé. Va thir ba,
hién van con nhiéu tré ngai d6i véi viéc thic dz‘iy ung dung ning lugng téi tao tai cac cong
ddng dia phwong. Trong nghién ciru ndy, ching t6i mudn xac dinh céc yéu t6 can tré g
dung ning luong ti tao, diic biét 1a trong cdng ddng dan cur dja phuong.

Véi muc tiéu do, chung t61 mudn dugc thue hién cac cude phong van véi quan ly du
4n nang lugng tai tao, chu diu tu cta cac dy 4n, va dan cu dia phuong, ngudi c6 thé duge
hudng loi tir di 4n d6 tai cac dia phuong cia Viét Nam. Trong qué trinh phéng vén, (1)
chung t6i muén hiéu rd hon vé thuc trang, cac vAn d& va trién vong cua ning lugng téi tao &
mirc d6 cong ddng dia phwong tai Viét Nam, (2) ching t6i mubn dugc nghe ¥ kién vé cac
giai phap c6 thé thyc hién d6i véi cong ddng dia phuong nhim dat duge nhidu lgi ich hon va
hiéu qua hon d6i véi sir phat trién niing lwong tai tao tai Viét Nam trong tong lai.
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Questions: Could you please answer the following questions about RE and energy policy

Ciu héi: Ban c6 thé trd loi cic cdu héi sau vé RE va chinh sdch ning lwgng

Q 1-1. Please tell us about
your profession position in
your organization, education
and age

Hay cho biét vi tri ciia ban
trong co quan ban dang cong
tac, trinh dé va dg tuoi

Name/Tén:
Sex/ Gidi tinh:
[0 Male/Nam [J Female/Ni& [ Others / Khac

1. Profession/Nghé nghiép:
2. Position/Chirc vu:
3. Education/Trinh d¢:
4. Age/Tubi: 20-300 30-40O

40-500 50-600 60~ O

Q 1-2. Please tell us about
your organization

Hay cho biét vé co quan/té
chiec cia ban

Your organization is / T4 chitc ciia ban la:

0 Government / Chinh phu

0 International organization / Té chitc quic té

0 Domestic enterprise / Doanh nghiép trong nucéc
0 Foreign enterprise / Doanh nghiép nuréc ngodi
0 University / Truong dai hoc

0 NGO / Té chikc phi chinh phii

0 Government / Chinh phi

O Private farm / Trang trai tw nhén

o Others / Khdc:

Memo / Ghi chu:

Q 2. Tell us about the details
of the projects

Hay cho biét théng tin cu thé
vé dy dan

RE type / Loai ndng lugng tai tao
O Biogas 0 Biomass / Sinh khoi
O Small hydro / Thuy dién nho
O Solar / Nang lwong mat troi
0 Waste / Chat thadi 0 Wind / Néing heong gi6
Where is the project site / Pja diém du dn:
Province / Tinh:

District / Huyén:

Commune / Xa:
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What is the project name (if any) / Tén ciia dy dn (néu c6)

When did the project start / Dy dn bdt dau khi néo:
/ /

Who is initiator / Nguwoi sang ldp la ai:

How much was initial cost / Chi phi dau tw ban dau la bao
nhiéu: VND
Who were investor(s) / Chii ddu tu gém nhitng ai:

Were there any subsidy or compensation? Who gave that and
how much was it? / Dy an c6 dwoc (p‘hdz) ho tro hodc dén bu
khong? Ai la nguoi chi tra? Khoan tién do la bao nhiéu?

Subsidy / H tro:
Compensation / Dén bu:
Who own the firm (facility)? / Ai la chu hang (thiét bi)?

Who is beneficiaries? / Ai la nguoi dwoc huong lgi?

Q 3. Tell us about the details
of the projects

Hay cho biét théng tin chi tiét
vé dy an

Who is operator(s) or manager(s)? / Ai la nguoi van hanh
hodc quan ly:
How much is annual running cost / Chi phi vdn hanh hang

ndm la bao nhiéu? VND

How much is amount of production / Sdn heong sdn xuat:
Electricity/Dién: (kWh/year)
- Capacity / Céng sudt: (kWh)
Biogas: (lit/year)

At what price do you sell your products/Gid bdn sin pham la
bao nhiéu?

Electricity/Dién: (VND/kWh)
Biogas: (VND/1it)
How much is the amount of consumption / Luong tiéu thu la
bao nhiéu?
How much is wholesale price of electricity/Gid ban buén
dién la bao nhiéu?
How much is price of LPG / Gid gas la bao nhiéu ?

