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FRREFOE AR, W= R AP 2@ O, > MMEHEE 2 252k 3 5 [Carbon
Neutral Country] BEEZ1T> TW\W5, FERMICIZ, BT 4 72T 60%D®E )2 FHAER
BT RXLX—TENRI EVIHITHLMNREETH o720, BUKEMRICITEZEZ WK TH
%1,
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1 Ministry of Housing & Environment Male’, Republic of Maldives TOWARDS CARBON NEUTRALITY
URL:https://www.climateinvestmentfunds.org/sites/cif_enc/files/meeting-
documents/3._maldives_salle_south_africa_-_srep_meeting_final_2_0.pdf
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22. ELT 1« THRF

BT 4 T OBIEEENL, ERHI 2T Y TE 1 2021 FEHAEA T T B L - ENA
K« > —1U =7 (H.E.Mr. Ibrahim Mohamed Solih) K#EETH 5, KHEEO FIZEIKHE, 7
EEEMEM I, ITEREZH YA L LTUIAZENTND,

2 S48 Web B A b ®AT 4 TIFIEREMET — 4
URL.: https://www.mofa.go.jp/mofaj/area/maldives/data.html
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MESITF 725 TS,
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BURF OBUR & B3 DB SENARL O MEPRIR DL A BT 5 72D DEEHIBEREZ A L T\ 5, 2019 4F

S E)LT 4 T RHFERTF Web ¥4 b “The cabinet” LV AAT X « =— « = AR S HERL
https://web.archive.org/web/20150920062619/http://www.presidencymaldives.gov.mv/Index.aspx?
lid=16
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L. BT oS EA325) S0 BFEIRILEZ S 50 Lz, D%
FACHFZEIC LY, HLO 8B EK 1 A — MUKW CTHDENT « 7%, BB KD
EATSE, EEBKETLEEICEmT 2V AT PHLN o7, LI, ST 47
T, W 2 EHEOLRRIEIZ DR HFRE LB, RICEVHT L o7,

4 Janet Larsen, Earth Policy Institute, Plan B Updates, [Rising Seas and Powerful Storms Threaten Global

Security] , OCTOBER 09. 2008.
URL:https://www.earthpolicy.org/plan_b_updates/2008/update76.htmi
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URL.: https://www.asahi.com/articles/ASL3P41DTL3PULBJ002.html

S 2 VFL v FH—T - BT ¢ THEMERET RV —KRE TRUEEE) & TEORE) | HIEk
IRBZERIIE & o THER BT D EBR R - "RV T 4 A By va -AREWET LR, BEOH
D 7~ R & P TR AR BB 2 D -G E F,2013.
https://www.env.go.jp/nature/biodic/coralreefs/iccccrc2013/pdf/year2013629/panel/mariyam.pdf
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to-the-maldives

10



WD RDD D, FHIAA 7 OEBIEFIZE L, BN, P, TR 7 72 EORRRIZB W TE
PERNICEE RGN R E L5728, HRE~OK EEEAFEBLL TBY, &L T
AMEPDfERRIRFE L Ip > TS, B EEEEHOM, A, kA LICL Y | ERIREK
KRpHH, KUEGEITT LI NIRRT S, LrLans, RBaEsiiEd s
TeODEFHN o D ZERMBITEALE R, SHIT, BREN/HEK - BARKLILTWENST
MELHD, TO—FHT, AV—FKPHLOLWERFEFETHDH-D, LA ERI IR0
T, MTEELZDT L2 EOBBE LR NTEY , BEHEIZEEL THARERR Y o H
RATE KR Z DT R VWEEN SN DR E, BRIFRAZEILIZONWTEE LD H 5,
IO LEEEEERE X T, BT 0 TEIF LN~ LTI, People Mover System (JR&EH
B AT L, LR, [PMS) &9, ) & LT, A®ZEOE AT K D AR & i
AL TE T, ZOERIZIE, BT 2534 7 HEVEEIC L 2 28RO ETE T Tide <,
WL PN T DARER TR » B FCIANT 72 BEE G REE L T\ 5, BN my A7
LELTHEH, £/ V=T A P L—APRFIESA TS, BAETLSFmEE LT,
Hulhumalé Phase 1 and Phase 2 Master Plan & Urban Design Review 2015"723&% V) . = Z Ti3—
o EER] /V— FTOPMS ODIEMPREIN TS, Ll — FOREICE-ST-
B E TR A— F & LB ED <. Ax DOFFREITIR > T2 CThH 570 &
DINTRFNMETH D, Flo, BRFEMEFHE - MEFHMIIZIZE > T,

X 3-2  “Maldives Transport Master Plan Study” 2B W TR I TV 5 B

FRoEY , KR~RA&—7 7 VERKFR TR, v~V EE 7NV~ —VEEZESBITER S
NTWRDo T2 OO0, FHE « REHIEA TWHBEITh o= Z LD, BOFIHICET
D=V OWT B REAM Tl TS, v Uisek 7~ —LUEiE, FEEAFT o 2
EWVWIHORHENIAfECTH D Z LD, BiiELE L RSBV T LE~DO OB
R T, IRERFFIIE TV~ — UV E~OBEINE UL RMEE 70D, BEIFELEIT ST
WD, Kv AL =T Z AZBWTUTIEI TR OBUNE b & O T Ra ™ Thoiiz, BifE, e
U CHl TEHIBUN LRWEH L 7o TV D, 7~ — L BIZBWCTHBIHEFTA DA &
YT ATREMT AR E o TND ERADLIL, —BARZBEEICL D KERETEOMR
SIDNBEMEIE T L bR oT,

11



K31 BOFAICET 2HA OB

No.

FFav

Y, FRSNDAD v |

TFHRENZTAY v b

ETR 2 IEEME T 5

BRT 72T o OmECH -

TNL<w—LThH< L & REEDRM

- mrTx 3 RE (i, BEEIS O, Lt
(AR E O IEA ) 2 LOMERB 7 L~ — L ~BET ORI A%
1 BHATREMEAN B D

N2TBMEEHBICBEI T, £
S DOABBEORDY IR EFIA
35

ERTEHHM) (ZEFTTD

FNR—T L — & 3HFE (D~ VA,
Q7 N~—LEORZ/VLVH., @iH 51T

N B, ¥ — 135k
T — LD ERNE EETX
DLV RD T EANETRE

< L ORERITUE S HIZELT 5
N = AN

B OBENI AN A EZ13F 7 v—
ERRAEE 5B 0ANHEZ S

Pk NN e -2 S R
W aiT&RTE DT =T
L= hERGTE RN T2
&, R TbmeriTER
|7

BERE (B N1 27) 220 T, Foy T

AZAEITF L AA—F 1L — FDF -
Flckv, HEORICER EBE)] -

T2 2 EiaEE S W
F& -+ TiE H S

—7 L= FORROET MBS AR e B2 & - CHRAIT b i 4 ]
3 (kY. 3BHMOBBEHIET S ~ L OZERILIT DT 0N AL TERWEERH 5
B DI 2 MEOF U R—=T L — N & F
SN A OFI 3 N DTEDIC—ANT 2 BOHEESL
BT L. HEERENEINT 2 W]
et & 5D
BOFHERBVEZFHEORE « 7l~v—LORXBERNEEHETE R 5 Z ExEEE S W
1T%7rA] D LoV Z & A ATRE - BRtIERESND
- FEIRY (HEIX4K., A TIT24) < LORZERIUT DT NICEALT| - MHED TRWEES, BEARFTYH
4 DB O G O % 55 7T L BaRATERN
BRI OBEIREONRARLH 7 o —0
R A3 8
BITEHE T 5 BWITEN & A 2 I EHEC b AT RE HIRBZF T D Z L ITHFEHIC
1855 OWITE 2 I 5 BITEHT & AU, G O E | HE DA, TRITREFASHERR & B0t
(1 D ET CHEES BRI T 25, 1E15] R B |21 A R RE ORWTay s MIIEHESH
S S EMAIZHNT 50, OELL 5T EIEHH LT

7)

(2) “Traffic Characteristics Analysis of the China-Maldives Friendship Bridge” ®
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10 ADB” A BRIGHTER FUTURE FOR MALDIVES POWERED BY RENEWABLES, ROAD
MAP FOR THE ENERGY SECTOR 2020-2030”,November 2020.
https://www.adb.org/sites/default/files/publication/654021/renewables-roadmap-energy-sector-
maldives.pdf
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Transportation . . .
P Considering transportation, respondents

H 0,
Motorcycle GG 72 mainly use motorcycles (72%), whereas only
9% use public transport.

Walking I 15%
Public Transport [l 2.0%
Automobile B 3.0%

Taxi | 1.0%

Public Transport Issues The lack of preference for public transport is

mostly due to longer commuting time and

Longer Commuting _
Time 01
Inconvenient Stop _ 92
Locations
Frequency of Transport [ =1
Health & Safety
Concerns _ 62

Expensive [ 35

inconvenient stop locations.

Willingness to Leave Private Vehicle .
e 52% of respondents who own private

vehicles are willing to leave them in favour of

48%
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15%

Probably Won't Probably will - Definitely will
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T FEOHNTWDY, AT 5 2MERHE T, BT OFHEIE 2016-2020 473 x5
Th b, 2021 - L 0 Fric e = x VX —BUR - BIRIZBAT 2 TE T, BUERY £ & ot
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& T, 2016-2020 4F & x5 & L7= “Maldives Energy Policy and Stategy” 233\ T,
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bDEHRBND, T LR X—FFICE LT, “Maldives Energy Policy and Stategy”

14 MINISTRY OF ENVIRONMENT AND ENERGY REPUBLIC OF MALDIVES “MALDIVES ENERGY
POLICY & STRATEGY”,2016.
URL:https://www.environment.gov.mv/v2/wp-content/files/publications/20161220-pub-mv-energy-policy-
strategy-2016-20dec2016.pdf
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Hi ) JERA https://www.jera.co.jp/business/thermal-power/type

@QFENT 4 T RO~ VHIBRIZEBIT A LNG & AGHE

T == vi&ﬂm%&%*%?ﬁ 9 ®E J1&f STELCO Tix, 2019 FDOHFERHE z»s
WTC, CRERDOFEERERA~DBEFHEIZOWVWTAR L TEY, £OH T, LNG, itllﬁz‘u
T U —Hi. "M TV R AT A~DEEICIS KL TWNDD,

LNG RERIEOREIL, 200MW ZHHE L., 74 7 7V E~OBEEEZFH LTS EH
5o UL, L —HF—~< LHiEDET aﬁ%ﬁs 260MW Z 25 Z EBNHEESN TS Z
e, AHIDOBEENENT 4 72K 45D LIZHTEDZ N, T4—EBLED Y
V=2 O Eli#E D LNG 23 FE L= L qu\éo B, BEROT 4 —EBAFEIL
AMTIREED T DI/ L CRIA T 23 & 72> T 5,

3-12 7 V—& —~< VHUIRO X BB FE

ZOEFEIX, BT 4 TEFH S UNFCCC IR S A R EE (BUR : BIENNIAL
UPDATE REPORT TO THE UNFCCC) (2% M, #EFIRD—> & LT LNG F]H 1

15 STATE ELECTRIC COMPANY LIMITED(STELCO)”ANNUAL REPORT”,2017.
URL:https://www:.stelco.com.mv/download/stelco-annual-report-
2017?wpdmdl=5602&refresh=600bb5ef7547f1611380207
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HET 2 FHE A FEA T 5 18,

FNAT 4 TITET D LNG FIRIZE L I tkaifEn & 5, BIfE, iEH 7 A & LT LPG
AL A WA A) OBAIXITHOIL TV D —J, LNG O AFERIT 2\, FD7=d, #Hil-7e
HEL— N EBRRT OMNEN D D,

OMEICEEL T, AV T HEATELTLNG 2T 4 7% THL— D
ﬁﬁpfﬁ>ﬁ£&bé>%beb\E> AV Z TR, ARKDEFRLE LTERBAEZ AL TN e—
H. FEREREY 7 ) = R R X — DR MBI ST LBORN S, KRBT AKTTD
EAZBRES L TR YY, LNG i AL UNT & LT, IR LNG s 7 ALk (FSRU
-FMMmsmmwaMRw%manwm LU, TFSRUJ W9, ) OEAMRFZED T

W5, 2020 4E 8 HiTiE, AU T oEZEZX, Pearl Energy (Pvt) Ltd &, ~oX
k& BRI AT LNG BB fER TH D [N X R Z LNG T B3h FIF7-e 2 A
THhHB, B, 2 ODOEHRAREMFHAIX ADB O FRIC KL W Eifi Sh., TOBmFOF T
IZE/LT 4 7 ~D LNG B 23 E ST 51920,

ZDOXEIIT, BT 4 7IZEBIT S LNG FIHOY 7 T4 F=—idEEIN->OH D L
IATHDN, TDO—FH, T 47 7T LNG KJ)3EET 2 @i 9 2 aHEIZ BV Tk
BEHROMEL H D, ZOHRICONTIL, BIfE, 74 77V B L~ VL ESEORREE
NED LN TEY, A v RBNEEEMCETW D2, BIRIIZIL, 2020 48 AlZA v K
DATF=X Db Vv ATy =N, BORRIZLERLVOBEE L, 4ER
NDFT LWEEMIZ LD AR L TWDHIRITH D,

722 L, AH%REOKE, BeGFE, BT - BREExD5 L. FERETIZS~10 FRED
HMEESLZ EnTFHISND,

HEHIEIE A o T D 2 MBI B B B FEAT - EEMOTRERG T, B
RDOT 4 —BILFEERIF xn‘bfﬁi‘o#@ﬁéﬁﬁ%%aﬁLéz\%ﬁdbé

AT EEFEETO LNG [FHEBZOME ST, AT XL —0E A ZE0k
E LoD, AMREOT-DIZEBE S5 2500 _"—20— FDOT ¢ —EBLFEEHH DI

16 MINISTRY OF ENVIRONMENT “MALDIVES FIRST BIENNIAL UPDATE REPORT TO THE
UNFCCC”,2019.

URL:https://unfccc.int/sites/default/files/resource/First%20BUR%200f%20Maldives.pdf
YOMMSTATEOE NEBE W MR QICA) | BB N A —VT ¢ v 7 AASt, HE I ANT =7 v
NS, RERGHHRASHE: RV I WEEN~ A =TT RETw =7 b T AT
LAR— k] 2018,

URL:https://openjicareport.jica.go.jp/pdf/12303665_ 01.pdf

18 NG INDUSTRY “Agreement signed to launch a floating storage LNG facility in Sri Lanka” ,25 August
2020.
URL:https://www.Ingindustry.com/liquid-natural-gas/25082020/agreement-signed-to-launch-a-floating-storage-
Ing-facility-in-sri-lanka/

