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1. AEBMRUVHAEIRR

1.1AEBM
HERIERE (L OHEFT L RRBFRIB IV, FEICBVWTH RNV T —=—ANFEE - TE

D, U TTIET, T HREEERL (LT, UAE L)) Lk, B-Hov-EeY
22 2030, A« 77X EREHBERICBW T )X —BES B ot ) & BUFRIC
BWTHAEMREZIT> T 5, Uiz _EXEEICRBIT W10 50 F T HELE R mH
T RLF—BES BN T, BAFREOIE] (B =X —50) 1Thh D HAIEFK
DENEWEN 26 LTy, mEBEM»G bHfZ I Tnb,

Z ZTCAHFETIE, EVEEY O 2L —EEINH L O E 2 GHG Jifiliz 2w
DEAN GRS, BEER. HIE (EXEIE, 7~ RV AR AHEE) ) OEBREEYE
{LEERE 2 U CH U7 7 7, UAE ([ZRBIT 5 B AR O RE#EICBRIT 52 L2 H
fEL. mECBT HBLEOHIE « EFEEE AR 21 E 2 >>, mENEZ 53
RED ST, & OFRREMERAZ B 2 [E PR E K OV O O FTREME DRI DN B 72 7oA
(L= — X DRFEEIT -T2,

1.2 AEIEB

(1) WEOHH - BOROBE, FFHEEEFIC OV TOFHRIEE - o

ENVERY) O T 3L X —FHEMG R OSEERR GHG M2 h 2% Bl (s R,
Bedm. M (HEXHIE, 7~ FURRC AGIHE) ) 12000 D EEAEE OB AR HLE
AREFHRIZFFET D728, SCHFAE, BURFHEE - RUE(LHIR - 36, HMFRE~O L
TV ZRHECKY . WEOKE - BOROBR, EEELENASE SOV TORFRIE - 47
Wraitote, i, B - DI Y 72> T, AT OBLS & E 2 i L7z,

o WEICBT D EILC/Y) O )L — TR NG B S E RS (R SE) @
[EIBRAREHEE DB AR OBEE 4~ 2 Bl & ORI

e MEICBITLZEALCEYE L TOZR)LX—FEMGICEEET 5 EEREEESEO
YNNI
o WEBUFAEE L TV 2D BURE) M

(2) EARLEY O = 30 F —FEIMHNBE 5 B EFRFEEOEAB & i, T
(AL D TFAPEIZ B9 2 Rt

RS R O FE O EL - B OERIERR E R IR 28 =L F— (b EHE L
2501, T b D%  TREICEBEEAEA TVD, ENLLEY O TR )L — T E
HlC o7z > TIEEN L DEBARHEREA SN TND T ENFHR L 0D Z LIZEA T D



BE T2 MEFERICEHLOD LHRATEL & OITIEELEISORG 21T > 72,

BN 725 Tl ENTOE 7 U 2y, BUHAE I8 U T EE - SR

— A, BAREREO=—R2HRET 5 & & b2, BHBUT - FEECHEES . BIFREEES &
H R AW U RS &

—

ELEM R CRHITES) FI2X V0, EEMEEOEADEE T,

MsE 2z o707,



2. MEIDRH - HROEE, BECEBRFICOVDTOFERINE - 247

21T S ET DA

211 BT RIILX—ICEAT 5% - BRDEIR
PO T T ET OB RILX—IZET BEORENA A UL ISR,

B+ Y7 7 7o NDC (Nationally Determined Contribution : i 2850 5 7 2 Bl « #ifi)
HAE) RO E R B0 ERDUILL T O#E Y,

x 21 YOO F7IET7ONDCREKREERBABEZEDETERR

R N =R
YUUT 7 NDC * 2030 4% C GHG HEH B % f54F 1.3 {& t CO2eq i,
(2016 4= 11 A 3 HEH)

HiT) UNFCCC; “NDC Registry (interim)”4 JE (2 fERk (BALREET &2 =240 CHRIER)
http://www4.unfccc.int/ndcregistry/Pages/All.aspx
(FeARRE : 2019 4E 3 A 14 A)

NDC T 2030 4 % TIZ4E[ 1.318 t CO2eq  H A=/ 1%. £ 4#E(L (Diversification)
A% (Energy Efficiency) . FF— 1 (Renewable Energy) M FE K& 72&El 29 L0
EFEZDOND, AR oWICEAL X, Uy vE x> ¥— (SEEC: Saudi Energy
Efficiency Center) 734 72 B0 #lAx 21T > TV D, FiZ, VU P TIXBEBHHE DL LN
EMTOHEHTHY , B TOHRTXROBCITHRBEERE L 72> TV D,

B I B IC BT S BOR O ALAH & L TiE, IR ZET b5,
CATRIIETHENT 4 a— R

TR TANY T (R

- ESCO


http://www4.unfccc.int/ndcregistry/Pages/All.aspx

212 FEDOHM

(1) SASOL 2

T UT T T ERE RS (SASO: Saudi Organization for Standardization, Metrology, and
Quality) I3, 1972 TR SN T U O T T BT OEWELEBICTH D | A&, ERE 5
(Z B DI Eh 2 S L TV D,