Memo / Ghi chu
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Q 4. Tell us about the details
of the projects

Hay cho biét théng tin chi tiét
vé dy an

Name / Tén:
Age / Tudi: ; Sex / Gioi tinh:
Address / Dia chi:
Attributes / Ddc diém:
What kind of RE do you introduce / Ban dang sir dung loai
nang lugng tdi tao nao?

O Biogas 0 Biomass / Sinh khoi

0 Small hydro / Thuy dién nhé

O Solar / Nang lwong mat troi

0 Waste / Chat thdi Wind / Nang leong gio
How much is benefits for you / Ban dwoc hudng loi nhwe thé
ndo tir dy an? (VND)

Why do (don’t) you start to use this energy source / Tgo sao
ban sir dyng (khong sir dung) nguon nang lugng nay?

Do you want to tell your family or friends to use this RE /
Ban ¢6 mudn néi véi gia dinh va ban bé sir dung nguén ndng
lwong tdi tao nay khong?

OYes/ Co 0 No / Khéng

Q 5. If you have any comments or ideas, please share with us / Néu ban cé y kién hodc y
tuong gi, hdy chia sé véi chung toi

The results of this survey will be used for academic purpose only. Also, if you need, we will
inform you about the results, after final report of this project is published.

Két qua cua cugc khdo sat ndy sé chi duoc s dung cho muc dich nghten ctru khoa hoc. Neu
ban muén, chiing téi sé thong bdo véi ban vé cdc két qua nghién cieu sau khi bdo cdo cudi

cung cua dy an dugc cong bé.

Thank you very much for your cooperation!

Cam on su hop tdc cua ban!

Interviewer / Nguwoi phong van:

Interviewee / Nguoi duwgc phong van:

Date / Ngay:
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Interviewer/Nguoi phong vin

Questionnaire for a Household in
Bdng cdu hoi danh cho Hj gia dinh tai

Date/Ngay

/

/

District

No. Questions/Cau hoi Answers/Trd loi
A | Personal Information / Théng tin cd nhin
1 | Name/ Tén
2 | Sex/ Gidi tinh 0 Male / Nam O Female / Nir
3 | Age/ Tudi
4 | Occupation / Nghé nghiép
5 | Address / Pia chi
B | Household Information / Thong tin h¢ gia dinh
1 | Household size / Quy mé | The number of family (including the answer) / 86 nguoi
h¢ gia dinh song trong gia dinh (ké ca nguoi tra loi):
O Three generation family / Gia dinh 3 the hé
O Two generation family/ Gia dinh 2 thé hé
O One couple / I cap vg chong
O Single / Boc than
2 | Income level / Mirc thu Less than 400,000 VND/month/capita
nhdp " | it hom 400,000VND/théng/nguoci
- Morf‘, than 400,000 VND/month/capita
Nhiéu hon 400,000VND/thang/nguoi
If you know approximate annual income
Thu nhdp trung binh theo nim (néu biét) __VND
3 Szg)ing from / Nguon thu | 0 Agricultfnje / Néngv nghif?II) Amount
O | Stock raising / Chdn nudi | per year
0 | Aquaculture / Ngu nghiép | /7T ]:”‘
O | Forestation / Ldm nghiép rtl;}:sf
O | Services / Dich vu nam
O | Others / Khac (VND)
4 | Income per month / Thu VND
nhdp theo thing In detail / Cy thé :
1
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Energy-Aspect Information / Théng tin lién quan dén ning lugng

Type of energy sources in
your house

O Electricity/Pién | Yes/ | >>1-5 No / Tra

. Tra [ o617 161 ~18-20
0 Bioges 181 khéng
O LPG/Gabinh | c6 |>>21-12 >>23

o Firewood / Cui O Charcoal / Than cui

O Rice husk or straw/ T rd'u, rom | 0 Kerosene / Ddu hod

O Diesel o Coal / Than da
O Others / Khdc
Electricity
When did you start using electricity in your house? | Year/Nam:
Thoi diém ban bat dau dung dién ¢ nha? (Month/Thang: )

Electricity sources / O Grid electricity / Di¢n lheci O Solar/Mat troi

Nguon dién 0 Wind / Gié 0 Biomass/ Sinh khdi
O Biogas O Others / Khac

Is the electricity supply O Yes/Co O No/Khéng

enough and stable?/ If no, supplying hours per day /Néu khéng, sé gio cdp

Nguén dlén Cdp co duva dlén trong ngdy 7

on dinh khong?