19 Asian Development Bank “Sri Lanka: Supporting Feasibility Study and Survey to Adopt Liquefied Natural
Gas (LNG) Power Generation to Diversify Energy Mix”,2020.
URL:https://www.adb.org/projects/53193-001/main#project-pds

20 AVAS” Gas hub to be developed in Sri Lanka; will supply fuel to Maldives”,24 Jun 2019.
URL:https://avas.mv/en/65905

2IDW.com” India seeks to counter China influence in Maldives with bridge project”, 13 Aug 2020.
URL:https://www.dw.com/en/india-seeks-to-counter-china-influence-in-maldives-with-bridge-project/a-
54555981
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RAICEBNTH, LNG OIEHAZ G L., FAIHE7efR Y CO2 8k = i/ MET 2ETH 5,
BARIZIE, BEfFOT ¢ — BV & T ARBEREIZSOET 2 HEEZ WS, IRIAIZE WD
T, BAGHER LNG fEASFHE ORGSR R 2 =7,

@EAFH

1) BEARIHE

Ry | AERIZE W TIE, LNG OREBEZEANCIEET 2D Tida <, @il &
Lfﬁﬁ%méﬂékwﬂ%@74—tw%%mﬁ%@ﬁm¢éﬁﬁ®ﬁﬁ%ﬁﬁﬁéo
T 2T T a—x )L (DF:Dual Fuel, PLF, TDF £k v o, ) ERpEN,
T4 — BB A AT D, RMBEMEICEAIN TEEELH H1E0, FEERH~
OEANEB G 5D, YHA L, Tk 30 £ ICM @& Eidh i T4 Ry TEA~T v
TAAZENZA~D CNG &7 4 —EB/VRBERHEA TR =7 M IZBWTEH LI
MThdHd, 2B, AEEOIFEME THHIBEASHENYFZICM a7 Fofk
RFEELZEZHSTND

DF&miiﬁﬁﬁﬂB%*w%%bﬁ HopbHT 4 — BB HANTRETH S,
TUVVNIIEETLIT 4 —BVREIE DA LIREIEDHZ LT, T4 —EBNEHEEHI
L., RRBIREGHZENTE D, R, BAEAEDOZENLEHXIZIROE THE)
ERMGETX S, S50, BHROT  —BAREMRICHT AL 7 OfE . Biek, =0 -
D—W%@%%%HMT6®$T%6_&W%\I%%-I%%%%®ﬁT%%Uykﬁ
5D,

T —BAFEERE O T AL, BN, RE A R ST A5 0,
FHICBWTHEBA—D—o D=7V ISR ERE2AE LTS, iz, JFE —
=T ) TR EHNER LT ATV T 2 — L D A lE LTI 20,000
ﬁ%@ﬁ%iﬁ%ﬁbxﬁx%ﬂw$9w&ﬁﬁm b DRI AKEEDRRAE & 72> T
%, wEFETIE, MR X D MRS E OB E ERT HEANICH D, AENEOHRHA %
*#ELTRM R E &AL, M EES 12 eih 3 5 2 & T, IS S5 TREE
D32 dH 5,

TTIZ, JFE = v =7 U v 7SI, ERNAATIORIBOMAERBLRDH Y, (v
P\4/bz/7 ECOEALEBILTWDLZ 06, & EETHIZE W TS i EAL
MEVY,

A v RTO#EAFERE (NEDO F:EF) A R T TOHE AL
X 3-13 JFE => =71 v 7t ® DF EHii=Ef
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X 3-14 HRABBEDOREEA A —
H) JFE= > =71 742

2) LNG f:#4

ST, LNG OFfEICEA LT, BUMETE/LT 4 7IZBWTIE, HRRN BAEEEND DX
AT T A EERITBREOTIER L, BIELTERKRT 2 370b b LNG TOli ADSER AL &
720b, vLERLTNLT—LBIZBWTIE, THORNS D=0, 9 LiziEE, T7eb
B RIRH AT AN FEM OB H ISR 210 2 5,

FZTLENAT 4 BT D KR ZEAE 2BV T, FSRU O3 A 23MeEfl & 72 %, FSRU
1L, B L7 LD LNG 2T AN TH O | EpEMD) S LNG O CTRART R ZE M3
L2 T—BPELET LNG ZEAE R, AT « 0 26D 5 2 B I 2 EE A
T 5, WIBIZT o —[EE LA LNG # > 7  BH ALEEE 7 PV Sz 1 A
—VTHY, KA NP OEME TOEANARETHD Z Enb, HRFTEANREAT
BY., BHEORY T 25 LNG G ¢ FSRU OFANEE S LTV 5,

LNG& > 51— LNG% > 51— AT 54> CNGEM - AAAAEE
(Zi<—1L)

X 3-15 AEENOGENT A TETCORRIAY S FA Fz—0

R IFEZ L V=TV U MRS [FaT V7 a—x N xm DU kb H ALl 201341 A,
JFE % No.31,p. 89-90 https://www.jfe-steel.co.jp/research/giho/031/pdf/031-22.pdf X v 5] H,
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STS:Ship to ship

3-16 FSRU O#fAX
H L) IMSTATEE N KSR A« & @ L& IR 2

YT ITAFz—NZONTIL, FROEY , FRPLEMENDL, KED LNG 2% 71—
TAY T U HIHFE L. AU T U HEND LNG k1~ ftis & 22, /M LNG Bdsfn
(A ZENT 4 T ~OUHE AT & 553l ADB O XD FHED HiL T\ 5,

ARV T T A F == 2O T, FEBSLEENDS FSRU OB Z2Hard 5, £, 7/ L—
H—< VIR OT 4 —BAREOT-DICHEINTNDLT A —BLEIEX, vV ET239 7
L/IH B7THL L) | Z~v—LET52HLHE (19FHGLUAE) THY, 5529 77 LIA

(106 55 L) t72b,

COEEBEMRE TS &L B IL B2 OFREEN 382MI THH 2, MEDOHFT
4,057,413G)F-L 70D, ZD 9B, 5% DEET b 3,8545,42 GIAFE A RIR AT AT (E & #i
2% & xBBET D2, LNG 1kg H7z ) OB FEEEIT 54.5 MJ(0.0545 G)) TH 572, [Al
BOBEZ RRTACEZEZ 556, LNG & L TOXEET 70,726 V4 & 725,

ST, RO FSRU O Z /LD & FHOZ T AILEEIE 0.4~5 H I t1FE2 L 7
S>TW5, v« 7L~ —LEDOBEEIENTOA~OMIEEE 2 556, BERD FSRU
DB SITE LS TEINNSL, a XA MIREEZZDH L LNG O S 672 2RI HILR 21
ST OMENH D, BlZIE, DF HifrET « — BB O bEISAIEETH D Z &
5. M LRSS ~DOIERANE 2 bND, £, FL—F—~ LIS OBER RS T «
—EBAHEIEGF L TND b, v UIZBWTHT AL L7 KR A %5 L CNG

(Complessed Natural Gas) & L CHEROREICH HNDEORFTHHIFICAND Z ENT
=2,

B PSTATBUE NATMRIR AT A - @JRFE VNS [ 70— SUZHR$ % FSU - FSRU (743X LNG
SENFEMD) | 2013 A

URL:https://oilgas-
info.jogmec.go.jp/_res/projects/default_project/_project_/pdf/5/5033/1312_b02_nagai_FSRU.pdf

24 95% & WOl JFE =P =7 U > ZHoftERIc RS <,

% WSTATBOE NATIRIRA 2« S RSGEMENE [T % + LNG T8I & FSRU I & 5 f%
JER) A - RIRAT A L E 2 —Vol.52 No.1,2018 4.
URL.:https://oilgas-info.jogmec.go.jp/_res/projects/default_project/ project /pdf/8/8081/201801 045a.pdf
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# 3-12 R0 E FSRU & Bk

) L TECHE AR A - SRS CEIRIEHE (A A - LNG TS 0BIi & FSRUIC & 57
LR B

ZO/RBENT, XX —HAD T A MRIKICBWTCHEETHL, EEES SO
STO (State Trading Organization) ~®t 7 U > ZIZB W TiL, LNG O#gAll LV T 4 —F
JVIRBL OB N TR L Z L2 R0, BALY 720 OF 4 — B VIS L35 Z &2
HE S E A~ OGRS BH-35 2 &L LNG BEARKGHI BT ETH 5 & Ofafx2 157,

TL—H =< VHIOHRT, TNLT 4 7 ETOREREOBLF 40% %2 HEDTWDZ &M
5, JL—Z—~< UHDOL%E LNG BT 22 81X, EAT 4 72107 1 —E /L
ABIZKREREEL KT L, BEEH~DOT 4 —E GRS, OV TIZ= R —{likg D
FREBIBEADLH D,

Lo T, 7 —F —~ Lk L RIRFIC, BERFOT « — B/ REFT S DF L2170, LNG
DHAGER ZREEL L, =XV T — i Dk & TLT 7 REROK R A X D G
A A

HFRIFHEZ OIS HIL, JENRRCHIE LI T AR E, B2 bz
T TH Y . LNGICNG D 5~ DEiE S 4R 5 5l S4B 3 WIHETd 5. LNG/CNG D/
ST BRIE DB & LIRS,
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3-17 LNG/CNG /Ny iTEeE D]
Hih) AR R A JL AR ER (BR) VERK

JL—F—< UHIkD 2 D FTOREFTHFRICN A, BEEOT « —EBAFERHD CNG
IRBEIL-CAII O LNG/CNG {REE(L., & BIZHKERBDOLEIZIIT 2B T A % LPG 72H K
RTTANTHI D R 2 D X0 RRFMED & HHBELTO FSRU B ARG A ED 5 Z LN TE 5,

B, AT, HL ETHRBE TOORETOHEINE LTEAT S Z LiTkick~ -
LBV THLN, TAEGA 7 F1F, PIRBHBITBNTEERRELE 720 2 51
HRAKEDRC, NA A AHKDOA X AEHICBWTCHLIERHTES24 77 Thb, Lo
T, 2OLTA v 7758, T4 —EBARAZ O BRERRFE LT < RARITILR
FSHEE~DEFER B THL VR D,

B A px—va VTR KBEL CRMERBFEEMNTAZ AR L, AL LTRIT 2% D
EBANERE TE 5,
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X 3-18 ENANT A TICBIFDBRBIAYV T F3A4F=2—0 DA A=Y

B, BEE~D LNG 513, FENPRELS 2NV EREESINDHT-H, LNG M
R0LVLNG Z AR A HZT DO TIIHE IR B ARAEDLRNZ EREESND, ZDTD,
IR BN D T LNG OBENAIEET, 22D, ZOFEFEA ML —V & LTHIHHAHE
THDHISO > T HEENLEE LV, B/ NSRETH-TH, 7 L—ray
TTY—RE2EHETDHZETITANDBARELE 2V, FIFIZHTZ > TiE LNG E/3A 4
TIA4 NEOIEHbHREF LSS,

X 3-19 1SO avTHiIc X 2BERE~DERELFHA A—Y
H ) AR R 2 FE I ALER (RR) TR Rk
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3) R ABLAE R BB DR FEHIRR Y

FRDOERAEESE 2. T AE R D NS AR DA 7 T, EHa A M &
MRS 5, FIRFC, Y%A > 7 7HEMICHT VIEHTRRESA X — LA IOV THMR
AEIToT,

RKIRHT AMFGIZIBNT, T4 7 T a2 2 METd 5. MSATBUE N AR
A 4 IR HE B TFREAE AY FSRU ORFIZ DWW COR LT ERFCIX, T OFF & LT = LNG
I D bEFR AR PRV AZETTERY , BEfF LNG frodis - bR Th 5 &
L729Z2T, Z0O=a3 A MIPBLZ 80 HM., EEHOEGOER =2 A M& LT 100 EHRE
EEBEMELTORLTND B, LoT, FSRU LEEDZITANA v 7 7L LTE
BXZ 200 (EHBREOHMa X hABES D,

WIZ, LNG BRBIFAE 2 2 b (REHER) ([CoWTHREHT 5, LNG Ok > 2 T L300
HTH, ZRWM (BRIIARy ) REREREBICL > TRES B2 b, FHEN
# LV, £97 LNG Htg11E HH (Henry Hub, K[E 7 2 Be5-~7) | TTF (Title Transfer Facility.
F T BT AEBINT) . JKM (Japan Korea Marker, Platts JEHR7 7 AR v b LNG A&
fli#%) . JLC (Japan LNG Cocktail, 4= H A LNG EH#AMNAS) 72 E03H 0 . 2 E oAl
FATMmE ICEE) LEUO F L RIIRT 00, ie K T8HEIFEDHERH L L, =
MR E W, MSZATEHENAMKRIRAT A - SR E IS T, il Y > 7 BHIZ2K LNG
fliks & AR > b LNG ik DIEREZ DV THMT AT > T2 BRI T, 2020 4F00 F 22N
SIFTOflifsEI A2 £ & TR Y, otk 0Tz ~T 77 72K L TndH, Z3FET
2, Y5k 7 7 7 2LLFICEIHT 5,

3-20 FHBIFTICEIT 5 LNG it DZER EH)

2020 Tl & 72> TV A DL, JLC (Japan LNG Cocktail, 4= H A LNG -85 A fff

2T PUSTATEE N R IRA 2« B SIRERE [RRH A - LNG Har@hia- LNG itk 25 L0
AR, Ml RS S76 Lic—4 i -1 2020 .

