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ol J71Z=0= TPk 72} S71¥0] Bor 5 = T=0| =i 23X
2ol Eroz & HHE= F20I0. OfUX] HES 71= FARE 718 QIEto|
27t 3A FYELL, S| Aol BE HUHX| AEs +2ot= 22 S50]
HICHEZQ! A7IEEMM= HEQ| T=0| M2 MY, s, S+, 2, DIZHM
StARINS| MAXMCZ 20| 0|F0{X|= =0FO|Ct,
AlZo] X2 R&D A0 7|Eet 71z, 7|, M |40t = + UL
2= Md7tsotd XE7kset QWX 71Ee| et 7|"etetd =
AL OIF ?pliMs 7|=A+FE, SEA, A, 22t Jgs dEA|
AH LY (Scale-up)THX|Q] ®MA Q! X[t 40| BT

rr 4>

AMEE OL{X| BHEO| EEA, X2IX SHH L OL4X| Mol MM ZoMe
HE Mo MZ WAlS TQZ I AJMEE e 2G| 25l oYX
MRlOfA EHH0|T HBHQ 842 95 WX HMIE(EPG: Energy
Policy Group)@ T4, 04X M} Maf 43 U EXsHs A2 YLt
OILIX| &= TZ(EPG)Q| LU JIHSS S BOJLHY URHE O|LIX| RS
TASHE XIS 2000 X0 AIRIEI0] AZVE2O| OL{X| KT} K2k 45}

1 2Fols ggs AU

J

=/ OfLR] g3 DT JHE B2t T & 25 F&, UX| 224
7|2 Hal, HLX| L, ALR] SHE J =8| HUA] DIEL &0 S SEeie
HUX 2HE S, T HUX| R&D HEA =55 flof =H7F CHyot
ZX9] Ji10] O]FHRLY.

J7HREEO| =M AM YO = S| oF 70,000097H2] 10| F=EL =7t
GDPO| 2 709 EEE 7|0olil U= A= FHEM, &= X5X2
OlAXl BH =2y= THAIZ O FOICt.
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-1 XHHOZ BRS Of|HX| XAtEE F=ol7| flofl EfYE H2E 2030E7HX]|
6l Ol&f 2ol =H V2R E - OUXE =Y L Iy YIS
&0t UL,

-1 0|2 =0 A7IEEE 7| BEXNE Sdlf 04X R&D2t &4l(Innovation)
AEAE TS0l L7t UCH, XSHOZ Lt AXUAM EAHEANY
ga3ke =7HKcarbon—efficient countries) MA| 209ILHE R, O &2

A DI =X 3ot ULt
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=7t 2t SZO HHUOM BAFEES AE + o= FHOITH 2= RO
7|28t 21710 CHot 2K (Mitigation)2t XMS(Adaptation) &t 752
SH4S 80 X|E7ks dHl 149 Sir0] QAL HASEE2 S 28 Ao
QTEE RQAE X2 HUCH Z4E 7MY BHA FPM= 22 ZX|
T4 FQ FXZ AMEEIL ULt

[2] S| W2t UNS 2420 20604 A7 | EXAZEE X2k 2030E77HK]

I
=8t Green House Gas Emission 2HX| HES 9JH|s).

>4 of
2 I8t 20607 EAZRIS Aol
w5 AVIEEE EAZE S 95t 980l (22 5t UKD 52

Qf ARIHIZT} AITHA OfLAX| XHR BZO[2H= RIHBHHQI SHAI0] 2|3
S22 20504 0|8 HaHX|X| 52 AMOE O|Z0{S1, 20301A7X]
65 MtCO2e 22| EfIAHIES 7|Z2 200 HRFXE2l 33 MtCO2e8|

£2 2050U7HK| SEE WAY 12 AR AT AN Wi
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57 ADIE2E OJLR] X2 100%S 401 QFSHe IR olLiX| 7120 Bize
20t OfL2t OfL{X| REHIO) ELAMIEO| 7t M HYYS AXIGtD UL,

o IEEE HRet HRrMEZS ol ML M 78 IS HM ARAE

HHZ 2= sFofAL U HAHZ T+ =E.

o HOUIA 201 70| MY H

M2 T A0 28, o T HIS0N FSHATL

o
95%01| Zotil UL, 5% FE2| T H=HM0N HEE2 H7 IS ALZ0A

MAMEI= Waste to Energy?t EHYZ 2iH0| XbX].

Of 7Fs S8t Al MAUNAL| HEet 55 Flofl UHHHNAS

== I_-l © — = L
ME EHO|ES =8l 206k L0|A0FR} OIZHA|OIA] S mpo|Zaele
E5f MAHIIAE £otk=E (PNG)HAICZE XY OFHM Sk

( J7IZ= OHXl SA. 2021 7] 7|1& )

~
i . s 1w - H fzy-.
Energy Supply N Energy Consumption N-2
2 s a !
e ndustrial-related VAN
@ Other Energy Products Qs 2 N ) ¥
Coal and Peat Py W P : @ Commerce and Services-related y
MNatural Gas g j . Q\i‘ ¢ . Households
@ Crude Oil “‘ ' ' \'@\4, > Transport-related “Q::‘?};/ 5 o N b4
Petroleum Products 53 g o ‘t 2 i, f
Others i N g
(WA S S N | | S,
IMPCRTS OF ENERGY PRODUCTS ELECTRICITY CONSUMPTION EY SECTOR
Overall Electricity Consumption

150,000

50,000

50,000 2

100,000

2015 2016 207 2018 2019

EX: d7tEE XY, EMA: Energy Market Authority Singapore
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- AVIRES] HEAYZ 0] MY B2 TZE M YRR HHHHAI

ZIYSICT. S5] 201081 OIS2 AR M2 ZIESH 2IZH UHAL (MPP: Power

SHEET 20| MEAHZHE SOUEH MEEMA 25 20 =0 Dt
TIE UM MIIEE0IM 718 2 M= Mo 370AF (Tuas
Power, Senoko Energy, YTL PowerSeraya)2| =] H|Z0| 200540l= 89%
£Z0|oLt, 20144 Paific Light Power®t 20154 Tuaspring?® &S

HIEIOZ SiXf= 60% LOZ AT HLE 5i2

X2 BIEAL| A|RE

MMM LMSHE EtAHIEE Grid Emission Factor (GEF)Z £H0]| 2.
GEF= 1 MWh &2 1 KWho| BiEEl= B X0l Bazts 84S W AC=
2015 0.425 kg CO2/kWhOilA 2020E0l= 0.408 kg CO2/kKWh7IEX| H.