Average electricity Electricity use/Dién nang tiéu thu: kWh

consumption per month / | Electricity bill/Hod don tién dién : VND

Dién nang tiéu thy trung

It is/Mirc chi phi trén 1a:

binh theo tha ;

HUBHa T O Low/Thap 0O Reasonable/Trung binh 0 High/Cao
Electricity demand for 0O Lighting/Chiéu séng:
other purposes/Nhu cdu | o mer electronics/Cdc thiét bi dién

nang lugng cho cac muc
dich khac

0 TV flat/TV man hinh phing
O TV box/TV thuong
O Electrical Heater/Swdi dién
O Air Conditioning/Piéu hoa
O Water pump/Bom nudc 0 Computer/ May tinh
0O Washing machine /May gigt 0O Refrigerator/Tu lanh
O Electrical kettle/Am dun nudc
O Mobile phone/Dién thoai di dong
O Vacuum cleaner/May hut buii
[J Electric bike or scooter

O Radio/Pai
o Fan/Quat

0 Cooking /Néu nuwdmg

O Other use / Sz dung khac:
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Biogas

6 When did you start using Biogas / Ban bdt ddu sic Year/Nam:
dung biogas tir khi nao (Month/Thang: )
7 Sources of biogas / Nguon | 0 Pig waste/Chdt thai nuéi lon
biogas 0 Fowl waste/Chat thdi nudi gia cam
0O Agricultural residue/Phu pham néng nghiép
Others /Nguon khdc:
8 How did you know biogas | O In the training program organized by:

/ B:'qn‘biét dén biogas nhu | Trong chuong trinh tdp huén cia

thé ndo O Someone let you know it (who? )
Nguoi ndo d6 ndi cho ban biét )
O From the mass media such as TV, Radio, Magazine
and so on / T cac phwong tién thong tin dai chung nhu
TV, dai, bao....
Others/Nguon khdc:

9 How did you construct the | ] by yourself and yourfamily

Biogas system [0 Hired someone to construct Biogas
[0 Biogas shop constructed
O Others (In details)
(
)

10 | Reasons for introducing | O To save money (to substitute LPG) / Dé tiét kiém tién
biogas / Ly do ban su (thay thé gas binh)
dyng biogas [0 To save time for gathering firewood (to substitute

firewood )
O It seemed convenient / Vi no tién dung
0 To provide biogas to the household / Dé cap biogas
cho gia dinh
O Someone forced you to do (who )
Ai do ép budc ban lam (

11 | Initial and running cost of | Initial cost / Chi phi ddu tu: VND
Biogas (subsidy) / Chi phi | 1t was/Mitc chi phi nay la: o Low / Thap
diu tu vd vén hanh O Reasonable/Chdp nhén dirgc O High /Cao
biogas (tro gia?) ) o

Subsidy amount/Murc ho tro: VND

Provided by/boi:
Running cost per year/Chi phi van hanh hang nam:
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VND

12| Trouble with biogas / Cdc | O Nothing in particular / Khong co gi ddc biét
V‘?" deé voi hé thong 0 There is something wrong with equipment / C6 chi
biogas tiét nao d6 cua thiét bi bj hong
0 Production is too much / Khi sinh ra qué nhiéu
O Production is not enough / Khi sinh ra khong du
O No way to dis'pose biogas system / Khong co cach
nao xur ly hé thong biogas
Others / Khac:
13 | How are the Fire wood
consumptions of firewood | (jIncrease, [JSame, [JIncrease
or LPG changed after LPG
introducing Biogas.
OIncrease, [OSame, [OIncrease
14 | The degree of satisfaction | O Very unsatisfied / Rdt khong hai long
with biogas / Mirc d6 hdi | o Unsatisfied / Khong hai long
long d6i v6i hé biogas | 4 \edium / Bink thuong
O Satisfied / Hai long
O Very satisfied / Rdt hai long
15 | Do you want to continue | O Yes/ Co O No / Khéng
using biogas? / Ban ¢6 Because / Bdi vi:
muon tiép tuc dung biogas
khong?
16 | Do you want to O Yes/Co o No / Khong
recommend biogas to 0 Neither / Khong biét
others / Ban c6 muon gioi
thiéu biogas toi nguoi
khac khéng?
17 | If neighbors wants to OYes, [INo
use your Biogas, are you | Bacause...
willing to supply it?
18 | Why you do not use 0 Needless / Khong can thiét
Biogas? Tai sao ban 0 Initial cost is too high / Chi phi dau tw qud Iom
khong sir dung Biogas