URL:https://oilgas-
info.jogmec.go.jp/_res/projects/default_project/_page /001/008/857/2010 c_price_Ing.pdf
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¥) 9.5 RAIMMBI I TH D, ENLT 4 7T ~DLNGHEEE 2 DG, AU TV
TNIER T EDNTINLOHFE L 720 2 508, DETHD Z &7 8B HALRY 72 0 Ak X
BV H O EE S L, AT CIERSFIIC, ERE ILC O EED 9.5 F/LIMMBtU & 457E
T 5,

EdoEY, v~V EORT7 A~ —VICBITSREREHARICLE LD LNG 1T,
3,854,542GJ (70,726t) T %, IMMBtu 1% 1,054M] TH 5 7= RE 32 L | 3,657,061MMBtu
L7725, 95 R/LIMMBtU #3925 & £/ LNG FHE &1L, 93,561 77 USD & 725,

:@@sz\mmﬁgfﬁé%w747m®%L%%%%?Lﬁfhi@%@w
LNG (%, BOG (Boil off Gas) & MEIXAL 2P AT A DHNIEE L, i 7o B o 58 5 Ok

ERETHHLEND D, & <IZLNG HHIZIB W TIEBOG NHEAELLT K, LNG EHD
Aﬁm I 0 ZIREHRRAE & 72 5 1SO 22 v T FIZB W TIERAE LITL W,

X 3-21 LNG 28I} 5 BOG D
) SRS R A R AR ER (RR) TERR

AFAEIZIBVTIZ, T 9 L7 LNG OEMEIC S8 & L, 3,500m3LNG JEHE N T OfEBLEE
R Lo, MEHCHTE D | WA OBRENEE &, EITHR . MR LNG &, fmifkhe
HEDHE T ERERE L., HESHICe T Vv I 2{To2 2 A, #HiETEB L% 10 Fv
IMMBtu & OfER %1572, Lo T, LNG O & &HhE T, BL% 20 F/L/MMBTU,
74,969,081 KA FHE = A M &7 %,

—H T, ZOING 2R T —B/REBZH T 2 Z L3 TE 5, HITE DT 14—
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YBREHNT, SR~ L RO 7 L~ —LIZBWTCREHRTHE L T\\15 106 55 LIED H
B RS D 5% % R<K 100 B L Tho, 74 —EBMREHX, BT 4 71BN TE
&% 0.98USD/L T 572,100 H 7 L OAfik%i3% 9,888 17 USD Th 5, Z D75 DR 2,391
77 USD 23 REHE HITR Gy & 72 5,

# 3-13 LNG REFAICBIT 2REHE= R b

FREME BHiE B kg
TA—ENL 100,904,250(L - - 0.98|USD/L 98,886,165|USD
LNG 70,726|t 3,748,454 MMBtu 20{USD/MMBtu 74,969,081|USD
Z%| 23,917,084{USD

FRL—2 gy a R MR A LT AT A MNEOEZES, HIHIERE OB AT E IR
HER, XBITA 7 VRENS OFFMOHT N MLETH D0, £ 200 EH (K9 19,200 5
USD) DO#IHABE AT, BREVEHIE Y D% HE T 8 4FIE & TR AIRE L 72 DB & 72 5,

7 3-14 LNG BRpHmsic X 2%

0] 1 2 3] 4 5 6] 7 8| 9| 10) 11 12 13] 14] 15
Outflow
AR E
(1USD=0.096JPY) 192:000000
ElEEED 2 74,969,081, 74,969,081 74,969,081]  74,969,081] 74,969,081 74,969,081 74,969,081] 74,969,081 74,969,081 74,969,081 74,969,081] 74,969,081 74,969,081 74,969,081] 74,969,081]
Inflow
R B 98,886,165 98,886,165 98,886,165 98,886,165] 98,886,165] 98,886,165| 98,886,165| 98,886,165) 98,886,165| 98,886,165 98,886,165 98,886,165 98,886,165 98,886,165 98,886,165
Free cash flow 192,000000  23917,084]  23917,084]  23917,084] 23917,084] 23,917,084 23917,084] 23917,084] 23917,084] 23917,084] 23917,084] 23917,084] 23917084 23917,084] 23,917,084] 23917,084]
192,000,000] -168,082,916] -144,165,831] -120,248,747] -96,331,662] -72,414,578] -48,497,493] -24,580,409] 663,325] 23,253,760 47,170,844] 71,087,929 95,005,013] 118,922,008] 142,839,182| 166,756,266

R R
R

HRL—avaARM AVTFYRARL ARBEBEIAR L AV TLEEEELTOARL,

323 BRROT s —EILHEIZHRD COHHE L HRGMBEMEADBRIESE

~ LifiZe b ONCELM R L v . 7 ¢ — P ASEITR LB &7 — & 2 IE - B
HBL, V77 LA COEHE AR Lc, £72, ERD (2) 1) IZBWTITH U AiEH
IR AE A — D —F~Oe 7 Y o 72BN T, HAEHITRDNFEEZER L7- 9 2 T,
PREMRIAIC L AT  —BARBAREEZHRE L.V 77 LU APHBORERB R EE E 2|
CO2 HEHHHIE & 2R AT 5,

ARFHIRBEH K COHIBZ MG LT D720, BT 4 7T EIRICEIT 5 3EHE CO2 K&
O~ LHIR DO TFHIZOWTHHT L7295 2T, ARFOMEREZH ST 5,

ET 4 TREER T, B2 X207 7 a—FIZHESX . 2015 4EIZ GHG HEH A v
FU ZERSE TS 8 = 2 TlE, 2015 4SO CO, ek E1% 1,536.04Gg (Gigagram
=1,000,000kg=1,000t, 1,536,040t-CO2) L&A I TV, WRIEX, =R T —HHHXkK
95.8%. BEIEMHEN 42%TH D, TR/AFT—ETIE, TERPEHFIIRE T, HkH
FH2S Z Ui < o BRFISERIOPEH % 513, BULHERRN 40% ., FHEEH KDY 38%., Hiikns
18% & 72> T\ 5%,

ST, v LVHUKOT ¢ —ENRERMORMAREIL, vV EOT 4 —EAIRERMA R
81.35MW, 7 /L~—L &lT 66.24MW & 72> T35, <L HNnDbDOIFRTIL, ERRER
I3~ L B2 T 712,626MWh, 7 /L~ — L B3 580,262MWh & 72Tk bhH . 54 —FE L
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REHWEZE I ZENE N 23 T L/IH B4 H L L) . 527 LIH (19 B LIHE) SN T
AV

HEHET AL, v~ L BTIE320 /Gl 7L~—LETIX100 Gl L7235, ko,
F 4 —EBRELD CO HEHIRE (0.0187t-CO2/G)) #F U H &, ~ L& T 60,055 /5 t-COof
F, TN~—VUETIX19476t-CO/E L 720 . At 79,531t-CO/FEDHEHE L 72 5,

KXo, v UVHIOIREERNR CO JEHEIX. T 4 7 2IKD GHG HEHE DK 5% %
HH D2 ENbND,
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#3-15 RARHTAMACL2EREHZEDY 77 L AP HE

REHRE | 74— | T4 —BW | ERTEE R PEH &
R THE & & (GJIIHE) (t-CO2/4F)
(MW) (L/H) (L/4E)
<1 81.35 230,332 84,071,180 3,211,519 60,055
Tw—1 66.24 52,355 19,109,575 1,041,472 19,476
A2 147.59 282,687 | 103,180,755 4,252,991 79,531

FRDIFE =2 =7 U U IRASH ORI OGS . RIRITAFIHEN G %2 5% &5 5 2
ENTED, ZORMOEANLTHITEE TIUL, BUEDOMLEEED 95% D ELEAR Y KIR T A
HEICLD COHEHEE | 5% DEEM YT  —E/WHEIZL D CO2gEHEDNA T 1y
=7 MEH&E LR D,

~ L EDOA. 3,050,943Gl4E, 7~ — L BD4A 989,398Gl/AE. ARt 4,040,341 GI/AE
DOENGEAR Y KIXAT A (70,726t @ LNG IZHHY) ZHETHZ L LD, RERHT A O
Hi349 0.0135t-CO2/G) TH B 72D, ~ L & TIEH 41,188t-CO2/4F, 7 /b~ — L BTl 13,357t-
CO2/F-, 5t 54,545t-CO/FDHEH EN RIAE IS,

T4 —EBMUZOWNWTIE, V77 LU AT FUFOED 5%DEETHDHT-H, vV E
C 160,576GJ/4-, 7 /L~ — L 5T 989,398GJ/4F, A #f 212,650Gl/4 (5,566,754L DT 1 —F
JVZHRY) OB R E 0D, T 4 —B/VRENO CO2 BEHIf%%1E 0.0187t-CO2/G) TH 5728,
CO2 HEH I 3,977t-CO/4E L 725, Z OFAIE 58,521t-CO/FE L 720 . V7 7 Lo APEHE
T D 79531t-COAHE & DFETH D 21,010t-CO/4EN KIX Y AdnHZ L 2 BEHHIRHE & 72
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FCL,
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TRAX—IEAEZHEINEE D2 L (4.6Strategy 2.1) 72 EICBWTERNH D,
INODIEEOEEEITIXRECZ RV —EThH Y | &5+ STELCO %503 BAfRER &
w5,

ﬁiﬂﬁﬁi*/vﬂ?ﬂ$§'§%ﬂﬁk ZEWTIX, B2 FIT (Feed-in-tariff, 75 /7 [ & i #% B H) %'J

. FEMEOMERNRKRERRAS R0, RFAEICBW TRET L —EIZ

7)/7%ﬁotk ATH5D, TORER, FITHIEIZ 2011 FLVEHRALTWD LD %T
HAOHMN, HEEL L TTLY REMOBEEZ(RET MM E 705 L9, WEBRTERTHD
LD L Tholz, HEDFHEMZGEDL DD, KHEICEWTITEAFRRRRT 2y L
A NETEWH L, HEIRR7Z MG E 5 T L CEEE LT,

332 KBAREBEART U vILYA FOKEVHLEBASROHE
EiRo@ v | SAP 2RI AHAERRET RV — KIGEHBIRDER 2 BB LR,
I H it SO U it % A@%A%ﬁ<%LLTW<ﬁ%%%MLKO%ﬁ%@%%%k“5

PEED S, RPHETIE~ ViR EITBTE T Dk ~DBEALRFT 52 & & Lz,
BARWZRART o ¥ A FOEET, TRTTAD LATEE L TND EZEZXHNDHAK

FIFAH, gk o b, BEHS4% % J.0 2 Google Map OffTZE G E S L, B THENE

DONT 7~ —LBRAEE OWik Lz ETHGE Lz, i LSz on i, Google

Earth 72 EOHIX T 7 ) r—a VA HWTHEHBEZEH L SFKLRE LA T U MO

BEARBEEZMF L) 2T, UTOBEERICEIVRERT > ¥ LVORK LTz,

i LS R ERARE. BERT Iy LO—E A2 K 3-24 |TRT, REFRE/H
fii & LCix, 9 Himiod &7 1,145kW, %m%ﬁ%*EkU(ilamMWth%é_
LMol Elo, BEFAEE LT, K 17.6% T, BADELE (13~14%) & g
THE, ORENZ EBGhoT,
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\o. iy | DETESR | AR
[kW] [kWh]

1 | Dhoonidhoo & JHI3 T 462 47.5 57,332
2 | 7nv—VvE 7=z —FKR—Fh 984 114.4 130,871
3 |HDC eV 752 96.8 112,896
4 | Ghaazee School 2,990 269.3 415,044
5 | Maldives Correctional Service 1,322 167.2 257,707
6 | Dharubaaruge 2,599 234.1 360,790
7 | Greater Male Bus Terminal 750 88.0 135,635
8 | v LiHME 367 39.6 61,036
9 |~vLvMm7=zVU—FKR—F 586 88.0 135,635
At 10,812 1,144.9 1,666,946

WIZ, JCM Bl FE~ORGEE RiE 2. Rz E T 2G5 0OMRE FEE L ORE
@%ﬁxmﬁi\MEQ%ﬁXW@ZXFLO“Tﬁ%LKO
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RTHBIZOWTHEH Lz, 72720, BEERR T, #EfEt)» e LT ¢ 7EHE TOM
EE R OERZRWEN Lo T D, RIC, IREDRAT AHIREIZ OV TIE, AR o
HEEERITEE RIS, B 2 £ ICM MBI FHEDET) CO HEHifRi s L TaRINT
Lm§%%%cmNWh%%%L\k%t%%&ﬁ@&mﬁ%ﬁ&?%é17@%%?6:
ETTHH L7z, IREZES AH 2 A MTOWTIE, FEE ZRSELE T A E TR
HZZLICEVEH L, ZbDORERIZHONWT, £ 3-26 IZ777, @ED ICM B{H B
ETHRINEN TV DR REFE LT H L, 1 R D & OREESEL LT ZH
JEE LTI/ TH S0, 9RO EEE LTI, ey =2 M T 15,989t-CO2 D
HI2S FTRE . IR E A AHI = A & LT, 8948 H/t-COz 720, ZHFE THICM
Tuavzl ORI EREOHIENELND Z ENRBENT, £, A, FEEIZHO
W, THSR T EICEH LD, Rl—A4—F— @S2 F O TEBETHHIZLD.,
HORREMBEEINZ D Z ENMFFCE 5720, IBEHRET AHI A MoV TH X%
Mz b s8N H 5 E N2 5,

# 3-25 HEENREB

i 2t KGkEy 22—
A L N— K —
R S 2T A
PV IDC 7 —7 v
R A

T /:LH/I/pm%Eﬂ%(fE

30 http://gec.jp/jcm/jp/wp-content/uploads/2020/03/CO2EmissionFactor_20200325_tentative.pdf
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T C R RERETH
B L
REmiEMNEME TS
PEA G
Rz e 5 8

{HAESL . HEMTEH
sz EE (i)
AR e A
e

AR R

#3260 WEHEEE BEYPREVREEE. COEE= X

IRERNR T AH | IR=ELR AT ZH
No. 4 BR[N] | JHE[t-CO] P A N[t
CO2]

1 | Dhoonidhoo & 7HI%5FT 5,733,200 664 8,639
2 | 7nv—VvE 7=z —FKR—Fh 13,087,100 1,598 8,191
3 |HDC eV 11,289,600 1,352 8,351
4 | Ghaazee School 30,389,400 3,761 8,081
5 | Maldives Correctional Service 19,018,300 2,335 8,145
6 | Dharubaaruge 38,146,400 3,269 11,669
7 | Greater Male Bus Terminal 10,290,800 1,229 8,373
8 | ~ LIEBLE 4,825,000 553 8,724
9 |~ 7=zVU—FKR—F 10,298,000 1,229 8,379
At 143,077,800 15,989 8,948

333 KEARBEAICRLIHETFDRIEL

o LBY . FAT 47 TIE. BARRET FLE—0EAD T DO RBERE (L4
%7-®. FIT(Feed-in Tariff)z 2011 43 A2HEH LT\ 5, BT 4 7BV TIE, GDP
DI 10% ZALAREHZIAIZESL L THRELTEY , KOLIEORVERFIZE N TH, H
N7z 23 KB POREBIA N ER-TWNS, 2 Leanb, 7BV T —F
- Ny UBREMIE, BAEMRT RN —OE AL RET HECRZ M HE LED D & L
THVI, ATHIEIZBN TS 7 DOHIR TR 2 EEAIK 235 E S LT\ b,