ANEHOZ MEA LMY= T HELT AL B 2 FI1E Soli

GEFE RF7| ?lofl =

( MHMMXt HIS 2 Grid Emission Factor )

GRID EMISSION FACTOR

Tuaspring . | ] . . . . .

PacificLight Power
Others

SembCorp Cogen
YTL PowerSeraya

Keppel Merlimau Cogen
Senoko Energy I I I I I I

Tuas Power Generation

aotny

M7HEE O X|E, EMA: Energy Market Authority Singapore
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AWiEe Yes

A(HDB: Housing Development Board)z} ZAX[E(EDB:

Economic Development Board)7t &fs22 SolarNova Z2ZMEZ 20144
HZI610d 20154 7|1& 100MWp(megawatt—peak) O[otFHE 24X capacityOl|A]
20214 127| 7|& 443MWp K| 48] Ol MX|Z =,

SRARR0N 28 Tk
AUHTRPIE EAEO U0 Tiet £
e

SIS

201 MWp 20| x| West XY
HRo 7|1 = EfY

2 Jurong A1t

y o
SN

QT HT RFREXVE EHEZ North2t North East A0 B

A0 &

o o

Distribution of Solar Installation in Singapore

Total Installed Capacity
(as atend Q1 2021)

43565.4 KWp

of which

4278641 kiWp
Non-Residential

157013 Kp 9

Residential

722 AR,

20| HiX|E0 U2, &

MY A2 HYY HX,

( HiYE

0

H0lset S=7IRP7L ?IA|

North )
Total

69,402.8 kip

687125kWp  681.4kWp

NonResidentl  Residential

Central ()
Total

3303809

o 358701 kWp 1433.7kMp
NonResidental  Residentia

EMA: Energy Market Authority Singapore

gl 20214 1&87] 71&

NorthEast
Total

878776 kWp

S39941KWp 38835 kp
NonResidental  Rasidential

West ()
Total

2015714 KMy

006300k 9414 kWp
Nofesidential  Residential

of SEX|F0=

fast )

Total

T1,409.8kWp

G86484kNp  27613KWp
NonResidental  Residential
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S AREE SM R BHR, ARME AHefiet A8 HAHE LHH0] FHOIA
Z HIES AHKet. 0|5 Il%éf | ?let Mg Safet Q1A d HISE 7|0
Q7 Ot T HAHISE| 40%71 HHAYTHOA BiS0] L.

o (ENUZ, Solar) =7t 122} XIMEA QXA QLUSHH e ZZE Scale-up
8t 4 Qle AMRHAIOILIX|RICR 2021E 127] 71F 433 MWp7|Z Ct] 5t
71710 El= 2 GWp AXE2=Z 2030E7IK| &ttick= Alglat =0 200
MWEE| OAXIMEZRI(ESS) HAl =L,

o (K| MY, Regional Power Grid) M7tE2= 27O AbA| M LT 2k
O|ZoHA| a1, Chekeh OUX|EES E=®ot/| flolff Q1Fet O[A|OF2}
QI-|AIOtR} &2 =71ot UAt M2 Hall &H(bilateral power trading
arrangements)2 AMZot 7tAZEHH0| 1T HAHEO| W2 MEE S522
O, Eof CRARE &= AAIE +=oll L7l U=, CHEAC= 2020 oiEt7 |of
CIQA-ENZ-LUHO|A|OF-A7IE2 MY Egt DZHE(LTMS-PIP)Z Ed
100MWe| T=lg NREHA 7Halle = U= =7 & AAE 15 5.

o (KNEtA CHM| £2M, Emerging Low—Carbon Alternatives) Al7tE2= XEtA
7120l CiollME XEHC= R&ADE Vs e 3 £ ol HARXTEE
X&71=(CCUS: Carbon Capture, Utilization and Storage), REtA =A%}

€2 Uz sl d7HEE2s B2 #ds 2011 S,
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48 g T
UHSIO

=X NCCS LEDS (Long term Low Emissions Development Strategy)
HUX722EHS 2014EH5H
EHOFEI-

o o

a1 /7 |ZHSIAEZ(NCCS) M=
MAEXL A2ls A|2fStACH R 50 WYX 7=
(Solar Photovoltaic), 2. EtARZIXEF (CCUS), 3. £12tA H|0|E| MIE (Green

R&Det £
Data Centre), 4. 2% OL{X| &8t (Building Energy Efficiency), 12|
s Mol Z J|=

= L=

O X|THE|THA
(D EHZ(Solar Photovoltaic): 2030E7IX| 2GWp A o7 | floliid=
J1AZM20| =X 02 SHAL|0{0f &t
(Building Integrated

o =
= Set

A O|4X| &85t (Industry Energy Efficiency)S

NS 435D QUCH,
NEEE

7|& &M, Application & 12|11
98 (Floating Solan)t AS XS EfU
= =0Mi=totd

SQ4 EYY
S 51| 885 3

ZHeE M

Photovoltaic)2| =HH
StHRL EXfe|pT |7t SAS

ATEXE (CCUS): 2A7IAHY
At oI oM 2 HIS
A MMEOEOFLIRL, ZOITAOA
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=/12| AEL X0 2folf ZLEE HAS Xlot &0 |0 MelolX| i, HISE
=0 BHE0] BUZICH= ofAI7E UZ. OIF E&017] ol AI5X21 R&ADS2:

o2 HIZUA HES T2 .