01 don’t know how to have biogas though I want / 76i
khong biét lam thé nao dé co hé thong nay

0 I don’t have any sources of biogas such as animal
waste / T6i khong co nguon chat thdi cho biogas
Others / Khac

99




19 If possible, will you want | O Yes / Co O No / Khéng
to introduce biogasin | o Neither / Khong biét
future? / Ban co muon lap oM
dat biogas trong tuong lai ’
khong?
20 If someone wants to OYes [INo
supply Biogastoyou,are | _, 1f yes, can you pay money for it?
you willing to use it?
LlYes [INo
LPG (bottled gas) / Gas binh
21 | How much do you use VND/month (VND/thang)
LPG / Ban si dung gas | It is / Chi phi d6 la: 0 Low / Thap
binh:nhicukhongé 0 Reasonable/Chdp nhdn duge o High /Cao
22 | Do you want to use more O Yes/Co 0O No / Khéng
LPG/ Ban co muon si dung | o Neither / Khong biét
nhiéu gas hon khong? Because / Boi vi:
23 | Why you do not use 0 Needless / Khong can thiét
LPG? Tai SaO‘bC.m? khéng | 0 Having no access to LPG / Khéng mua duoc gas binh
sik dyng gas binki 0 Too expensive / Qud dat
Others / Khdc
Others Renewable Energies / Cdc nguén ning lwgng tdi tao khdc
1 Are you familiar with O Yes/Co O No / Khéng
renewable energy? / Ban | o Neither / Khong biét
co biét thong tin vé nang Padticulir i /Cu thé:
luong tdi tao? ; ) ) ’ g ;
O Biogas 0 Micro hydro / Thuy dién nho
O Solar heater / Thdi duwong nang
O Solar Photovoltaics / Pin nang lwong mat troi
O Wind power generation / Phong dién
Others / Khdc
2 Can you pay higher bill oOYes/Co O No / Khéng
for the use of clean & Neither / Khong biét

energy? / Ban c6 thé chi
tra cao hon cho viéc sit
dung nang luong sach
dugc khong?

Because...

XIN CAM ON!

100




C.20154E 6 H DFFETCOEM=E
(BURFH Y Z H LR O, Sz i3 el omsR 2 5] H, )

W)

Questionnaire on Renewable Energy Introduction in Vietnam

Contact: Kazuki Hao (PhD Student), Graduate School of Advanced Integrated Studies in Human Survivability, Kyoto University, Japan
Email: hao.kazuki.7sw@st.kyoto-u.ac.jp

Introduction

How to promote renewable energy introduction in Vietnam?

In order to achieve high and clean development, the renewable energy (RE) is essential. The Vietnamese
government tries to promote RE in the long run, and gives priority to the RE consume, according to the 7th Power
Development Plan in 2011. However, it is true that there are a |ot of obstacles to promote RE. First of all, although RE is
cost effective if the environmental effect is in consideration, it is true that RE is expensive at the introduction term.
Second, technological barrier faces the promotion of RE. In this research, we clarify the factors against the RE
promotion.

In this study, we conduct interviews with Vietnamese scholars, government officials (for instance, MOIT,
MONRE, and EVN), and foreign representatives (for instance, JICA, JETRO, GIZ, and SNV). In the interviews, (1) we
would like to get a better understanding of the present state, problems and future prospects of renewable energy (RE) in
Vietnam (2) we would like to hear our respondent opinions about government policies and international assistance
programs that could be useful for the future development of RE in Vietnam.

Questions Could you answer the following questions about RE and energy policy?

QUESTIONS ANSWERS

Q.11 T PROTESEION  cunmvismsvaisonsssvmianississssesivsismesinisaiseasasiieissssssnssvasiie

Please tell us about your profession, | 2. POSILION it eere st s e ass e en e ne s
position in the organization, education,

FOEAUCAMION:  ccvussuisnsvans oo sssvesinssmisiosmssss oo ivaeimass oo s s AR 53 5554 600
and age.