ST, FIT HIEICLD2EEZITHO>HE. BRFETA B RAORENRLETHDH, TV
TATICBTL2ENEROEER RGN, EALT 4 TREE X LVX —T
(MEA:Maldives Energy Authority) 23 &£ L T 0 . LT O 4 FFHOEEAE - HH| 2R ST
o

BT ¢ TEBREEE Web 14 AR =2 —X, 2020 49 A,
https://www.environment.gov.mv/v2/en/news/10480
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+ METERING SCHEME : ZHH| Z % — 4

- SERVICE PROVIDER'S CODE : F3EH1K
« INSTALLATION STANDARDS : % & J& 1
- ENGINEERS LICENSING : ##f7#& 32 %)

F7o. PV ZRHERT HERITIE. PV RFERBANESE T A K A > (Guidelines on
TechnicalRequirements for Photovoltaic Grid-connection) % E5F 9% Z L2725, £7-. PV
SRAE R FA o~ = = 7 /1 (Manual for Photovoltaic Grid-connection Application)(Z 7t~ C
ATV, EERKE RMETA B (ERFEER) LR DT I LD,

Fl~v==27 MBI 5 FhE D7 u—F v — bz FIRIRT,

X 3-24 PV ZFERHALv=2T MBI HE T o —3
INHLDOFFRHEEIZONT, XU T 4w aryay k&t 2014 FI125E L
72 T g X —EFH 27 L (EMS) ZHAWIZKEEHRE - EEMFIHA A7 25 ICM £

2 glastt B =7V 7 - SRS iR T v 7 ERZER TER 2 54
FEANESAE BUM BRIE TR g AN 1 11 26 CRFREANTTE S5k LESRHEESZE) T «
7 IR E SIS T D KIGERE - 7 —BALFHEEBEONA TV v RV AT LMMEGLHIN
DZEMALFIA ] . 2014,
https://www.mofa.go.jp/mofaj/gaiko/oda/seisaku/kanmin/chusho_h25/pdfs/3a26-1.pdf

3 Maldives Energy Authority, “Manual for Photovoltaic Grid-connection Application”
https://policy.asiapacificenergy.org/sites/default/files/Manual_for_PV_Grid-
connectin_Application_-_Feb_2013.pdf
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334 ZTOMBEAEIRILF—DOEMA T a3 vELUEART O vILOKS
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¥RV T 4y TP E VRS, ICM BEMEEHE (TR XY AT A
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http://gec.jp/jcm/jp_old/projects/14ps_mdv_01/2014PS102_21j rep.pdf
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Hi 8 https://www.oist.jp/ja/news-center/press-releases/32544
3-26 FEIEDHEE L 1/2 A

INETHRI SN TE 7 ERROEFEFFC, SROBIRFIERICHITIZIFFFOmED &
Wik z2 . ~ L OV HDC 13, &1L & oM liFEEFEOTIZIBN TS, AR RV
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PREHE M O EFE R 72 E O L ST R b RS OSRMN D B,

HiBf - http://www.nikku-hokuriku.co.jp/business/eco.html

X 3-27 HRASH A AL T U7k EXEE e 5%

HiiL : http://www.hokusan.co.jp/service/project.html

X 3-28 JtBAHKASHEREBIUTHANCTERTAIKERAT—Ta v
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TWAEFHRHEOBET S L, FROEBEBNHEHERIISIHICKREL R ENTHRIND,
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L HOERVRBE (Lot RELAN S R et 2 BT ¢ 7 HRIEIC 31T DM TRIE K 2 BRI
A 7 T HEOZHAHE R
3-31 < VERZEBOBEBNEARRE=FV >V IHERO

BT RICEDRIE. PORMEBET DML TRESER D=0, AFRAE T,
FEMOEHEEEHIEIE Z00E L, FHOBNHEEEOHIRATHER, REZFY AHIP
BEREH L. iR OEEMAER TH D 15 (FORELE T AHIEE. JICM i)
FHEZEA LG EITRO LN DIBEDRET AT A SO LR SN D HE AIHE/sF3¥E
BIZOWTEI29DOEEBVEB Lz, BlziX, HE-XEN 10%D%E, Vv =7 FNEE
2 XV HIRATRE R IR R A A B L L TIE, 326.6t-CO2 720, HEFRE/RFHEH L LT
X, 201 T ERD Z BT,

—Ji. A= ROKEEE LTI, EBROFERIRRSS E DO EZRET 50T L > TK
LR D10, A%BIMFAEIC L 25 XL —iHE T —Z ZIE, BE LTl
VR D,

K 3-29 HTXPRORIER BEZNRT ZHIE, RETRAREEEOFEHER

H o= X [EMEERE [ ERBENRS [ 70 Nk | RE TR B
6] | BT RE Bk | AHIBTAERL | SR A EIK | 2]
[KWh/4E] CO2/4] AT RE R [t-CO]

1 4,085 2.2 32.7 261,274
2 8,170 4.4 65.3 522,548
3 12,255 6.5 98.0 783,822
4 16,340 8.7 130.6 1,045,096
5 20,425 10.9 163.3 1,306,370
6 24,510 13.1 196.0 1,567,644
7 28,595 15.2 228.6 1,828,918
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City-to-City Collaboration Project
in Male, Maldives

Support Project for Developing a Sustainable
Eco-friendly Smart City:
An Intercity Collaboration between Toyama City and Male’ City

> HORUSAN

Table of Contents

1. Background

2. Business overview and Survey
implementation system

3. Introduction of stakeholders

4. Introduction of applied project

(DReducing CO2 emissions from transportation by improving public transportation
(@Low carbonization by converting power generation equipment from diesel to gas
®@Low carbonization by promoting renewable energy/ energy saving

@Low carbonization by biogas power generation using organic waste




1. BACKGROUND

- Explanation of “Joint Crediting Mechanism (JCM)”
and “City-to-City Collaboration”

Joint Crediting Mechanism (JCM)

It is a program implemented by the Japanese government in
order to reduce greenhouse gas(GHG) emissions

Subsidies will be provided for up to 50%, or 2 billion JPY (approx.
20 million USD), for introducing the Japanese low carbon
technology.

GHG reductions due to the installation of equipment will be issued
as a credit and a part of it will be counted as the amount of
reductions of Japan.

(

Install low-carbon
technologies

« Install and operate
Share the credit equipment
o]

Provide subsidy for

installing equipment
« Credits are used to

achieve Japan's GHG

reduction target

among two countries Monitor, Measure and
report GHG emission
reduction

JICM




City-to-City Collaboration

e The Ministry of the Environment, Japan has secured a
budget to support feasibility studies for JCM projects
based on inter-city cooperation.(> This project is based
on this system)

e The Ministry of Economy, Trade and Industry has also
secured a budget to support a feasibility study to
promote JCM projects.

Identifying
promising low
carbon technologies

Installing Measure, report
equipment and verify(MRV)

City-to-City . Implementation and monitoring
Collaboration JCM Project (The duration of monitoring is based on
1 to 3 years (1 to 3 years) Japanese legal durable years

(ex. Solar panel= 17 years))

P ===y

City-to-City Collaboration

e It conducts feasibility studies for projects that will lead to JCM
projects in the future.

» It supports the develop of basic systems such as the
formulation of master plans that lead to low carbonization.

Ministry of

The Environment -Provide subsidies

— International Consortium —ﬁContract

Private -Field and needs survey
companies -Technology transfer etc

Cooperatiorﬁ %Cooperation

-Formulation of Master plans and Cooperation

action plans Overseas
-Technology selection and design of <:> cities
evaluation process etc--




2. PROJECT OVERVIEW AND
SURVEY IMPLEMENTATION SYSTEM

-About project purpose, survey content and system

Project overview and survey implementation structure

Support low-carbon and compact city polioy
implementation and JCM scheme utilization

Support forrealizing JCM projects at
low carbon potential sites

—>




4. INTRODUCTION OF APPLIED PROJECTS

@ Reduction of traffic-derived CO2 emissions
through public transportation development

@ Low carbon power generation by converting
power generation equipment from diesel to gas

@ Low carbonization by promoting renewable
energy/ energy saving

@ Low carbonization by biogas power generation
using organic waste

3. INTRODUCTION OF STAKEHOLDERS

~“TOYAMA CITY

~SATO KOGYO CO., LTD.

“KAWADA INDUSTRIES, INC. KAWADA

-NIPPON ENGINEERING CONSULTANTS CO., LTD. &= aszuesss
-RFGIONAL RESOURCE RECYCLE SYSTEM ASSOCIATION
“HOKUSAN CO., LTD.

~NIHON KUCHO HOKURIKU LTD.

-JAPAN NUS CO., LTD.
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3. INTRODUCTION OF STAKEHOLDERS

- Japan NUS Co., Ltd. —

mWe provide consulting on the environment and energy field,
and have a track record of adopting and implementing JCM
projects and City-to-City collaboration in the past.

mFounded in 1971, 175 employees JGC Holdings Co., Ltd.

mThe track record in Indonesia are as follows

® 2014 JCM Feasibility Study "3.7 MW Run-of-river Small Hydropower"

® 2018 JCM project of CNG mixed combustion of public transportation in

Semarang City, Indonesia

® 2019 Infrastructure development research project for JCM project
(Banda Aceh and Tobintingi City)

® 2020 City-to-city collaboration to realize a zero carbon society

JGC Global Co., Ltd.

JGC Indonesia
—| JGC Corporation

i/ JGC HOLDINGS CORPORATION —{3apan NUS Co, Ltd.

mEPC (design, procurement, construction) of various plants in Japan and overseas. Over 20,000 projects
have been carried out in 80 countries around the world, and they have received world ‘s highest level
evaluation from customers all around the world, including Japanese oil companies, oil majors, and
national oil companies.

mFounded in 1928, 7,607 employees

mSince JANUS and JGC Global are the same JGC group, we have the advantage of being able to provide
consistent services from consulting to EPC. JGC Global also has a branch in Indonesia, where can provide
additional support system including EPC.

11

. 3. INTRODUCTION OF STAKEHOLDERS
Toyama City
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Indonesia «—— TOYAMA

mToyama City, which is known as an “Environmental Future City” and “SDGs Future City”, is highly
acclaimed for its achievements in the development of compact city through public transportation and the
use of renewable energy such as small hydropower. It is the only city that has been certified as an
“improving energy efficiency city”.

12



3. INTRODUCTION OF STAKEHOLDERS

Sato Kogyo Co., Ltd.

mA general construction company founded in Toyama in 1862. It is a leading company
with a sales scale of 140 billion yen (approx.1.4 billion USD). It has a number of track
record of civil engineering construction projects such as tunnels, bridges, office
buildings, hotels, houses, and production plants.

mAs a track record of public transportation maintenance, the company has a track
record of installation of Toyama Light Rail trackbed, construction of portram, Shinjuku
Sanchome Station, and a lot of railroad construction work including East West Line
extension work in Singapore.

Subway East West Line Boonley
Extension (Singapore)

in Sears Bridge (Si e)

Toyama Station Portram

13

3. INTRODUCTION OF STAKEHOLDERS

Kawada Industries, inc. KAWADA [Iff]|

mThe main businesses are the design, production and installation of steel bridges and
building steel frames, and sales of steel products.

mAmong steel bridges, it participated in many big projects such as The Akashi Kaikyo
Bridge (Guinness certified), which is known as the world's largest span length as a
suspension bridge, The New Tacoma Narrows Bridge (Washington, USA), large-scale
truss bridges such as The Taiwanese Bullet Train C250 Section and Tokyo Gate Bridge,
Rainbow Bridge, Yokohama Bay Bridge, Japan's longest suspension bridge, Mishima
Skywalk, etc.

mAs for the production bases, all three plants, Toyama Plant, Tochigi Plant, and
Shikoku Plant, have been certified by The Minister of Japan as the highest S grade,
and will perform stable production and supply of steel structures and composite
structures.

14



3. INTRODUCTION OF STAKEHOLDERS

Nippon Engineering Consultant Co., Ltd.
= ABFIU YL R

NIPPON ENGINEERING CONSULTANTS €O, LTD.

mSince its founding in 1963, it has consistently focused on the planning and design of
structures such as bridges, and is also responsible for various social capital
improvements domestically and internationally such as roads, cities, rivers and ports.
mDomestically, it has the top track record in Japan for bridge consulting, and provides
wide range of services such as road planning/design and transportation planning.
mInternationally, it also has a track record in planning, designing, project management,
and maintenance of bridges and roads mainly through ODA projects.

mlt has a track record of research and planning for the introduction of renewable
energy, and aims to develop more through business investment.

15

3. INTRODUCTION OF STAKEHOLDERS

Regional Resource Recycle System Association

mEstablished with the aim of promoting both "energy
creation” and “energy saving“ businesses, and
disseminating and penetrating regional recycling-oriented
society, local energy production and consumption, and
social systems to realize a lasting and healthy environment
and life.

mFounded in 2015

mConduct research projects on regional recycling-based
energy business, environment, energy saving and EMS.

16



3. INTRODUCTION OF STAKEHOLDERS

Hokusan Co., Ltd.

mToyama City Gas Supply Company

mAside from the core business of procuring and supplying industrial gas
and LP gas, the company also sells related materials, and works on
hydrogen energy diffusion as an alternative energy.

mFounded in 1937, 145 employees

min the past, it has a track record of implementing a JCM project (public
transport bus fuel conversion) together with Toyama City and JANUS.

Since its founding, Hokusan has been engaged in the gas supply business for all
vehicles including automobiles, and its wide experience and knowledge have
been highly evaluated.