® TI2tA 0|5 ME (Green Data Centre): X|&XOZ S7tok= H|0|H MEH
FQ= Qlofl EAHIE HE|E Loz HIOHMEE S Y8t Ve £ .
HO[E MEZ 7t&ol/| floiide 1 ThEel M Cooling GILA| L.
AABILY Mg 24 3 CoolingZte floff A HIOH MES] 2& 0LX|<
Hut0] AR QU0 LNG g8t WEeR 2|10 HAH=MXIE ot £letd

M= sgols Yot 5 LYt HUX] ga=t Ml HAL

Ol4X| &3} (Building Energy Efficiency): &Y 0K &8 SIS
ol o, UK z[Met S dAE AXC=E A= 2HUHA
) P |AEI(HVAC: Heating Ventilation Air—Conditioning)

HUXIE 582t ofll A=Z &2 [TAAE J|s HE & RU=? =7 AL

@ 4

of

4y, ©

[o]]]
=

H
=
=L

O 19
—

r

® A HX| &3t (Industry Energy Efficiency): T&| A4 Of|L{X|AH|Q
76%E AfK|ot= Mgalel 10 Ciet OUX| 283t BIotE SEAC= HMIA

=
TAE S8 7= & =42 Soll tUX| 22 s 7o R&D dekd AlAl

( 5 O|HX] 7|& 2EY (Energy Technology Roadmap) )

CARBON GREEN BUILDING R
(y‘}!.‘!,l I‘“‘& DATA CENTRE FNL[{GY -
gy Perpecine Technokogy Hesdimag EFFICIENCY E -
R&D Roadmap Sy Ro
—— L]
i o |
‘ ' 1is

Z£X: NRF (National Research Foundation)
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57 OLIX| B0 T3t BE SAKOI Hsior BUH, AZHEZ OILIX| AIRFEHEMA,
Energy Market Authority)2 O|L{X| Mz4o| 2 J2I8 J2{LI7}7| AIRIGHLY
212 Xl MFHEMA) LHOl =7t O X] #Hat ALRA(NETO: National
Energy Transformation Office)7t A&E|0] 7|2 7t RADE EL} §1tXoZ

JdSAZId 7R HUX| =EE ZEdot/| Flol L=otal L.

e NETO= OUX|] &4, 74er 2 AZ(RD&D, Research, Development &
Demonstration), Az ¥ A=IS AFoHH =7t TXIE 2F0 /Aot Ol
Mot S24 JES flot SMS defol= 9 A

= H°| T/t S I %3'7 = g5= OEd 20| 200040 =2 Celel

- (20018 OILX| AEE2 H719F 71A MY AI”S d=ol7| 2l A8 HuX|
IN

i)
=
el 23 UelE a=ol/| 2ol 28

A& SHBVC, Erergy Market Conpeny)= &= A[ES AH2|S 2=
- (20054) A7tE=2 AMA (BCA, Building Construction Agency)0| 71&= 04X
L2 Moly| ol 2etBA0THM=(Green Mark Scheme) &Y A&

- (20079) O|UX| AIEZEMAL 2] HRAZ 1A L M AAR 2H TS /0]

X 7HE 7O =X STHE]| T2t 2007E 98, IUX] A=l & 7§ 22(EPDD,
Energy Planning Development Division)0| A2 7§A. 20074 HHEOLAX]
o2 AR=2(CEPO, Clean Energy Programme Office)2 HL{X| £0F R&D
TIE= ol &fFet 7|E.‘E EXt, 2 FAF(NEA, National Environmental Agency)2

B HUXE S-SR =(E2PO, Energy Efficiency Programme Office)2
SX[otH 6712 =8 —|(I._ 24, A, 28, 7118, 33 B2 ¥ /)2 XNE.

HUX] HESHE SFstol= UK 2fEMEZ(MELS, Mandatory Energy

Labelling Scheme)7t =QIE.

- (20084) MI7HE= =2H| HLX| Z=ZKSIEW, Singapore International Energy
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- (20099) MK AIRHEMA)L] AVHEE E5F ADIE J2ES a6t XS 04X
AAED AR oKX AIREEMA)T WSH(LTA, Land Transporation
Authority)2 H7|Xt HIAEHIE DT=#s 250601 &7HEZE0|A M7|Xte] Aot

‘tsds B7fo| flgt s HAIRAS X

- (20093~ 2011H) =EUHLHEHDB)2 30047 3& OHIE 0| Y O X|
AXIE {off b SO 3,1002F | EXIE YHH. =% '%—TLIHET(NRF National
Research Foundation)} O|X| AIRHEMA)R M7IE29| KX 85 7iM,
B HiE N, OA WX S48 2200 =20| H= dH-EU= HUX] &34
s FRIoP| ol K& 7158 H&E flet =7+ &4l HziX|(National Innovation

Challenge in Energy Resilience for Sustainable Growth)E a5 £

- (20119 oUX] AIZEEMA FHMSR(EDB)= FEUUX T2 AMF=
(CEPO)2 XS Z THMNPZEIPO)CZ 0|52 HESIH 3522 X
0| Gt TS FLIoP| AIEL OfUX[SM T2 7AME=(EIPO)2 ZHIS(EDB)

Ol MASHAEET 0| FAlol= HA?IE=(0 24,

( M7IEZZ 0oL X] AZE (EMA, Energy Market Authority) )

Z£X: EMA (Energy Market Authority)
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olma} DT2HMEZ SrHHCY

i

- (201450 IL{RAEHEMAIS T2 B2 BT XY SIS 9[5t S2iixtlSola
Nova) T2 724 A0} &Y X|o 7 o c
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Ral
MO
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- (20154) RIE 2020(Research, Innovation and Enterpise) Z21H#Z Edf
2016-2020 S0 &4, 4 3 J[Y FE0| 1909 H FAE Al=loiAL
T4 &3228 3 XE7tsd B20 99 H27F MY, HHHA| 2 23
BE0= & 39 7 Huitt H2Ut SEE QU

-(20179) OUXINZHEMA) LI =70 X|HBAFR A (National — Energy

Transformation Office)E MZ6I0] 042 7|20 AXl X ZZHE 2 R&D
7122 AH 2 Ao, o

~~

== &8 , SIS Hlol/| fIeh HAIMERAL FTISIRALS.
- (20181) T HIE7|S Q2 of BN Alts S2I0IH, &71H= 7S AE2

2007 2010 2012 2014 2015
National Energy Economic Strategies Climate Change NCCS Tech Roadmaps Singapore Sustainable
Poalicy Committee & Singapore 5 sectors Blueprint

Research

Innovation
Enterprise
2020 Plan

Winning the Future through
Lorenae tha Ragn gy

PUBLIC SECTOR
SUSTRINABILITY
PLAR

FOR A SUSTAINABLE

o &
[P e aal
- L.
3 ==
LT
- | -—
2016 2016 2016 2017 2018
RIE 2020 Plan Climate Action Plan Climate Action Plan Public Sector UN
Carbon Efficient Climate Resilience Sustainability Singapore’s 4th
plan Biennial Report