4. Age 20~30 0 30~40 0 40~50 0 50~60[1 60~0
Q.1-2 Your organization is...
Please tell us your organization. Government [J International Organization 0 Enterprise O

Institution 00 University 0 NGO O Others TI (oeoveveveeecreivcnierennne )
Q.2

What is YOUF Organization OF YOU | sresrseessreremsermmmmmnriss e se e st e e e e s s naea s
yourself doing in the field of RE? Could [ ......cccmeieiieeiiiii e r e e e e e ee e e e s
you tell me in detail?
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QUESTIONS

ANSWERS

Q.3

How many RE projects has your | ; RE projects number (finished) —  ..........

organization finished? And how many

RE projects still remain to be finished? 2. RE projects number (not finished) — ..........

Q. 4 1(Budget) ..coeeerereennen. VND/ o usb

Howmbch i yoorbudgeteitheriVWND (| 5 ..o ooccs s e R e
or USD) for RE development? Do you

thinktis rather smallor IS aROUgh? || =iieomrromsmssssssmsssmsssssssmmmsmasmassssssesesamsssspsenseransssserssssasss sy
Q.5 Top 3 obstacles

What do you think are the largest | 1.......ccccoocvirerueennnenn. Dirnnnsosassnmapangasonsayesnnes Feereereneeeenrenenneaens
obstacles or hindering factors for RE Other obstacles

development in Vietnam? Could you
rank the top 3 obstacles according to
their degree of importance?

Q.6

Could you explain in details? How
exactly these factors hinder the
development of RE?

Q.7

What needs to be done by the
Vietnamese government to support RE
development in Vietnam?

Q.8

What needs to be done by the
international partners to support RE
development in Vietnam?
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QUESTIONS ANSWERS

Energy policy

Q.9

What do you think are the main actors in
the energy policy in Vietnam? How
important are these actors?

Q.10

What do you think are their incentives?

Q.11

Energy market is now going to be
liberalized. Do you think it useful for the
development of energy in Vietnam?

Q.22

What do you think about the future
forecast of the energy mix in Vietnam
for the next 10-20 years? What do you
think is the ideal energy mix in the
future? Could you explain the reason?

Q.13

What is your opinion on the expansion
of coal energy?

Q.14

What do you think about the
introduction of the nuclear energy in
2020s?
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QUESTIONS ANSWERS

Q.15

Do you think RE is important energy
source in the future energy mix? How
important is it? Could you explain the
reason?

Q.16

What: Kind of "environmental BCHOM | ..u.cissscsssiismssmnisasssismsisiivsss siavecsossisassssosi ossmssaissisassssiin
should be taken in the energy field? How
important do you think is the
environment in Vietnam?

Further study

RE on the community level

We are preparing to study on a particular community, which uses or is planning to use RE. We would like to know
more about the costs and benefits from the use of RE for the particular community. In order to qualify this point, we are
going to make a field study in that community in July.

Relating does your organization have some RE projects in the local communities? Could you tell me in detail?
Also, could you give us some advice for the net study?

Answer
1 COMMUNItY NAME wsiirimmnainnsiniiinsrn i i e

2. RE project in that community in detail

The results of this survey are used for the academic purpose only. Also, we will inform you the results after
the final reports of this project are published.

Thank you very much!

We hope for our long-term cooperation.
|
R ———————

4
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Questionnaire for households in Tien Hai district

No Questions Answers
A Personal
1 Name
O Male
2 Sex [ Female
3 Age
4 Occupation
5 Address
B Household
[ Poor (Less than 400,000VND/month)
O Midium (More than 400,000VND/month)
1 Income levels 1 T —
O Agriculture
O Aquaculture
[ Forestation
[ Services
2 Earning from*+* I R R e S U A U A e P Y )
3 Number of Family
........................................ VND/month
Detailed income sources:
4 Income
........................................ VND/month
In detail:
5 Expense
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Energy aspect

Access to the electricity

O Yes
O No (skip 274)

Electricity sources

O Grid electricity
[ Solar COWind [ Biomass [ Biogas
[JOthers (

Is the electricity supply enough
and stable?

[ Yes

[ No (If no, supplying hours: ...................... /day)

Average electricity consumption
per month

kWh /month

Electricity bill, <« vumiemessmvesseiisns VND/month

Energy demand for other purposes
(other than grid electricity)

O Lighting
VND/month)

aTv

O Radio
O Pump
[ Fan

O Cooking

O Solar energy (heater)

Other Energy sourses [ Others:
O Yes
O No
Are you familiar with renewable
energy? What Kind i oF RER s sa i imisns i nd s e na s s he s s amns
O Yes
O No

Can you pay higher bill for the use
of clean energy?

Thank you
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