17

3. INTRODUCTION OF STAKEHOLDERS

Nihon Kucho Hokuriku Ltd.

mA total support company for building equipment,
including maintenance of building equipment,
equipment/environmental diagnosis, and solution
proposals, and it also works on renovation
construction.
mFounded in 1977, 199 employees
mDuties:
1. Design and construction of air conditioners and
piping systems
System and equipment maintenance
Operation and management of hospital facilities

4. Solar panel design and construction

18



4. INTRODUCTION OF APPLIED PROJECTS

@ Reduction of traffic-derived CO2 emissions
through public transportation development

@ Low carbon power generation by converting
power generation equipment from diesel to gas

@ Low carbonization by promoting renewable
energy/ energy saving

@ Low carbonization by biogas power generation
using organic waste

19

4. INTRODUCTION OF APPLIED PROJECTS

1. Reduction of traffic-derived CO2 emissions

through public transportation development

20



1. Reduction of traffic-derived CO2 emissions

through public transportation development

Project overview and implementation system

-Promotion of light rail project-

ChaIIenges Image of project implementation system

¢ Population growth: Male city C ti Toyama

45,000 =240,000 ag;)epeenrqae:]otn
¢ Increase in CO2 Number of Vehicles —

emissions (sharp 6,000

increase in number of 4,000 /

vehicles, 2,000 .
« Spatial c)onstraints no . Support forlpollcy development

. 2006 2010 2015
room for parking

Goals/Solutions
Maldives' Strategic Action Plan 2019-2023
Policy 3: Target 3.1 & 3.2
Reduce vehicle congestion by 30% compared to 2018
levels
At least 60% of the population utilise public transport
services on a regular basis
Strategy 3.2
Promote an efficient in-land public transport service in

Technical support 1

the Greater Male' Region Civil engineering, track, Light rail
station building

**  Work with HDC and Male' City in GEC

understanding current policies, plans,

and regulations EX. - t

<« Assess feasibility and potential CO2 , Ministry of

reduction potential by introducing LRT Hulhumale Regional ADB ) the

Environment

Development Plan

21

1. Reduction of traffic-derived CO2 emissions

through public transportation development

Information needed
-Promotion of light rail-

« Data on fuel consumption (eg, total fuel pumped at gas
stations)

« Number of vehicles and motorcycles

« Other technology options (other than LRT/monorail)
« Past FS reports (if any)

 Criteria for introducing public transportation

e Financing plan or strategy

» Technical issues

22




4. INTRODUCTION OF APPLIED PROJECTS

23

Maldives plans to move toward

renewable energy but still uses

a diesel-powered plant to

produce electricity for Malé.

It generates 150 MW of

electricity with diesel-powered

plant

Use of natural gas is effective for stable power supply
and reduction of CO2 emissions.

Goals/Solutions

In Japan, we are developing a facility that can be
gasified by simply adding it to an existing diesel
generator called the DF system.

If this technology is applied to Male and Hulhmale
diesel generators, CO2 emission reductions of
20,000 tons per year can be achieved.

On the other hand, it is
necessary to build a supply
chain for natural gas supply.
The study assesses the
potential for natural gas supply
chains and gas conversions,
including financing.

Project overview and implementation system
Promotion of diesel power generation gas conversion project

r Challenges

Image of project implementation system

Male city Toyama
Cooperation
agreement

—l

PoIicyl development support

<> HORUSAN

technical Jsupport

I t
GEC
t
Ministry of
the
Environment

24




Ministry of
— the

Environment

JCM subsidy for

I gasification facilities
v
d q
™
FSRU <> HORUSAN
e For remote island Alot of initial cost is needed
for gas infrastructure
T — development.
We have to consider raising
funds from investors and
Pipeline international organizations.
Supply —l
i ooy B 0 forcy gas an remas
K Liquefied gas  Compressed gas / o

25

Required information
Diesel power generation gas conversion project

Basic information of diesel power station
-Year of introduction
-Installed capacity
-Manufacturer, specifications
-Fuel storage (capacity)

Operation data
-Fuel consumption
-Electric-generating capacity
-Demand fluctuation

» Diesel import amount, unit price

» Whether there is an LNG import plan, import issues

» Related laws and regulations (handling of fuel and gas)
and relevant ministries and agencies

» Introduction of a fuel import trading company including
gas

26




3. Low carbonization

renewable energy/energy saving

4. INTRODUCTION OF APPLIED PROJECTS

by promoting

27

Project Background

Amount of introduced
renewable energy

Low carbonization by promoting renewable energy/energy saving

(3 LOw carbonization by promoting
renewable energy/energy saving

Strategic Action Plan
2019-2023

Target (SAP 2019-2023)

« By 2023, Share of renewable energy in the national energy mix should be creased

by 20% compared to 2018 levels

« By 2023, at least 10MW of solar PV should be installed under net metering

regulation

« By 2023, fuel usage for electricity generation should be reduced by 40 million liters
e By 2023, renewable energy storage capacity should be increased to 30MWh

Carport type PV Rooftop PV

Floating PV Storage battery

28



(3 LOW carbonization by promoting
renewable energy/energy saving

Project overview and implementation system
Low carbonization by promoting renewable energy/energy saving

Male City/Hulhumale HDC Toyama

Cooperation

agreement
A—

l Policy development support

- Technical

Local construction | gigance
) company <+ Role: Design, procurement,

Ministry of CONsignment - supervision
the GEC Subsidy
ERviChmEt Construction Delivery e
request
Roof of a large facility, Japan made panel, storage battery
Other unused land Example: SHARP

Electricity sales
——

Self-consumption

-Introducing Japan's excellent low carbon products at a low price
-Expansion of renewable energy ratio

29

(@ LOW carbonization by promotuing
g ing

renewable energy/

Information needed

Low carbonization by promoting renewable energy/energy saving

« Candidate sites for introducing solar power generation
system

- Location information, photos

- Owner

- Year of construction

« Information of facilities where consume large amount

of electricity, and the quantity of power consumption
(Ex: Shopping center, school, etc.)

» Procedures related to solar power generation project
and related ministries

« Solar power introduction plan

30



4. INTRODUCTION OF APPLIED PROJECTS

4. Low carbonization by biogas power

generation using organic waste

31

Project overview and implementation system
Low carbonization by biogas power generation using organic waste

—— Curren
Current status Target by 2023 (SAP)
-Segregated disposal of organic waste -Renewable energy ratio should be 20% increased
and sewage sludge are required to (compared to 2018) )
improve efficiency of waste power -Fuel consumption for power generation should be reduced
generation, which is scheduled to be by 40 million liters

constructed on Tirafusi Island Action guidelines for that )
-Importing US$400,000 compost -Selection of technologies that are cost-effective and
annually from overseas profitable from waste and suitable for Maldivian conditions

-Evaluation of the mechanism for producing fuel from waste

— Project image

Ministry of
Male _ GEC ~— mltshgyo
Cooperation city ggl?ezeéaetrlmin Toyama Subsidyl Environment
— P
<2 HOHUSAN
Support ofl policy development | Technical support
Household Electricity )
1Co||ection/separation sales ~<iontr|blﬂ:e to
Oow carbon
Organic waste Methane gas - -Profit increased

Biogas generator
Sewage sludge

Methane -Reduction of import costs

fermentation ———————> Compost—— |:| (Promote regional
system Fermentation Sale economic circulation)
residue

32



4. LOW carponizauon py piogas power
o q A

g organic waste

Information needed
Low carbonization by biogas power generation using
organic waste

Policy/System Quality and quantity of waste

« Documents related to waste _—
management plans, policies : ieranlgeléir\?leéstZer]cistaglsgf:?tl data
and sy_stems in Maldives and » Breakdown of organic wéste

\_Male City J (green waste and food)

Place ~ « Seasonal fluctuation and

« Information of potential site K stability of waste volume
for equipment installation ~ Waste disposal method —
Condition: Empty space near « Current disposal method

waste collection site « Collection method and scope
and sewage . of waste )

treatment plant
k / Sewage treatment method

System after commercialization . Sewage treatment method

« Candidates for selling « Quality and guantity of sewage
compost sludge

+ Optimal compost quality, - Status of sewage management
market price in Male City (whether there are

\__ households with septic tanks) /

33

Flow of the entire project/survey contents
Promotion of diesel power generation gas conversion

project

Collect information: Related laws, related
organizations, Planning report, Ex F/S etc.

Data collection: CO2 emissions, fuel

consumption, Waste data etc.
Survey on infrastructure construction and fund

procurement
Evaluation of cost effectiveness, CO2
effectiveness

Policy plan and dissemination plan for
promote projects

Seminar
or webinar

Document First:

We need: Information on transportation, energy (oil, gas, etc.) imports, electricity
consumption, power consumption buildings, waste emissions, sewage sludge
treatment facilities, fertilizer imports, etc., reports, laws, etc.

34
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Toyama'’s City-to-City Collaboration Project

Toyama City

" Toyama
Y bay

Toyama City

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives

2




Issues confronting Toyama City

(1) Dwindling population and a
super-aging society

(2) Excessive dependence on
automobiles and decline in
public transportation

(3) Loss of attractiveness of
the central city district

(4) Higher administrative
costs of city management

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives

(5) Increase in carbon dioxide
emissions

(6) Similar public facilities
due to municipal mergers

(7) Appropriate management
of social infrastructure

(8) Dissociation of life
expectancy and healthy life
expectancy

3

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives

Toyama City’s
Main Policies
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Compact City Planning

To develop a compact community by utilizing sites along public transportation
through vitalization of railway and other public transportation. The community
to have its own urban functions, such as residential, retail, business, and

cultural facilities.

< Conceptual diagram>
Toyama’s “BBQ-Stick” urban structure
Legend
Sticks: Public transportation with a certain RAlILRT/BUS
level of service Rail
Circles(Food): Walking zones connected by S:;Cemer
the sticks Communities

<Three pillars for realization>

1. Revitalization of public transportation

2. Promotion of residential living in areas
along public transport infrastructure

3. Revitalization of central urban area

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives
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Formation of an LRT Network
People-friendly and Eco-friendly LRT Network Fosters Connectivity

Iwasehama
Toyama North

Wago

Toyama Light Rail (2006)

Tovama Light gy

Hokuriku shinkanse?

Ai-no-Kaze Toyama)
Railway

City Train Loop Line
Toyam

Kureha
Daigakui

Opened Dec 2009
Toyama East

Toyama

in Line
way Main

Station
Toyama Regiona! Rail

West

IR Takayama Line —
city

tracks.

Minaimi Toyama

Toyama South
Top
staion
City Train Line

Toyama Regional

Marunouchi Y
inarimachi Railway
Fujikoshi-Kamidaki
- -!E

Services extended to go below wiopne
Shinkansen’s elevated tracks
Opened Mar 2015

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives
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City to City
Collaboration

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives
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International Promotion of Toyama’s SDGs Model —Technology/Know-how Exports-

i & ik ©

Kota Kinabalu
Banda Aceh |
\ Iskandar p

\ Tebihg Tlnggl ﬁ
L N ?emarang

Lebong*
-:ahc:a-o

Bali -

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives
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Tabanan, Bali (Indonesia)

Challenges
Decline of
Power shortage . Garbage
agriculture
Toyama's regional Toyama's know-how/
—  characteristics company'’s technology

Abundant water Micro hydropovver Pro]eCt
resources generatlon
Complete agricultural + Technologies related to Challenges
water supply network agnculture (Rice mill)

Agriculture with focus on
; -~ Waste management
rice cultivation

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives
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Semarang (Indonesia)

Challenges

Traffic Congestion/ Realization of
Revitalizing Public Transportation Low-carbon Society

Toyama’s know-how/

company'’s technology .
Project
[ Public transportation (CNG bus) ]
Challenges
[ Utilization of renewable energy ]

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives
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Klungkung, Bali (Indonesia)

Challenges

Power shortage Decline of agriculture

Toyama's regional Toyama’s know-how/

characteristics company s technology

u generatlon Ch ”
Complete agricultural + allenges
water supply network

Agriculture with focus on Irigation teChn()lOgy
rice cultivation

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives -11-
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Iskandar Malaysia

Challenges

Environmental load by
L rapid development

Population congestion/ Responding to increased
Traffic congestion energy demand

] [ Intercity traffic network ]

Toyama’s know-how/
company’s technology

Project
[ Compact city planning ]
Micro hydro generation and Challenges
other renewable energy
[ Eco and people-friendly ]

transportation

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives -12-
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Johor State (Malaysia)

Challenge

Increase interest in environmental issues and renewable energy

Toyama'’s know-how/
company'’s technology

] Project

[ Micro hydropower generation technologies

Challenge

Solar power technologies

Float-type Micro Hydropower Facility Completion Ceremony

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives -13-
13
Background of Maldives and Toyama Collaboration
9-

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives
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Significance of international cooperation

Spread of Toyama
City’s knowledge

International
Contribution

Support
Local
Companies

International Cooperation Projects

Resolve
issues of

overseas
cities

Leading role as
SDGs FutureCity

-Expanding
business overseas

-Job creation

-Promotion of
Toyama City

-Civic Pride

Reduction of
CO2 emissions

Sharing
knowledge with
other cities

Increasing tax

revenue

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives

Improving
awareness of
settlement

Realizing

Zero-carbon
society

-17-

15

FY2020 CtoC Collab for Zero Carbon Society Project in Male, Maldives

Thank you!

-16-
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Maldives Transport Master Plan Study
Summary

Overview

* Received materials of “Maldives Transport Master Plan Study” and “Traffic
Characteristics Analysis of the China-Maldives Friendship Bridge”.

* The bridge connecting Male and Hulhumale was incomplete when the document
was published.

* How the traffic characteristics have changed due to the completion of the bridge
is an important factor.

* Although the introduction of multiple public transport tools is being considered in
the “Maldives Transport Master Plan Study”, the details remains ambiguous.




Transportation proposed in the "Maldives Transport
Master Plan Study”; “People Mover System; PMS”

¢ Monorail and light rail have been considered as PMS so far.

e “Hulhumalé Phase 1 and Phase 2 Master Plan & Urban Design Review 2015”
¢ Operation of PMS on a one-way "circular" route has been proposed

¢ However, there was no reason described for proposing the route and the reason for choosing the "circular" route,
and it is difficult to determine a route map that meets people's demands.

 In addition, there is no description about economic evaluation / financial evaluation regarding PMS.

* It is not considered to pass LRT on the bridge that connects to Male because there is no
enough space.

Plan until 2050 @

The Maldivian government formulates a comprehensive development plan for the Greater Malé region,
centered on the capital Malé

“9 + 6” Greater Malé program

¢ Maldives plans to build a bridge connecting the four
islands, centered on the capital Male (West: Villingili
and Gulhifalhu, East: Hulhulé, Hulhumalé) (supported
by China)

¢ In addition to the bridge built by China, the
construction of a bridge between Thilafushi and
Gulhifalhu is also planned.

¢ In the future, Gulhifalhu will play a role as a hub for
freight transportation to other islands

¢ The development of Hulhumale aims to build an
attractive community that encourages migration from
Male in the future.

It is necessary to consider the ideal public transportation with the prediction of the movement of people to other islands.




Plan until 2050 @

“7 +1” island center program

Hulhumalé I

* Malé * Plan to become a residential area
¢ Keep the population within 120,000 * Population expected to be 60,000
* Relocate Cargo port to west, move some residents o Hulhumalé Il
to east . .
. * Construction started in 2014. Plan to become a
* Vilingilli residential area
¢ Plan to become a cargo warehouse area * Population expected to be 100,000
* Population expected to be 15,000 ¢ Gulhifalhu
* Hulhulé * Plan to become a port, warehouse, light industry
¢ Plan to become a business or airport area area
(transportation hub) e Funadhoo
* Expectations for job creation * Plan to become a tourism industry /

entertainment facility area

Examination of public transportation in

City-to-City Collaboration Project

e Toyama City has improved the tram infrastructure and led to the development of a light rail.
* The improvement of public transportation by light rail was a key of compact city concept.