£X: EMA (Energy Market Authority)
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7L, Gl4X|] R&D dzHo| s}

5010 ZEl AHEZO| Meile WSS F7to] MEUIA
TES 2740| ZHA Tofo| AFOICE. 50K H, 7122 Tl
O5Y T4 FHE SX0Is FA WXV 511 USS AZHREO| OfLIX|

AO
A g, g He| AQE, Arater dE{AVE SEotil AL

—

A O ZH0| XIZalKli= M7 714 Hal0l T2, ZY2iS QXisk Zstah|
of5H BURI0| SHAKOI J|ES Mot N2 WAETIASH HEHOIUCE 0/F
Qo= 5| 7IRUFMT 272 ol XX WS 5
Ol2{3t HIZOIA, T EATOIN MAKOR Hsts StMl 27t TstE
o/ Ciost RA| XIO| UUCE,

- O 17

0

G-I-Ell]BAlIECH KOREA I 1 4



e (19914) =271 st |& 3| (National Science & Technology Board)7t
SHEEE Il E il SHXZ2 |dol/| flet BAKE +H

e (19954) =7t 7|2 A=l R&D Ot 209 ZE HiY

e (20004) 2t Z717|&AZ(NTP)M R&D OA 409 22 HHA

® (20043) M7= GDP CHH| R&ADH|EO| 1991 0.85%0IA 2.25%7K| A&

® (2005H) =7tfsh |=IREIE 157 |&H(A*Star: Agency for Science &
Technology Research)22 7HHotH Mol |82 ©= AAs &.

° (2010¢) ZEALMTNRF), MASLHLMTI), 122|101 WEMOE)S Chyst
BXZE R&D =1t Higs flo 136HE 9| Hltts BiE

e (201MY) AVIE=E FRO| ZXQ st Jis Sl Y A=Ql RIE2015
(Research, Innovation, & Enterprise 2015)2 Eoff 1602 2 0 HHA

° (20158) RIE 20202 &si 190% 39| ofits AFSH A
JIPez2RHO XAF V|BIOZ of X +L= AMHME O+

ol

o (2020) RIE 2025 A2I0f F&| GDP| 1%0i| SHdH= 25091 =2 OfjAt &

¢ @7, "M, 719 A= 2025 (RIE 2025) )

2 TO RIE2025 =

Focusing on four
key domains

I
Rl
_t__l
I
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-
oz
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*
w
—
Q
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Sofl, &J7IE2= O[R| OLAX] AR EHEXIS0]
= |&CH7t EIRACH.

=2 A M=H(NRF, National Research Foundation): &l H-L7HEHR&D)
HHMS 1106k= ZROZ 201030 2020 Af0] Z|CH 10242 oL X| 74
OD=MEOHYY, 4K 283, AMY UK S8) EX25 =

=717 |ZHSIAREZ(NCCS, National Climate Change  Secritatirat):
A7HRE=9| 7|SHe} HISTHES flol dEiE RAC= AIIE=9| KEtA DI

ot Zeks MAlotd sy R&AD ZEH 7|2

& SMMAL(MTI, Ministry of Trade and Industry Singapore):
MRS SHLUHRO| O|LX| £ (Energy Division)= 47122 Of|HX| HHS

S M2 UK AIRH(EMA), ZHE(EDB), 15H7|&H(A*Star), 47122

0z

=
7|BH(ESG, Enterprise Singapore)it 22 LYot £X{2F 710 HYoHH
MOl OfAX| A R&D HE= X$

o QX AIREHEMA, Energy Market Authority): MASME AGIO| 7|&HOZ2
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OLX] AEe e=82 Bds TSot= A0 =8 A rgAel HfHX|H
AN 582 & HIIRUe QUA| Hzke

o HH UL

2 SXFHE(MSE, Ministry of Sustainability and Environment): 7|&
HE MEWR, Ministry of the Environment and Water ResourcesH|A]
NEE S8 X2 XISt 2, = 35, Aa= O 3 ¢ #21E S2oke

Y

Astg oo Mool 2HHF(NEA, National Environmental Agency)S
A

=
SRR OlLX], TV |2 MeE S, BAHE HelSOl| tiet Sxtiegl 23 +

—

02

( AJIEEQ| =9 RAD ¥ ZF 7|3 )

" MINISTRY OF TRADE - :)
Mmlst”es e MTl \l \\ JUSTRY m éwﬂﬂgmmm C MINISTRY OF
e SINGAPORE - bkl

Key Funding Stakeholders for Energy

| aad
O‘Rumcn Vs bR TasdTs ” Avsthict
i p R enricr Rufharis

)Co:mcu. ARKET
ESEARCH EVELOPME! o
FOUNDATION BOARD NAnONALl Nationy :‘:"
Env (n men »
w \n e MPA
LS ! Enferpri \ [ieablecites
NCCS A% Smgopore AVA
R&D
Performers

Research Institutes [HL's Corp Labs Industry Others

ZX: M7IEE2 B2 (Gov.SG)
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Ct. ofi4X] R&D M Z2 1pgn}

|ofs
ol

A7t E =2|7t FXots AHUSHAMT|IE2ISI(RIEC, Research, Innovation
and Enterprise Council)= A7IE2E X|AI7|HIALS|2 EHIEAIZ|7] L5l
A7 |HEE SEoldl HUIY IS delol/| flol 2006 HEE 2 =(0|Ct.
RIEC ®IHal= &7IE=S Z=ot R&D s=i= A& A|AV|H Afgl= HHEAZ|1
MEZ O|LIMEIEE HHAC=MN 171 R&ADS| M=A Hats MA[QHLT, A4
Sl FHS W20 27t RRDO| M= Hiets MISSC2M Z7H FLisEs

O|Z 0L,

i

RIECE 8% 71X IS oz -
SYATMCHNRF)Q KROR Msta 7129 KA &X, 12T F7|XQ

FH yFel M22 Folg Bt o

A7t 29| RIE(Research, Innovation and Enterprise) MEfAI= TS £X,
R&D 718 =& 3 RRD +dKIE =0 =37t O A| 2 AR

et &4 A

- 0IE =01, RIE 2010, 2015, 2020 A&2 &7 fEEﬂ UK 225 /ot

B HiES Z0|L 0|lUA| PSS 2ot

r
|_

348 U= HUX EF45 Tk b E.:.*% £

- 7 EE M ofHA] A0 B

2020 A=oM= ADE AE| &84 & K& Jisdd H#E
_l

OJUMEIEE ?lolf 9HEEE %Eﬁl HE

rlo
—Im
Pal
pel
B H
HO
|O
HU
|.|-|
~
1B
T
o
e
S
©

- O[Ol BN TI&s, ATIE J2IE, OIL{X] A AIAE (ESS) 200N 47E20)
ST T SIS Ysts U0 oS

o IEATMTNRRL 0] SQ3! 752 R 7| 2 2EU/A=2 Tt 2=,

O47)|0l= Zt2to| 41 MELQ} LaiXF TWQ
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OIL{X| R&DOY CHSt NRF 2X32 258 D2RE(=A 242, HL{X 22, M
OILAX] SR01 ChH ©F 321 75008t 232, 0] BETS S5 M2 oi7s &2
S A THELSL M2R 7]9) GAS H2SHL, FHOILX SIS F76D

QI3 A2 CIE AZIEE 7|20 SE5ILE, M2 HAEHEE MBS S5
MZ=2 PSS KHold LHE HUAl LY S *let dHelXZ EE

( N7tZ2 R&D X2 ZA™ Flow Model )

National Budget|
Cabinet Allocation

Research Innovation

Enterprise Counci

RIE 2020
Plans |

National Research

Foundation (NRF)
SGDO9Bon | e

Ministry‘.

For Urban Selutions T Funding Support
&Sustainabi\ity' it O —— &
/’{ : HOEING & i :
i i NEAGY TEVELOPMENT | " '
58375 millon has been set aside & AM :ﬁmp %A C)) PUB I':’”d:""35“.!"_‘?'/%"5131"'5
. for key research, development and T b
deployment initiatives in the EDB Ao NlordlEteny EEHE :
g : 4 e Tarskrmaton 02— () poee LLALEOR Y i
- energy space, focusing on areas WD mtenst | ko . N ‘ ~
- such as solar, energy storage, _v,;::‘ﬁ\_._ mfmeﬂiﬂefm i W %‘glu:mi"nw - B
i smart grids, and green buildings wscapchand i & Pl N f LEER
i | Enferprise deveinpment -
Singapore T
| o Muti Agency
. . . Grants ©
1 Create new Research Institutes 4. Establish New Corp Labs 7. Inter Agency Innovation Funds
2 Launch Joint Grant Call 9. Strategic Research Program/Test Beds 8. Early Stage Venture Fund Support
3. Competitive Research Program 6. Industry R8D Centre establishment 9. Create Industry Consortiums| others

L4  J

R&D Performers: Universities|Research Institutes|Corp Labs| COI's| Accelerators|

EX: EcolLabs Centre of Innovation for Energy, NTU

G-nllllml TECH KOREA I 1 9



7t

BN 0lLix R&D K| D21 S5

OfiLiX] R&D X[ =773 37| ut gt
10013 Ol¢f9| ot XECZ H7HE=9| AL k= OtA|OF EHHSY

X9el 9 7iHL O3S HE £E2 JEIUC.

20184, A7tE2= H|0|X 2|XX| X'D(Nature Research Journal)tif =L
ALt AlXf7t 50% Ol S7Fot0 OtA|OF ENELE X[ 620 A &[RAULY.
20214 EEH7 &4 X|Z (Bloomberg Innovation Index)MflAle= A7t 27}
MAOIN 748 4RI =7r &9 220 I [,

AVHEE R £3 A7) M, DHQI9lT AR U MY JHs HES
Sof Zst A7, M, OUIX| 7Y MEHIS KSHO2 TEHCL,

St TAOIM RED UYS A2 TBRE ATI|H, TSI,
ol RAD @7 S CiYSH OIE TS 2|3t 0K RED AEWHIE 75510

o
S+t 27t BHN daK] §8HeE Heta + e AE2E IFUH

1

7o| B HUUS Sof FOHXI% AN BRSH ARt BR10| &2
SOt HO| BE. MY OLIX), KELL U, oK)
T OILAR] S3, TS OIL{X] AlAY & J2IS, Xl

JHsst 242, O OIS £2H 2 o A OlLIK| FOE RS o1 A

T - L=

Ty

P
0)al
ox O
E
rQ
HU
r
al
=

A71E2 ERQF Of|4K| SFANSERIS, Solar Energy research Institute of Singapore):
A= = o Uz A7t EfY OHX] HAMSERIS)E A7HEE=9)
=g S8 EY O[HX] A+ 7[HY. SERISE= B O|UX] 7|=t M3 A[AH

G-I-ﬂll]BAHECH KOREA I 20



% Z1220| S0 st A7, L, HAE U ZME A8 G740 RAD
AHERS ATH THE MM T2AA BE HUZHA, 25 U AAHTK

7{HotH. Zo| /=2 SHOMA0F S/ |20 HE /tset BYE 7=t
o

m

( IE=9| HE HUX] S17|2 )

e NANYANG EQ A
@C%; | IJEI(I:\I;lENROSli'??CAL Energy Research Institute @ NTU unaulnjm§ SEE!Q,’
ﬁ / i of Singapore Solar Energy Research

'Y SINGAPORE

Institute of Singapore

=X NTU & NUS

S/tEE= FHOULUX HEO| OtAOF SHXIZ

=4 7| S2HZ TSI Y A olmatE
St 97 IRt £Xi9| JIXIZ Jhset| ol HHE £ 67 A8
=/t XAHECE SHE|H AVIE=9| = IIst R&AD L E[0f| 7HEE| QUL

ZTHFIF(CleanTech Park): &7t2= =2 0|2 H|IZLIA IfFQI CleanTech
Parke= &7I2=5 S0 TA| 2t4S ¢ffef B 718 Mg H &34 ==2 HAE
HIEE SH=Z 7=, JTC(Jurong Town Corporation)X| 2ol 7HE= 50ha 22|
CleanTech Parke “Living Lab’C=M K& 71sd = &84 e S2C=
HAEGSIT Ao, B= Rl M0 7HUEN FH 7Is 20 ¢4t sl &

A2 Qe AT HE 43

—

i

CREATE(Campus for Research Excellence and Technological Enterprise):
A2 Sl ofH 2 LTAZ 7] off, SERIKHHINRF)Z 2006E10] St 24
1 V& VIS {5t A AUIEE CREATE A8, CREATE MlEHE 284 7|z,