* The process of selecting the best means along with transportation policy is important

[Proposal of examination procedure]

1. Selection of the most suitable means of transportation for
Hulhumale

2. Current status survey and analysis of introduction effect
3. Formulation of a master plan for introduction

4. Detailed investigation and design

5. Equipment introduction (utilization of JCM system)

1-2: Pre-survey conducted within city-to-city collaboration project scheme
3-4: Obtain other survey budget

5: Consider budget other than JCM (government budget, international
organizations)




Public transportation options @O

format subway monorail LRT (elevated) LRT (ground) Bus (guideway)
| new transportation system that
realizes semi—automatic driving that
. . ; . . ; " - d t require steeri tion by
Pedicated track by tunnel or viaduct  [Orbital transportation that guided by a [Light rail transit which runs on a Light rail transit which runs in orbit on |- oo "ot eauire steering operation by
Feature high-speed railway that le rail edicated track on the viaduct he ground (road or open space) fracing this on a dedicated track
assive high-speed railway that runs [single rail g pen sp lequipped with  guide rail with a guide
heel. It can also be used as an
lordinary bus on general roads
Example Haneda Yurikamome Toyama Nagoya
Because it runs on a dedicated elevated|
. y rack, there is no traffic congestion and [The ratio of dedicated tracks is high,  [it will not be caught in traffic by
. It is easy to elevate and only little space| . p
ass and high-speed transportation is < ! laccidents. The construction cost of the pnd the operation is not easily affected [separating it from other road.
Advantages ' required. Little noise and vibration, and . "y
possible N rack structure can be saved by by traffic. Larger transportation capacityBarrier-free can be achieved by
Ino gas emission. ) ;
educing the size and weight of the han trams by forming several cargos [eliminating steps.
ehicle,
i High construction cost and long time Iezz‘cc':sa:f "‘c‘;: :’:Zi’;iri;’:ﬁ""e [Transportation volume is small and More expensive than trams I will not reduce carbon emission unles:
equired for construction work ra“wzy: Y comp ™' lspeed is slow for the construction cost P lswitch it to electric or hydrogen buses.
Maximum
transport
capacity 64,000 21,000 16,000 11,000 4,000
(person / hour /|
one way)
Profitability
°°”5:(::L°"°" P5-30 billion yen / km 6.5-14.5 billion yen / km 6.5 to 16.5 billion yen / km IApproximately 3.5 billion yen / km IApproximately 5 billion yen / km
Vehicle cost fncluded Included ncluded IApproximately 300 million yen / both  |Approximately 80 million yen / both
Operation cost [Approximately 610-840 million yen /  |Approximately 300530 million yen /
|1Okm [10km
Public t tati ti @
format Bus (ground-only lane) Bus Rapid Transit(BRT) Share bike SKYWAY
|A system that can flexibly respond to
. road conditions b: b nvir ally friendly, safe, active  [The system of SkyWay, a Belarusian
IA transportation system that secures a. Y N N v N Y Y .y L
. ) improvements such as driving routes, |and efficient sustainable transportation start-up company. High-speed driving
Feature dedicated driving lane and performs . .
high-speed transportation ehicles, stops, and fare collection IActively used overseas as a 150km / h) is possible with a
NP P based on fixed-route buses, and drivingcomplement to public transportation mechanism similar to a cable car.
in general lanes.
Example Jakarta Tokyo BRT Dubai
It does not get caught in traffic by By introducing IC card systems and
Advantages lseparating it from other road. Barrier— foad improvements, it achieves It is environmentally friendly and the  [Construction cost is low. about 1/10 off
free can be achieved by eliminating transportation capacity, functions and jintroduction cost is low. imonorail
lsteps. flexibility, same as trams.
. . . p It is just a complement. The . .
ide road space is required because it |, 8 Just a comp ) Transportation capacity is small. The
- N g | [Since it runs on general roads, it may |maintenance of bicycle parking lots and L
Di requires a lane on the ) . . capacity is 7 to 168 people (when
lcause traffic congestion. tthe separation from pedestrians can be
lgeneral road. . lconnected).
jan issue.
Maximum
[transport capacity|
(person / hour / 3,120
one way) \
N |
Profitability
Construction cost| 60~700 million yen / km
Selected based on compatibility
Vehicle cost
with Maldives and decarbonization
Operation cost




General public transport master plan development process

«  Survey of local government transportation planning / management system and
P | . methods

relimina ry Su rVey 3-6 months < Survey of acquisition status of city planning / data related to transportation
+ Interviews with local experts, related departments, and influential actors

« Identification of traffic issues and planning and design of survey methods

TrafﬂC demand faCt— « Conducting a person trip survey
Connect to other findi ng 10-12 months *©  Survey of amount of tourist for hotels, etc.
project (JICA, etc.) (PT su rvey) « Acquisition of related data such as traffic accidents, floods, road structures.
«  Current situation analysis and traffic issue analysis

« Detailed analysis of current urban issues
FUtUre delﬂand « Understanding the current traffic OD

6-9 months
forecast

« Forecasting and estimating future socio-economic conditions
«  Future traffic demand estimation and impact analysis

« Planning of types, routes, scales, and contents of public transportation networks
10-12 months «  Financing method and maintenance process planning

Public transport
planning

«  Planning of public transportation operation and maintenance system
« Roadmap and future support plan

Proposals for the formulation process, including the characteristics of the Maldives

@ Survey by acquiring and maintaining a location information database using ICT technology

e Due to the limited area, it is possible to secure continuous and effective data by improving the infrastructure for acquiring
beacons and mobile phone location information rather than by visiting homes and conducting traffic surveys by mail.

« |tisimportant to investigate the possibility of introducing various ICT technologies at the preliminary investigation stage,
such as the investigation of the local mobile phone network and the possibility of installing advanced ICT equipment, and
to create a mechanism to incorporate it at the main investigation stage.

@® Conducting a social experiment at the current status survey / future demand forecasting stage

« In the Maldives, where public transportation as a route network has not been developed so far, there is uncertainty in
forecasting and setting important parameter data that will affect future demand, such as the conversion rate to public
transportation.

« Since the area is small, it is effective to plan and implement social experiments such as BRT social experiments assuming

the future public transportation network, and incorporate a mechanism to improve the accuracy of public transportation
into the planning.

©® Comprehensive planning support considering various urban issues such as climate variability and
overtourism
* In the Maldives, there are many complex urban issues such as pollution and resource consumption due to overtourism,

economic inequality, and future climate change, as well as traffic congestion, and infrastructure such as road effluent may
have a big impact on realization of transportation planning.

e A comprehensive urban development plan perspective is important in view of future smart island plans
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Utilization of international science and technology cooperation program

» Maldives has various environmental and social international issues, and these investigations and their solutions are
extremely important for future international cooperation and infrastructure technology exports.

» Effective by combining technical cooperation programs related to transportation such as JICA and international science
and technology cooperation programs to propose future smart island concepts (for example, SATREPS)

International Science and Technology Cooperation Research Program

Individual project

Traffic congestion / traffic accident (our company + University of

Tokyo) .
« Al analysis of future traffic issues by establishing a location information database Traglsaﬁ:?qritnagon

« Construction of future analysis system for traffic impacts caused by traffic

accidents and floods
To promote the

Ovlertourisdm (ll\lagO)f/a Uni\::ercslli’[yz| et about s siant island
* Integrated analysis of water, food and energy nexus brought about by overtourism n
concept
o Current status / future estimation of footprint by overtourism and examination of p Climate change
Accumulation of adaptation plan

countermeasures a -
basic practical
research

Climate change (our company + Nagoya University)

e Estimated analysis of national land impact due to sea level rise

« Assessment of future climate change impacts caused by heavy rain and
temperature rise and examination of drastic adaptation measures from the
perspective of urban and transportation systems

Energy plan, etc.

11

(Reference) Examples of initiatives in Bangkok, Thailand

» In Bangkok, Thailand, JICA implements measures for intersection traffic congestion and traffic accidents, revision of public
transport master plan, and formulation of climate change adaptation plan as technical projects.

« On the other hand, PJT (SATREPS), an international technical cooperation research, develops DB construction, small
mobility, Maa$S, and Al congestion prediction system, and proposes to future support strategies such as JICA as necessary.

» Promoted by the University of Tokyo, Osaka University, Toyama University, Meijo University, and Nippon engineering
consultants on behalf of Chubu University

12



Proposals for future surveys

e Conducted a survey that contributes to the next detailed plan based on the "Maldives
Transport Master Plan Study"

* In the city-to-city collaboration project, as a preliminary survey, "decarbonization" was
selected as a keyword to grasp the current traffic dynamics and select public
transportation that contributes to improving its convenience.

* Continue to investigate decarbonization effect and economic efficiency

* Since it is related to and linked with infrastructure other than transportation, it will be
linked to detailed surveys by utilizing the International Science and Technology
Cooperation Program (SATREPS, JICA project ) under the concept of "smart island".

« Survey of local government transportation planning / management
system and methods
In Carrying out the above, we would « Survey of acquisition status of city planning / data related to
» like to proceed with the investigation transportation
such as the hearing on the right. + Interviews with local experts, related departments, and influential
actors
« |dentification of traffic issues and planning and design of survey
methods

13

Reference material
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- Total number of cars: 556,497 (2012)

- More than 80% of them are motorcycles

Current status of public transportation in
Maldives

¢ Bikes are the main means of transportation on land

v’ The motorcycle population has increased at a pace of more than 10% per year since 2000

v' On the other hand, the number of automobiles is small at 3,700 (2012) and is increasing slowly.

* Two buses patrol in Hulhumale

- Two buses circulate in various areas starting from the ferry terminal (Fithuroanu Magu)

- In addition, two buses operate between Hulhumale and the airport on Hulhumale Island.

¢ All transfers between Male and Hulhumale (before the construction of the bridge) are by ferry

- About 20,000 people and about 1,500 motorcycles use the ferry per day

¢ Hulhumale is a residential area and often commute to Male.

¢ There is a lot of traffic from Hulhumale to Male in the morning, and there is a lot of traffic from Male to Male in the

evening.

¢ The bridge connecting Hulhule Island and Hulhule Island will have four lanes (constructed by China)

15

Male traffic challenges and good points

Task

The turning radius of the intersection is short,
and the road is narrow and crowded.

Very large number of bikes
Public bus service is very limited

Insufficient parking in facilities such as
skyscrapers, schools and mosques

Road width is narrow due to street parking,
loading and unloading

The sidewalk is narrow or not. Inconvenient
and dangerous walking due to lack of
consideration for people with disabilities

There are few intersections with traffic lights to
regulate traffic

Roads are easily flooded and flooded

Large vehicles are passing through narrow

good point

The driver does not honk and gives way to
pedestrians at controlled intersections

The driver parks to minimize inconvenience
to others

Driving speed is slow

We are marking the road as a parking lot for
motorcycles

There is an off-street parking space in some
areas

Indiscriminate parking is prohibited

16




at one place or the round-trip portion is
collected separately)

Draft rules for using the bridge
[No | omion | oecrpuonopsaeabeneits | opecaddagvanages |

Free tolls Bridges can contribute to improved accessibility 1.  Hulhumale has the same problems as Male (traffic jam, lack
(Bicycles cannot be used) Z. Residents of Male may migrate to Hulhumale of parking, safety problems)
1 3. Buses can move freely between islands, and many people
use buses instead of cars
Color-code the license plates into three 1.  Exemption for buses, freight cars and taxis 1. It's hard to get support to regulate
types ((1) for male, (2) for Hulhumaleand 2.  Itis possible to keep the traffic situation of Hulhumale at a 2. If you do not get a license plate that can go back and forth
2 Hulhule, and (3) vehicles that can go back manageable level between both, you will not be able to use the bridge even in
and forth between both). 3. Male traffic conditions will not get worse an emergency
4.  More people are forced to use buses or taxis to move
between islands
For private cars (cars / motorcycles), 1.  Private cars can move between islands on specific days by 1. It's hard to get support to regulate
movement between the three islands is license plate number 2. The bridge is not fully utilized
3 restricted depending on whether the 2. Male traffic conditions only get slightly worse 3.  Depending on the day, the bridge may not be available even
number at the end of the license plate is 3. Increased bus usage in an emergency
even / odd. 4.  Owning two cars alone to have two types of license plates,
the total number of vehicles may increase
1.  Only private cars with high bridge 1. Itis possible to keep the traffic situation of Hulhumale at a 1. It's hard to get support to regulate
usage are allowed manageable level 2. The bridge is fully utilized
4 2 Only allowed to use the bridge for 2. Male traffic conditions only get slightly worse 3.  If you are not carpooling, you cannot use the bridge even in
carpooling (4 people for cars, 2 3. Increasing number of bus and taxi users when traveling an emergency
people for motorcycles) between islands
1. Collect tolls 1. Anyone can use it if you pay the toll 1.  Setting limits is hard to get support, but it's easy to explain
2.  Collect tolls for round trips 2. Revenue from tolls can be used for bridge operation and that tolls are used for maintenance and other transportation
5 (Either the round-trip portion is collected maintenance costs projects.
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Economy

¢ The Maldives economy is sensitive to world affairs, and the tourism and
transportation sector has suffered from economic fluctuations.

* It has maintained positive economic growth in recent years and will continue
in the future.

* Experienced rapid economic and social development in the last 30 years,
especially in the last 15 years

¢ Maldives' GDP in 2015 was 26,663,800,000 MVR (about 180 billion yen),
double that of 2003, and the growth rate is the highest in South Asia.
population

¢ Since 1985, the Maldives' total population has initially increased at a high
rate and then gradually declined.

¢ Hulhumale is expected to grow at a higher rate than the Maldives as a
whole

* Maldives population has been on the rise for the past 30 years. In 2014, the
number reached 344,023, which is 1.9 times that of 1985.

Maldives status quo and development trends

Car ownership

¢ Motorcycles are the main means of transportation due to the
very short travel distance due to the small size of the island
without bridges and the low income.

¢ In recent years, both motorcycles and automobiles have surge

¢ This trend is expected to continue due to improvements in the|
transportation network between Hulhumale and Male,
construction of bridges and economic development, but the
growth rate is expected to decline due to limited roads and
movements on the island. Ru

ferry

e Currently, the main means of transportation between islands i
by ferry.