G-I-ﬂlI]BAlIECH KOREA I 2 1



OUX] ME AN, V| MsAt 71z, = OUA] 288t Vis, =4 HUX| E=1E
Flet L A0, HY7IZ OfufXfel BfFE 3 A7 2t 22 LI ofluXer 7|<
Hel 20er H UISH et s S+

{ CleanTech Park2t CREATE )

&£X: JTC & CREATE Singapore

L}, oj{X] R&D AldH HA 2l AL =S

a1 J7IEEE ZHE LS| OfUX] S+t Z2MES +3llot7| Plolf 2571 0]
e+ §E1’1*.'/71|§'% AL 71=AFE 7= At TAR] HE R HL

ol

M

A
=1 04X R&D =H, XIH 71, 7[Zd} o Tl =HS 50 D g4t

L™AIN RS E5Y 7|

P

00

¥a

>

I

ou

I=

Hu

2 0
im

xS
e Clean Energy Research Centre by Temasek (CERC): =& (NRF)2

X3 XIYCZ U= CERC ME= LK &M o X3 71, 2] L OjLiX]
2| AJAE] 2 S0 OfLIEE PEM IR 44 AR TR Q1T T

1

® Energy Studies Institute (ESI): 47122 ZRICISKNUS)0IN X[ot= Az

G -nllllml TECH KOREA I 2 2



OflLR] E20[ =71, X[F & =230 DXz Fef S+ . OfAX] F2 JH2mt

2= 2R St E22 EXI6HT OSHRT 7+ AED XX ofst Het

e

AUEEX| fet 7= Bt 2= MIEJ(CAT: Cambridge Centre for Carbon Reduction
EATE) A2 ZEISIHE(NRP)Z AQUEZ K|
= Ot D220z MANMC] Bia Zi=sddt KUK

22 X0 0. Eih B MIZ 9ISt KESTKSSH 315t B3, Bk KER: 35} HE
3P, MY G2 U O L2 E0f H S| ot X

AVHHE-HZEZ] SUXY 1S S84 XE7FsA ¢+ 22773 (SinBerBEST:
Singapore—-Berkeley Building Enfficiency and Sustainability in the Tropics
at CREATE): =2lleH(INRR) UC HiZ2 tietu/| 2Fok= St T2 7#o=
SR IRt H==2] MUK 28t AE7ks ie =t 120 FrbiE=s
ofpt o 43 = HE(S| 70 YR Y T[S0 SEA XK Ti5HS s |

ot 242 A, BUY Y 2Asl= TS YN X

X 7155t OURIE Qe AV EE-HE2| ¢+t O|LMEIE (SinBeRISE: Singapore
Berkeley Research Initiative for Sustainable Energy at CREATE): SinBeRISE=

NHIE HIE S0 24 M8 + U M X Al V= /S Sofl &2 HiY
OLIX| Hgtes S0 28S F1, HANUHXE H7(0UX =2 M(ET)oI]
CO28 UMtz HelEHarerdX|)ok= s= F

72 Of|LqK| MIE| (SgEC: Singapore Energy Centre): Exxon MobileZt NTU,
NUS &5 EXI= N E SgEC= A X, OfLR] AR ZHehnt AR A 7 [etHat
2 UK 2= o Gt 2l

Al MY MIE| (EPGC: Experimental Power Grid Centre): NTU OLX| &4
M| X5 2 20 M2 24l HEYA (DERS: intelligent Distrivuted Energy

=
Resources) 2! CIQkst M=49) mad R Alsin) 71 et

— L

G-I-El[lBAlIECH KOREA I 23



MESATAMIE(CLC: Centre for Liveable Cities): AVLE ZEJ{EIEHO| =
SEE ME=Z A, G N, XA S8, A2 S Ul 7K =2 Y0 28X 7|

o T

T X} IS CA 7SS 2H2 2

OIA|OF EfmQF 3k MIE{ (APCEL: Asia—Pacific Center for Environmental Law):
HAHEEAHW-SAHALS|(JUCN-CEL)2F UNEPS] X|&HOZ2 I Ql= MEZ

J|BskAnL TR, AP ISHal, SIS K THSA0| Tt o MEY

AZIEE-MIT &7 2l 7= SWSMART: Singapore-MIT Alliance for Research
and Technology at CREATE): A2 Z=IGLRHENRF) L 0= MIT CHSHuo)
& MEC= e O D220 A | O3l 2EE S XN O] RS
FHFEA HY Jie 2 230 e OR= AA QEdp AJARQ

o=

DLEE/ZEH/H0S M=2 T 710 =&,
Azt2 2 st (NUS: National University of Singapore) At G4

- CERT (Centre for Energy Research & Technology): OILX| &8, OlH4X] XA,
MATIA, T O|HK|H, ADE J2lE S8 H+ole NUS &% O|HX| AA

- =M QX 22| L ADE J2|= AR ME (Green Energy Management &
Smart Grid Research Center): ADIE J2|E AHQA Zs 21 HOf, ME-24Y,
28, HUX] MZ AAR, OUX] 2] AAR S AAR X XMoto| Ciofet ZHIL
oEE A .

- X2 7F5St OFA|OF EA| MIE{(CSAC: Centre of Sustainable Asian Cities): AMAEX|
=g}, OfX| MIXDfY & 22, 7iE =E dof, 37 3 K& Jts EA| g
A4 3,

- Al 7|z AEAMT2 Lab: Tropical Technologies Laboratory): A7t22 4 7|E}
ML X0 HMefot +58/5880! 745 7122 JHLot MEA/FEA 3 BIPV
(Building Integrated Photovoltaic)2t 22 7|&2 Eelet X|& 7tsst HE=
HE St .

G-I-El[lBAlIECH KOREA I 24



o LROF/I=IiShT (NTU: Nanyang Technological University) Afoh &ia

- M= 2fsh 2 Zst tfst (School of Materials Science and Engineering): 11&At
L2 AOEEAR, EHYZTX| JHY, 250 ¥ 2HAZ0H, Xp7|Lieaxy 3

’ = — O™

2fAl,
LAt SEHE S+ 4.

- 7|1 & &BLFESHE (School of Mechanical and Aerospace Engineering):
3D Zgd, 2x, HEIE|0N 2H SHOUX] AARS| EA, XA A,

— - O

=X AARS et OUX] S .

( A7IZE OX| R&D 2 4K CREATE AmA )

£X: CREATE Singapore

G nllllmllfﬂl KOREA I 2 5



C}.

7|248 of|X] R&D T ==

’é'ﬂEEE R&D QIZ=t0| T2

FU9| HAEHIE HHS ofal ALt A A 7|E, o&X MEHE, &3

-y 1

-|rn
M
ofm
202
A

=
=2
I
Pal
1o

o| SAIHOI OfL{X]

D27730] gt

7tA, HYE 2 UUXIE Zeold 2Ot SX0|1 K& JhsolH BHEEQI

XS HESR oiuX] 22| A= Tiakser| et H+7t O|FHX|D UL,

Ol MEAS A=l M2t FEALMHNRRZ HILEX] AZEEMA), 718H

(BCA), JTC Corporation ! ZAME(EDB)2t &H 24 Of|L{X| Xt 22
AAHN (DERMS)QE AAIZE =2 THE A|ARID Z2 iy Q4 J[=0] Tigt

7t BXE 7|1=ot ALt

SHOAOt FA XI¥ X2 J.‘_@.'3:r S, HIEH HYT|(Solid State

Transformer) & EHYE &8 4, OILIX| A& AJARN (ESS)2| AL AIXSH0|

CHot MHAAM X[& Z3siE2 AVIEEE= (X OtERE Ustotd] ofd QUL

0|

Ol2fet =71& OflX] T 7|2k Ful £ FF7[H0[ RD Hd D=T0Hs
JtSotal AL,

o DEHAAMH(NRF) R&D HY D27

my o FEREEE
Competitive Research | &4 04t D272 U= Alplep Hitd =2 ziFH Vs I=
Programme HMEE 28lol/| st TN 2ol v &X2 sH= X
O=ME Z7| ANMEE 7Is Z2EAA TS Ko BRIEXE RX|
Central Gap Fund - _ _
ol AIY 25 SZAE = e 7IE M8t ¢ X@ T=2TH
" 'AF‘PP('F”dUdSWP Clst| S8 D202 AT[ERE TR0 A RE5I0Y LX)
ignment Fund — Pre -
L M A2k IO FH|9F RRD G AlBIE KA|Hok= D272
Positioning Programme) | =% ™ = ot T =2iE Ao}
IAF-ICP (Industry ] O
Alignment Fund — | ¥ & R&D OD=MEZS 4dllol= A4 k== Kidop| ffet
Industry Colla?oration o2 J2HOZ A0l ZiME 7104 7hsAM0l 2 8,
Project
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HY D2 EERE
RE et | S, BENOR ORE Su5ie 2e0ls 4 00l aiE 0
V | | _ _ - _
OFOTSIP | oo eppy, i oms At 4 QU= J18] KE D2T

NRF Fellowship

o= skt
J30Z Al

A
=

FORIA FO RS SRS JHYE D=
DAL &7 EE=0M 5EH0 2

S2x o 7|3l HZ

-0 =
. CHeLhOl| 71 SHAE Aol Mt ofF SXie ZHofoks HE
Corp Lab Funding
o272
Y o |l 078 4B 4 2= B O YU Fifoke Z2
SS Competitive S7IE=0| A0 HMMAE FHo| 2 HH S XE D=,
Research Programmes | (Of) EHQE, MY AAR J=tF 245, HIIE OUXeh & =AM
for Energy HIOJEf MIE, XA ¥ X3 G5, ADE AlE| §)
Test-Bedding and Rt AAAS MEHHE Sof 23EH= Z20H:O= A
Demonstration of AOl HAEHY 3 HE XS Soff V=9 MdtsdE
Innovative Research | Q=51 OIZHEZ20| ZHEHS =X
F/REFNIC)2 AVIEE0t XHet I =X6H ZH[0)| Choll Cratx|

National Innovation | &3+ GES &5l HUX| 2=, 2 X 7Isd L TA| A|AE]

Challenges o 22 271 A0 CHoh M0 FeE Q= E2ME JiHsk=E
2

Innovation and 71, el oI 7R 2 HEO| MEMS SIS A5t 010|C|0

Enterprise (I&E) MO MARY Sk AXIE| RE 2|0 MY MAES SHZ o= HY
Cluster Fund 2

AEIER EX0| OESE 8iS ol D23 NMEE S AEEX|

Early-Stage Venture
Fund (ESVF)

HXoz Bkl 7Igs

n=d
=
ol 71Z0[ LRI

T2ds =2 o US ol /s AREYO| HERTY} HEA =9

Of0|Hoiet V=
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o MJIEE W5t7|&H(A*STAR) R&D HY Z2
HY T2 EEREEY:)

Academic Research
Funding (AcRF)

S0 XAXES Sl A7IZ20| ZAMX Es ASsHd
A= A7IEZ Autonomous University(AU)*0| X|ok=e T2
o= A M HA=Z G50 UL

0¥ >

MACRF Tierl — AUZH LIS 2 Z2NAS Soff 4740 sty 72
ory 7ol ToHd s

@ACRF Tier2 = AU TM0A -8 U= T+t Z2ZHES X[Hok=
D202 3E7t T2MEC | 1002 Z249| AZ2 MiZ.

@ACRF Tier3 — AULIOIA 2ia20] 2 CIaff| o7t Xiiafe m2 1
O 5 S0t 7t 5uEH RO 2F U Zeio| 732 KT

* Autonomous University (AU) in Singapore

- Nanyang Technological University (NTU), National University of Singapore
(NUS), Singapore Institute of Technology (SIT), Singapore Management
University (SMU), Singapore University of Social Sciences (SUSS),
Singapore University of Technology and Design (SUTD)

Decentralised Gap
Fund

Mz OREER| HUS XIYsls WY TRIUOD JjE MRS
AYisls 2ASZ BY 4 ULk A'STAR LHO| HHEE &A7/

A2 Ggne Hel 35 HoIS Sof X%

o MUIEZE AXMSF(EDB) R&D HY D=3

mHy o273

EEREEE]

Research Incentive
Scheme for
Companies (RISC)

IS Qs 7 QMEIS FEs wr;f_ou 21t et ARy
S MGHS DRI 7IUSS FAN RED BSON 2ol
HISO UHS HALOL MRIZYE PHAEE 5 4

Intellectual Property
(IP) Development
Incentive (IDI)