¢ In the future, the number of ferry users is expected to

decrease due to the use of buses and cars.
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Characteristics of traffic conditions

Age group moving between islands Moving between islands

* :; is mainlylym;ng people under the age of 35 who move » Average frequency of movement between Hulhumale and
etween islands Male: 2.74 times / week (questionnaire results)

¢ Most of them are civil servants, private sector owners, service

project , traveling for commuting, business, visiting friends / * Average frequency of movement between Male and

relatives, entertainment Hulhule: 1.88 times / week (questionnaire results)

* Generally, they have high income and actively participate in * The demand for movement between Hulhumale and
various events, so they are considered to be moving Male is high, and the completion of the bridge will not
frequently. only improve traffic conditions but also promote

movement between islands.

Main means of transportation Residence status

* The main movements on the island are walking and  Currently, Male is the most populous city in the Maldives,
motorcycles (there are a certain number of buses and taxis) and about 73% of the survey respondents live in Male
¢ The main means of transportation between islands is by ferry where they work.

¢ The number of ferry passengers will definitely decrease after
the bridge is completed

* However, motorcycles are still expected to account for a large
proportion (due to limited short-distance transportation and
parking space roads).

19
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Residents' thoughts and trends regarding

ransportation

Buying a car / motorcycle

* Approximately 60% of survey respondents said they would like to buy a car after the bridge was
completed

- The completion of the bridge encourages the purchase of cars and has a greater impact on motorcycles
than cars.

- Asincome increases, so does the ownership rate of automobiles.
Emigration to Hulhumale

* Approximately 45% of survey respondents said they would like to move to Hulhumale
- With the completion of the bridge and the development of Hulhumale, people migrate to Hulhumale

transportation
* In general, people prefer motorcycles and high-income people prefer to travel by car or bus.

* As income increases, the proportion of travel by bus gradually decreases, and the proportion of
travel by motorcycle or car gradually increases.
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Car ownership

* The proportion of motorcycles is overwhelmingly large
- 2006 10% of cars (2,372), 90% of motorcycles (22,113)
- 2014 Cars 7% (4,493), Motorcycles 93% (56,503)
* 4,493 car owners as of 2014 (up 89.4% from 2006)
¢ The annual rate of increase in the number of car owners has been declining before 2010 and increasing since 2010.

Car to motorcycle Changes in the number of car owners

21

Questionnaire survey age group of
respondents

* Conducted a survey in December 2016 to understand traffic conditions

e Male has a high proportion of young people

- Of the respondents to the questionnaire,
72.6% were under 35 years old, and about
10% were over 45 years old. This matches
the age structure of Male.

¢  Young people are responsible for social activities
and traffic demand is high

22



Questionnaire survey Purpose of moving between
islands

e Approximately 60% of commuting
and visits by friends / relatives

e Construction of the bridge will make
it easier to use the airport

e Asaresult, business trips between
islands, visits to friends / relatives,
and other activities become more
active.

23

Questionnaire survey Frequency of movement
between islands

*  Frequency of movement between islands: 2.74
times / week

¢ Moving between Male and Hulhumale
- About 57% less than twice a week
- 16.75% more than 7 times a week

e With the completion of the bridge and the
development of Hulhulé Young City, more
inhabitants may live and work on various islands,
and traffic between islands is expected to increase.
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Traffic Forecast_Mare and Hulhumale Population
Forecast

Maldives population Predicted Male Hulhumale popul ation
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Traffic Forecast_Future Inter-Island
Movement Occurrence

In Male, Hulhumale, Hulhule
Forecast of increase rate of generated traffic Forecast of traffic volume and concentrated traffic

volume and concentrated traffic volume volume in Male, Hulhumale, and Hulhule (number
of times / day)
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Forecasting traffic demand_Comparison of traffic
volume by means of transportation

Forecast of the number of vehicles Forecast of the number of vehicles

crossing the bridge (units/ day) crossing the bridge (units/ day)
Forecast of the number of cars crossing the bridge Forecast of the number of cars crossing the bridge
(nassenaer car equivalent: ncu / dav) (nassenaer car equivalent: ncu / dav)
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FY2020 City-to-City Collaboration project
for developing a Sustainable Eco-friendly Smart City
between Toyama City and Male’ City

Workshop presentation

<> HORUSAN

Main activities

necessary for the study and analyzed it.

Due to the spread of the new coronavirus infection, all discussions were held online. We remotely requested the data

Confirmed the policy regarding the survey contents and held
discussions on necessary information and details to be studied
with HDC.

Actions Outcome

Discussed how to proceed and share the survey under the COVID-19 pandemic.

Discussion on survey contents, policy and role-sharing with
Toyama side and Maldivian side.

Discussed survey contents with Toyama city, MOEM, Male city and HDC. Toyama
city gave advice to Male city about policy proposal and JCM scheme

Introduction of the project and request for cooperation to
bassy of Japan in

Maldi

Requested cooperation and support to Embassy of Japan in Maldives for
contacting related organizations.

Introduction of the project and request for cooperation to
Embassy of Maldives in Japan

Requested cooperation to Embassy of Maldives in Japan. The embassy promised
to give information and support to introduce related organization.

Introduction of the project and request for cooperation to JICA
Maldives

Obtained advice about survey contents and policy from JICA Maldives.

Discussions with project members regarding Waste to Energy plant.

Discussion with some company about future collaboration to participate in Waste
to Energy project in Thilafushi Island.

Shared results of public transportation and requested additional
data, had discussion on survey policy with HDC

Shared results of public transportation and proposed survey policy with HDC

Confirmed the progress of survey with HDC

Reported survey results and proposed survey policy with HDC

Others

Conducted some interviews to companies and organizations for further
information

: Toyama Green Food Recycle, JEF engineering ADB, AMITA, Soundpower
corporation, Nippon Usen, TGES




Project outline

In this project, the following items will be examined for the Maldives island of Hulhumale and the Male metropolitan area for the

purpose of reducing greenhouse gases in the future and forming JCM equipment subsidy projects that will contribute to it.

1.~ Automobile-derived CO2 emission reduction project through public transportation development

2. Co-firing of CNG and diesel (DF: Dual Fuel, hereinafter referred to as "DF") Low-carbon business centered on fuel conversion of
diesel power generation by utilizing technology

3. Renewable energy dissemination project centered on solar power generation, consideration of introduction of other renewable
energy technologies, energy saving technology potential survey

4.  Examination of the possibility of introducing methane fermentation power generation using biomass waste

Activity Action Item

Reduction of CO2 emissions by public v Procedures for formulating a public transport
a transportation master plan, examination of infrastructure
< (Sato Kogyo, Kawada Kogyo and Nippon development financing plan
=2 enginceringiconsnitants) v Examination of gas supply infrastructure and
Tg;' l()}:zs:h;;:n/]er generation gasification calcul.a.tiorf o ST -
g Introduction of solar power generation / Lo of ° Dowene
r promotion of energy saving potential sites and calculation of effects,
s (Nihonkucho Hokuriku) identification of sites for introducing energy-saving
o Biomass waste methane fermentation technology and examination of issues
g (HOKUSAN) v/ Examination of biogas waste potential
g a a

Examination of technology and service development of companies in Toyama city

Introduction of Toyama City's knowledge and
Policy proposal by Toyama City efforts in introducing low-carbon public
Support for JCM business composition transportation
Workshop coordination Advice for promoting efforts toward the realization

of JCM business, etc.

A A

Coordination and activity support by Toyama City
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Public transportation study

v' Solving the problem of traffic congestion

v' Ensuring safe and convenient means of
transportation

v' Contributes to reducing CO2 emissions from
transportation such as automobiles and
motorcycles

v" Considering the best means of transportation in
Hulhumale, where population growth is expected
due to migration

Technologies

- Excellent transportation infrastructure design technology
- Design and construction technology for LRT, tracks,
bridges, etc.
( Technology providers: Sato Kogyo, Kawada Kogyo, Nippon
engineering Consultants )

N\

- Rather than considering the formation of JCM
equipment subsidies in a single step, we provide
support from the transportation policy
formulation stage such as master plan
formulation.

- Consider proposals that include cutting-edge
operational technologies such as traffic control
using loT

- Investigate and consider master plan formulation
and financing for infrastructure development

Related SDGs - policy

O Goal7 Ensure access to affordable, reliable, sustainable and
modern energy for all
Goalll Make cities and human settlements inclusive, safe,
resilient and sustainable
Goall3 Take urgent action to combat climate change and its
impacts

O SAP (Maldives Strategic Action Plan)
- Suppression of car use
- Maintenance of public transportation r

Public transportation study

Survey implementation method: Examining potential based on materials received from the site

Traffic conditions in Male city

According to information from the Hulhumale Development

Corporation, 7% (4,493) of vehicles and 93% (56,503) of
motorcycles in the Male metropolitan area tend to increase
year by year.

Hulhumalé 1
Construction started in 2014. Plan to become a
residential area

Population expected to be 100,000

Thilafushi :I“““:"‘:“ L i
R lan to become a residential area
¥ Waste treatment and industrial R e 5 P GO T
zone
Malé
Keep the population within 120,000
Relocate Cargo port to west, move some
residents to east
Hulhulé
Plan to become a business or airport
Vilingilli area (transportation hub)
Plan to become a cargo warehouse area Expectations for job creation

Population expected to be 15,000

Currently, Hulhule Island, Hulhule Island (airport), and Male Island are
connected by a bridge. In the future, there are plans to connect all the
islands in the Male metropolitan area with bridges. Since the
development plan for each island has been formulated and the
workplace and residence will be separated, it is necessary to consider
the ideal way of public transportation including inter-island movement.




Public transportation study

Recommendation:
Develop a public transport master plan to select the best
mode of transportation

“Maldives Transport Master Plan Studv”

+  Survey of local government transportation planning / management system and

Preliminary survey methods
> ary survey 3-6 months « Survey of acquisition status of city planning / data related to transportation

« Intenviows with local experts, related departments, and nfuental actors

+ Identification of traffic issues and planning and design of survey methods.

+ Conducting a person trip survey

10-12 months  *  Survey of amount of tourist for hotels, etc.
« Acquisition of related data such as traffic accidents, floods, road structures.
+ Current situation analysis and traffic issue analysis

« Detailed analysis of current urban issues
* Understanding the current traffic OD

6-9 months +  Forecasting and estimating future socio-economic conditions
~ Future rafc demand estimation and impact anaysis
- Planning of types, routs, scales, and contents of public tansportation ntworks
ublic tra o . inancing method and maintenant roce: lannin;
10-12 months+ Fiancing method and maintenance process planing
plannin + Planning o public transportation operation and maintenance systom

Roadmap and future support plan

Public transportation study

Implementation strategy -

City-to-city Formulation of : Consideration of introduction of low carbon / JCM equipment assistance
“’n”;:’;';tt'" strategy and plan 4 decarbonization technology (vehicles, etc.)

Develop MP formulation or technology Or JF-JICM
Master plan 3 introduction research

ADB TA or JICA Incorporating traffic control utilizing loT, excellent

Project SATREPS low-carbon technology, etc:, tailoring projects Loan project formation
Implementation : that allow Toyama companies centered on Sato
! Kogyo to enter

Project conducting by Toyama Univ and Estimated CO2 emission reduction effect:

Reference example : € Hing o)
Nippon engineering consultants

Smart Transportation Introduction

Research | Population about 45,000

Assuming 45% of 20,000 people move by car

The travel distance is set to 10 km around Hulhumale Island.
-CO2 emissions per transport volume of private cars is 173g-CO2 / person km
=34.58 tCO2 / day (12,622 tCO2 / year) * * - Reference emissions

-C0O2 emissions per rail transport is 19g-CO2 / personkm
=3.72tC02 / day (1,361 tCO2 /year) * * * * Project emissions

From the above, the amount of emission reduction is 11,261 tCO2 / year.




Recommendation for public transportation study

® Toyama City has improved the tram infrastructure and led to the development of a light rail.

® The improvement of public transportation by light rail was a key of compact city concept.

® The process of selecting the best means along with transportation policy is important

[Proposal of examination procedure]

1. Selection of the most suitable means of transportation for
Hulhumale

2. Current status survey and analysis of introduction effect
3. Formulation of a master plan for introduction

4. Detailed investigation and design

5. Equipment introduction (utilization of JCM system)

1-2: Pre-survey conducted within city-to-city collaboration project
scheme

3-4: Obtain other survey budget

5: Consider budget other than JCM (government budget,
international organizations)

DF system for power plant

* Base load power source in Maldives is
diesel power generation

e While there are plans to import and utilize
LNG, it takes time and budget to replace
existing power plants.

e Aim to reduce carbon as much as possible
by converting gas from the current diesel
power plant

Technologies

O Gas co-firing technology for diesel engines
O Gas using monitoring system
( Technology provider : HOKUSAN, JFE engineering)

- Large-scale emission reduction is possible

- Gas co-firing technology is low cost for install,
and the construction period is short

- Formulate a plan in harmony with the LNG
import plan and extension plan

- Discussed and examined with state-owned
electric power STELCO

- Looking at horizontal expansion to remote island
areas

Related SDGs * policy

O Goal7 Ensure access to affordable, reliable, sustainable and
modern energy for all

O Goalll Make cities and human settlements inclusive, safe,
resilient and sustainable

O Goall3 Take urgent action to combat climate change and its
impacts

O SAP (National Strategic Action Plan)
Diesel fuel consumption for power generation
40 million L reduction by 2023
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DF system for power plant

A plan for LNG utilization has been formulated, and there is a 200 MW scale LNG thermal power construction plan on Thilafushi.
Examination policy: Considering expansion to existing diesel power generation in line with Maldives' LNG utilization plan

There is an LNG hub construction plan in Sri Lanka, supported by ADB. In this F / S (ongoing), the policy is to consider the
supply to the Maldives. On the other hand, if the demand for diesel for power generation decreases in the Maldives, there
is a risk that the diesel import unit price will rise. It is necessary to consider including supply to remote islands. In addition,
the use of LNG is questioned by the Maldivian parliament because it is a fossil fuel. Careful consideration is required for
decarbonization.

DF system for power plant

Current situation:
Male Hulhumale responds to peaks and emergencies at small power plants in

Male Island Generator List

addition to medium-sized power plants
Fuel import cost is about 100 million USD from annual diesel usage

Outlook:

v Each island is connected by a bridge and a
grid is maintained.

v The new LNG thermal power plant on
Thilafushi Island is expected to become the
base load, while the existing diesel power

. . N Huluhmale Island Power Generation
plant is also expected to continue operation. Male Island Power Generation Facility Information Facility Information

Hulhumale Island Generator List

—

LNG? Diesel —
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DF system for power plant

CO2 emission reduction and cost effectiveness:
Basic data
Amount of heat per unit Calorie
Fuel (Physical characteristic value Fuel usage
[MJ/year] [GJlyear] [GJlyear]
Diesel [L] 38.2 0.0382( 100,904,250 212,650
LNG [t] 54.5 0.0545 70,726 4,040,341
GAS Diesel
Reference emissions
Capacity Diesel usage Diesel usage Annual heat | Emission CO2 Diesel mode
(MW) (L/day) (L/year) consumption | (t:CO./year) 0il fuel 100%
(GJlyear) Gas mode
Male 81.35 230,332 84,071,180 3,211,519 60,055 Gas fuel 95%
Hulhumale 66.24 52,355 19,109,575 1,041,472 19,476 Oil fuel 5%
[Total 147.59 282,687 103,180,755 4,252,991 79,531
Inhalation ~ Compression ~ Combustion
Project emissions k /
Gas conversion heat Diesel heat consumption JFE Engineering DF technology
component (GJ/year) (Gllyear) *5% of total heat
*95% of total heat Legal service life 15 years (internal-combustion power or
Male 3,050,943 160,576 gas turbine power generation equipment)
Total emission reduction during the project period is
Hulhumale 989,398 52,074 315,150t-CO2
Total 4,040,341 212,650 If the plant cost is 1.4 billion yen (50% subsidy amount is
Emission CO. 54,545 t-CO,/year 3,977 t-CO,/year 700 million yen), the cost effectiveness is 2,208 yen / t-
|_ Total 58,521 t-CO,/year Ii o

'| Emission reduction CO2 : 21,010t-CO,/year |
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Renewable energy

¢ Examination of solar installation possibility utilizing
unused building roof in Maldives

v While there are many achievements in JCM business of
solar power generation, there are few cases of
expansion to government agencies and public facilities.

v In Maldives, for promoting the introduction of solar
power to government agencies, and efforts in
collaboration with JCM are effective.

v" Aim to realize as a result of the city-to-city
collaboration project

¢ | would like to cooperate at the place where the
Maldives Ministry of the Environment is considering
priority introduction

¢ Considering mainly expansion to public facilities

Technologies Related SDGs * policy

O EPCtechnology that enables procurement of equipment and O Goal7 Ensure access to affordable, reliable, sustainable and
layout studies that maximize the effect at various sites modern energy for all
(Technology provider : Nihon-kucho hokuriku) O Goalll Make cities and human settlements inclusive, safe,

resilient and sustainable
Goall3 Take urgent action to combat climate change and its
impacts

O SAP (National Strategic Action Plan)
Reduction of diesel fuel consumption for power generation
r Promotion of renewable energy

14



Renewable energy

Planning policy:

Policy to require the introduction of renewable energy to utility providers in SAP (National Strategic Action Plan)
Study plan:

Identify facilities with a public character and calculate the introduction potential

15

Renewable energy

Select possible introduction points in Male and Hulhumale and estimate the introduction effect.

There is a possibility of cooperation with the introduction consideration point owned by the Maldives Ministry of the Environment.

There is a FIT system. Keep in mind the dissemination through incentives such as achieving legal and institutional introduction targets.

There is a limit to the scale of installation due to the vulnerability of the grid. We will consider various plans for the use of renewable energy such as
hydrogen production.

: — - o = =]
— e
v { : ”;Eﬁ]m”‘
il m!mi’ll""i ]
- |FFREFRRE =

16



Renewable energy

Power
i i Initial cost €02 emission reduction :
Site Area Site image Capacity generation —
Project term] JCM case
panel
panel
panel
panel
Male Fire
Department -
a - stet capacity ge:z\:;et‘\ron Initial cost €0z emission Initial cost
ite image redurtion
Project term] JCM case
Prison -
Huluhmale
Ferry port
terminal panel
panel

10,812

1,145

1,666,946 1,327,798 15,989

Capacity Power generation Investment cost Emission reduction
Total [kw] [kWh] [uSD] [t-CO2/PJ time]

v’ By using the JCM system, it can be introduced at a price 40% cheaper than usual.

Investment cost with JCM
[USD]

796,679

v Due to the restrictions of the JCM system (a certain scale is required) and cost effectiveness, it is desirable to implement multiple points at once.
v’ Actual cost / effect requires on-site confirmation, detailed design, and quotation
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Methane fermentation power generation using biomass waste

¢ Considering the introduction of technology to
produce and compost methane gas from sewage
sludge and organic waste on Hulhumale Island

¢ Methane fermentation technology tends to be
an issue for the treatment of post-fermentation
residues, but there is a high potential for
utilization due to the demand for compost on
Hulhumale Island.

e If it can be replaced with compost that is
currently dependent on imports, high economic
efficiency can be expected.

Technologies Related SDGs * policy

e Gas storage, utilization, power generation technology O Goal7 Ensure access to affordable, reliable, sustainable and
»  Appropriate waste recycling technology modern energy for all
«  Highly efficient fermentation and composting O Goalll Make cities and human settlements inclusive, safe,

resilient and sustainable

technology . O Goall3 Take urgent action to combat climate change and its
(Technology provider: Hokusan Co., Ltd., impacts

Toyama Green Food Recycle, Hitachi Zosen)

[ SAP (National Strategic Action Plan)
Reduction of diesel fuel consumption for power generation
Promotion of renewable energy, recycle promotion
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Methane fermentation power generation using biomass waste

Targets Hulhumale biodegradable waste (green waste), food waste, and sewage sludge

v Green waste =1,825 ton / year= 5ton /day
v Food waste =405 ton / year =1.1ton / day
v Sewage sludge =1,643 m3 /year= 4.5 ton / day

v Total 3,873 ton / year=10.6 ton / day
Currently, these wastes are open dumped on Thilafushi Island.

The waste power generation facility scheduled to be constructed in the ADB JF-JCM project is not suitable for

- ) A Sludge treatment facility in Hulhmale
incineration due to the amount of water.

In Toyama City, there is “Toyama
Green Food Recycle Co., Ltd.”,
which produces about 60 tons of
food waste and pruned branches
per day by methane fermentation
and compost. Interviewed them
about the use of biomass in this
project.

[challenges]
-Green waste (pruned branches,
etc.) is not suitable for methane
fermentation

1,825t/year

405t/year

-Itis better to mix food waste and
methane-fermented residue with
sewage sludge with crushed green
waste to compost.

-Due to the water content, solid
compost weighs about 50% of the
input amount.

20




= |nvestigate cases equivalent to the amount of organic waste (about 10 tons / day) of Hulhumale.
" The equipment of Hokkaido Rakuno Gakuen University is applicable.
E Bloreactor
Materials Cow dung, rice straw
Input amount 10 ton/day. 3,650 ton/year » Hulhumale imports 40
. . million yen of fertilizer and
Biogas generation 97,628Nm3/year compost annually to improve
Power generation 400kWh/day (17kw) green spaces and roadside
Equipment appearance
Installation cost 1.25 million USD trees.
Expanded to Maldives scale » Plans to replace this cost
(Methane fermentation of sludge and food waste) with compost produced in
this project and incorporate
Initial cost 130,000,000 [UPY [Unit price | 1 %IJPY/kwh it into income
Power rate 40 [kWh/t [Compost | 40,000,000 [JPY/year
Input of organic waste 56 [t
Operation date 300 [day Generator Bioreactor
Power ear 67.332 |kWh
T l o 1 2 d 4 . The pillar of economic efficiency is the sale of compost.
Initial cost [ 130000000 | I I [ I » Considering equipment mainly for compost production based on the
inflow s . o
Eleotricity sell 805,285 805285 | 805285 805285 805285 805,285 composition of imported compost and fertilizer
Compost sell 40000000 | 40000000 | 40000000 | 40000000 | 40.000.000 | 40.000.000 » On the other hand, in order to reduce CO2 emissions, we will consider
FCF 80194715 | 40805285 | 40805285 | 40805285 | 40805285 | 40805285 ) . ) .
[investment return 89194715 | 48389430 | 7584146 | 33,221,139 | 74026424 | 114,831.709 projects that contribute to low carbon by incorporating methane
fermentation power generation or gas utilization.
21

Recommendation

= Although initial investment is required for each project, it is necessary to proceed with comprehensive decision-making based
on policy priorities because it is possible to obtain benefits such as future investment recovery and low carbonization.

= For businesses that can recover their investment (renewable energy, biomass), there is room for utilization such as green loans
from Maldives private banks.

® Project implementation can be realized by matching of technology and needs under the coordination of government (Male
City) acting as a coordinator.

" |tis indispensable to involve central ministries and stakeholders (electric power companies, etc.) and cooperate with the
promotion measures and plans of the Maldivian government shown in SAP etc.

Survey image for future study :

Collaboration Toyama city 4@
Male city, HDC JCM project

Toyama companies

Information sharing
and cooperation

o Planning/ Operation
Ministries Stakeholder Project development Financir%g — Msnitoring
¢ Refer T Information slharing T
and cooperation
Policy, plan
Prolectidea ReEHHy ety Project plannig Project implementation Monitoring
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JCM equipment subsidy project implementation system plan (1)

Public transportation project

Infrastructure cost burden
50% equipment cost burden of
JCM target equipment

Ministry of the
transportation

ADB etc

International competitive
bidding Public transportation

Public transportation

Sato kogyo
(Vehicle

Collaboration

ppon enginee

consultants .
Operation

Advice yama y

Public transportation infrastructure development assumes ADB financing
Infrastructure development and vehicle introduction with the Maldives Ministry
of Transport as the competent authority (in the case of LRT plan)

In advance, formulate a master plan to select the most suitable public
transportation by JICA program etc.

Tailoring projects that Sato Kogyo etc. can easily participate in infrastructure
development project

DF system for power plant ﬁ

smae Y

Country NP supply chain(Under planning)
of origin T » LNG power plant
1 (Under planning)
Supply I
Providing monitoring 1

equipment and entering
services

50% equipment cost
burden, operation cost
burden

Diesel power plant
(STELCO)

HOKUSAN  HeyisT e,

Technology provider
JFE engineering

Consider deployment in harmony with the gas supply chain
development plan planned by the Maldivian government

HOKUSAN may entered the market by introducing a technology
provider's DF system using JCM equipment assistance and introducing

a monitoring system for the gas supply business for electric power
and JCM projects.
State-owned power company STELCO, which owns a diesel power

plant, bears equipment costs

23

JCM equipment subsidy project implementation system plan (2)

Solar power project

Hydrogen supply chain management

Electricity purchase

Fuel cell vehicle /
Hydrogen ship
roducti Use of power supply,
etc.

Rene\hable hydrogen production
1

————
1
OPTIION
1
i
Roof q Land / building owner
(Government-affiliated
Land HH organization)
60% equipment cost
JCM subsidy 6 equip!
burden

v' Selling electricity to STELCO

value chain by producing hydrogen derived from renewable
energy toward the realization of a carbon-free society.

v Another plan: We will consider future proposals for building a

Organic waste biomass utilization project

ah

Use for green spaces

Compost

Electricity purchase

50% equipment cost
burden

JCM Subsidy 5
HOKUSAN

Operation advice

Biomass power
generation / composting

Toyama Green food facility

recycle

Electricity is sold to STELCO
Compost sold to HDC, replacing imported compost
HOKUSAN will introduce a technology provider's methane

fermentation equipment with the assistance of JCM scheme and
enter the market by considering the use of biogas such as power
generation and LP gas replacement.
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Project idea

Public
transportation

Diesel power
generation gas
conversion

Renewable energy

Biomass waste
methane
fermentation

Other
achievement

City-to-city
collaboration
activities

Summaryv of results and next stepns

Confirm the status of transportation policy and the policy position of public
transportation

Understand that there is a need for public transportation, but the master
plan that shows the ideal way of public transportation is not yet developed.
Master plan formulation is essential for selecting optimal public
transportation, raising funds, and making plans.

Agreed policies on future planning procedures and financing plans

Understand the plan of the gas supply chain

Get information about the current status of generators and power
generation equipment

Analyzed the effect of DF

Identify potential sites
Analyzed the effect
Other renewable energy and energy saving technologies

Understand the current amount of waste generated and treatment status
Analyzed the effect

Collaboration with Thilafushi Island Waste Power Generation Project

Policy proposal (Introduction of Toyama City's efforts to realize an
environmentally friendly city)
Advice on JCM utilization

Acquisition of budget for public transportation master plan formulation or
transportation system research, etc. and examination of public
transportation system

ADB financing activities in collaboration with the Maldives Ministry of
Transport

Calculation of low carbon effect for each public transportation

Study of LNG supply chain in Maldives
Study of equipment specifications, design, and cost
Commercialization talks with STELCO

Consider connecting with the plan of the Ministry of the Environment of
Maldives

Consider solar power generation utilization plans other than grid
connection such as hydrogen production

Considering the possibility of introduction from wave power generation
and energy-saving air conditioning technology candidates

Consider the required quality of compost, sales chain, etc.
Study of equipment specifications, design, and cost
Study of operating system and sales plan

Study of cooperation with biomass waste methane fermentation power
generation in waste separation and recovery

Study of hydrogen production utilizing waste power generation on
Thilafushi Island and examination of matching and cooperation of
hydrogen production proposals derived from renewable energy

Policy recommendations regarding the introduction of public
transportation

Policy proposals on low-carbon / decarbonization technology and
business composition

Policy proposals related to administrative efforts in waste treatment
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Outlook of study and project

v Through the survey, we examined the procedure and plan of the business composition that would lead to JCM equipment subsidy project and coordinated with the Maldives side.
v Due to the spread of the new coronavirus infection, there were limits to on-site confirmation and discussions with stakeholders, which are essential for project implementation.
v In the future, we would like to continue the examination from the next fiscal year onward in order to achieve decision making and project conversion.

(1)Public transportation

Public transport master plan formulation /
introduction technology study (JICA)

Infrastructure development and financing (ADB)
(2) Diesel power generation gas conversion
(3)Renewable energy

Energy saving

Another renewable energy
(4)Biomass waste methane fermentation

Project

2022 2023

JCM or another
. Effect Project rogra
Planning calculation *development 4 ';
Project
development 1
Negotiation —* Loan
Planning Decision making . Monitoring
Effect mmm Propose for  JCM project
" —
calculation doner
Site identification Oz e rEf itori
X Propose for JCM project Monitoring
Effect calculation donor ﬁ
Slté and Fgchvology Decision m?king JCM project Monitoring
identification =iy
donor
Planning Monitoring
Decision making JCM project
Effect Propose for
calculation donor
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