HNL(RAD)OA Ldliok=

Training Grant for
Company (TGC)

Resource Efficiency
Grant for Energy
(REG(E))

OUXl M 28 EXS(REGE)Z2 M 2019 M Ald uX|
el A2 20 =88 = T2 ZMS(EDB) 22t Of2t
OEXIAIZEEMA), FEEINEA)O| SSC=2 Yok I7[X|9 LR
D20z MHPAEY WA eEds =01 B2 HiES E0/7|

flofl Zoi Bt =] 50%01| oiidok= HIE A

G-I-ﬂlI]BAlIEEN KOREA I 28




o AIIEZ J|YH™(ESG) RAD MY D=7
MY D=7 o= S8
. 71889 AMEN xV| SSFAZ T HINEA 2|AFE ofla, HY
Startup SG Equity _ Lo
d28 UT7|= 7l AREY EA D2
EDG (Enterprise SiE=E xR7| 7|89l dEW stls Aol EXgC= AEEH
Development Grant) | HAIEXIT} SHQIAIR! XIS 20 XY
Secondment of A7 | Tls ME/PE AN MY =2 4= ItAHE0
Experts 7|zt Sl A} Mol HAEE Yetole T2

e JIE} 7| R&D HY Z=T]

Hy Dey FERLEE
Enerdy FIOOSY | ol iR 58 s ot B2IEOR Aig 58 HMS el
mrprovment Assistance _ e ]
A AM/EIEE 71E AH| UK T7F 2 525} 7|2 AEIX|Y
Scheme (EASe) |4 AM/EHY 7IE | OlUX| BOF 2 83t 7|E AEK]
Grant for Eneroy |y 5ima momg S=st AQK 82 2UAP| OlLX| &8
Efficient Technologies xH| Tl 7120) EXE A QJEE Xste ma
Plot Buldng Retrofit | 51z01 zigzsol olun 588t iE D4sies Hefpl 22
Energy Efficiency Financing .
=xj02 sl D27
(BREEF) Scheme
Green Mark Inventive | &4 WEA 2 42 ARFIL A BESA g 7IE 74520
Scheme for Existing | 2 OUXIE F7kotd, OUX] g23t 44 & 7|=2 HEY &= U
Building (GMIS-EB) | =2 Xipisi= mz 724
Maritime Singapore | ofif H ofi2 && AMYHO| 2tF0| 7Xl= S 2fefoldl, d/IE=
Green Initiative 21 BHOF BIEBA B2 B17| Q5 XISHs T2 2,
3R (Red . 3R Fund= SZFHINEA)Q FZol0f AZb X2 AHUA ditE=
educe, Reuse, Lo o oie OO st = oo
H7 |22 ZAskoll ME8ss el st/ oUX| 282
Recycle) Fund
=0l= SsAE AIE M=
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ct. R&D HE &AM

722 F7 F2 FEOUX S0 il FAE XEXHOZ o2
ULt 2000LCH =EF Zd|A ASEO] AIHLSHLT|HSI(RIEC)Z £H
O|0{X AL NRF FE2| RIE 2010~ 20257HX| Of|X| &2 RADE
Slofl A It XEHO = HiIYE|L FXE|AULCE
deot HRO| gitEl J|EE= So| i 2 Gl d31 #30 52
o= ACE 0[2(8 HE0| HAYZU (NTU) IHX|¢FA (ERI@N)= A
OIEX], X MEHA], X & HMI|XSH| SSEQ AAH S& =
IPE B2 & A =Y, HI7tE2 &S (NUS)2| SERIS(Solar Energy
Research of Singapore, SERIS) Lot Ef¥F&(Solar) £0f0IA CHASH P

rot

MY oz

x40l P AET RED MYS Sof 7129 AISE RES| 0I20{K|D
QU= EXOZ R&D7H 54718, U7IQOR 7/sl0l 4B V-Flow

Tech’2t ‘Nanogilm Technologies’ #|0|A= CHE1t 2L}

(V-Flow Tech) HIZTHINTU) M UHSICHOIN HTIUMIZ AEFE 7150 ARi=iof
ot H0|AO|CE 20140 2017A7X| Vanadium Redox Flow Battery
ALt 02 =2 WSt Arjun Bhattarai BIAPF A7HEE2 ZRICHSH EHIOY|LX|

HATLA(SERIS)HA] ATHHTE 3 Avishek Kumar BiARF S7H NTU IPE
2ol 20184 V-Flow Techg& ATQI(Spin off) &N

- 2019 Temasek X{HO| “Liveability Challenge’S Edff T2 EEI! 7|2 XY,
A7IEZ2 R&D 7|& ARLUENAM &3 S0|/UE 7= EXX0A A= EXt

I]|O

- Cleantech Park @1Z2t0f| 30KWh2}F 100KWh 122 ML X| HEER|(ESS) A=sS
HEHOI Ol KIEHQI 7=/t Mg <20 20 202140z A7HE=7 (g
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M| MIMEXIAL SEED Capitalt TI7H HIKEXIAL 19| Pre Series A EXAE

- Silli= OfAO[Rt QU0 Tt AXHYOAK] TX|O T Qrdd

T
HI
il
40
ro
o
90)]
w

{ V-Flow Tech®| Vanadium Redox Flow Battery )

POWERING
FLUW% TECH  TOMORROW

A lang-lasting battery solution for your energy needs

POC to Power JTC bulldmg wnth Renewables

JTC office

Going Live By Mid Dec 2018

Funding partner

Aot TEMASEK
B ,: FOUNDATION
- ecosperity

L4
[P —

Carpark lighting load

10 KW/100 KWH V-Flow Battery Fl[llﬂ‘f TECH

=X V-Flow Tech
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e (Nanofilm Technologies) 1999 A=l AR 20201 108 A7IEE AR
(SGX)0I| MEE0] 2022 78 I Of 1.3X32| APEEUO= HEfet 7|0,

LHIZIH(INTU) 414 ShiXu BIAZF ASHE REXE(Vacuum Despoistioning)
IHS B2F|0{ A= High Tech 7|02 MAP|7|, H{E{2|, HEFX|EAt OFL|2}
ol Ret 19 MY|MH|0| S0{7I= Cidet AXHE MAL S =E JTHA0| &
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