SASO DIEENZIE, V7T T T ORTORELCE LI T 2 EANSKEO@A,
VY T EATCHRER T, EAREAEEZ 5T 57O OMAIORE, ShE R e
E. B LITRDIEBIN S D,

(2) Saudi Building Code

T TT T ETICBWTIL, B OBRED LN L AN Z R T D - OIS
¢4 5 Saudi Building Code (SBC) 75>%ﬂééﬂ“@\53o SBC %, &4 T FeHEEI 73
FRERDYUTVENT 7 a— REFEZES (SBCNC: Saudi Building Code National
Committee) 2 XV KE S 54,

HI7E, SBCNC |2 & v HiiE & T % SBC I%, SBC201-SBC801 % THO KX < 7 ik
THY, BERAF—|URDHENLT 47 a— & LTIE, SBC601 J 1} SBC602 735
F o5, SBCNC 2MHET % 3272 SBC B 24 7 &2 ML IR,

LISO 7 =7 %A |, “SASO”, https://www.iso.org/member/1516.html
(B#eB%E R 201943 A 14 A)

2 SASO; “Procedures of Issuing Certificate of Conformity for Commodities and Products to be Exported to the
Kingdom of Saudi Arabia”,
https://www.saso.gov.sa/en/eservices/qims/Documents/Guide_EN.pdf

(BAHE R 2019453 A 14 H)

3 MOMRA; “SBC201”,
https://www.momra.gov.sa/generalserv/pub/code/files/%D8%A7%D9%84%D9%85%D8%AA%D8%B7%D9%84
%D8%A8%D8%AT7%D8%AA%20%D8%A7%D9%84%D9%85%D8%B9%D9%85%D8%A7%D8%B1%D9%3A
%D8%A9.pdf

(PR 201943 H 14 A)
4 SBCNC; “Definition”, https://www.shc.gov.sa/En/BuildingCode/Pages/Definition.aspx
(PR 201943 H 14 A)


https://www.iso.org/member/1516.html
https://www.momra.gov.sa/generalserv/pub/code/files/%D8%A7%D9%84%D9%85%D8%AA%D8%B7%D9%84%D8%A8%D8%A7%D8%AA%20%D8%A7%D9%84%D9%85%D8%B9%D9%85%D8%A7%D8%B1%D9%8A%D8%A9.pdf
https://www.momra.gov.sa/generalserv/pub/code/files/%D8%A7%D9%84%D9%85%D8%AA%D8%B7%D9%84%D8%A8%D8%A7%D8%AA%20%D8%A7%D9%84%D9%85%D8%B9%D9%85%D8%A7%D8%B1%D9%8A%D8%A9.pdf
https://www.momra.gov.sa/generalserv/pub/code/files/%D8%A7%D9%84%D9%85%D8%AA%D8%B7%D9%84%D8%A8%D8%A7%D8%AA%20%D8%A7%D9%84%D9%85%D8%B9%D9%85%D8%A7%D8%B1%D9%8A%D8%A9.pdf
https://www.sbc.gov.sa/En/BuildingCode/Pages/Definition.aspx

5 2-2 Saudi Building Code

558 &S ki
i Buildi - S
Saudi Building Code SBC 201 | Saudi Building Code- General
General
SBC 301 | Saudi Loading Code
SBC 302 | Saudi construction Code
Saudi Construction SBC 303 | Saudi Soils & Foundation Code
Code SBC 304 | Saudi concrete structures Code
SBC 305 | Saudi Masonry Code
SBC 306 | Saudi steel structures Code
Saudi Electrical Code SBC 401 | Saudi electrical Code.
Saudi Mechanical Code | SBC 501 | Saudi Mechanical Code
Saudi energy conservation Code- Buildings Except Low-
SBC 601 . o o . .
. Rise Residential Buildings Conservation Section
Saudi Energy Code - - - —
Saudi energy conservation Code- Low-Rise Residential
SBC 602 . . .
Buildings Conservation Section
Saudi Sanitary Codes SBC 701 | Saudi Sanitary Code-Plumbing
y SBC 702 | Saudi Sanitary Code-Private Sewage Disposal
Saudi Fire Code SBC 801 | Saudi Fire Code

HiFT) SBCNC; “Categories of SBC 2018” % (2 1FEk
https://www.shc.gov.sa/En/Feedback/Pages/SBC_2018.aspx

(A& R 2019423 H 14 A)

# 2-3 SBCICEEET HAEAFTETDERE

HT 4

&E

Saudi Building Code National

Committee (SBCNC)

*  Building Code ®JEMIANZ2eET, ARG Ok
AT, BRI E~DIRS & Fi,

o 2{K&W#T % National Committee O T2
BOSEMNIRER D 5,

Ministry of Municipal and Rural

Affairs (MOMRA)

e SBCNC!ZJE L Tk, SBC »FEhi Kk OEHIRY
TR EEH D,

Saudi Organization for Standardization,

Metrology, and Quality (SASO)

o [EIZEHAE - BRI 0O HE(R - AKGE - 23 B & i,
FARNZNTME BB EEYE DS RS B,

Civil Defense

*  SBC OZLZEMmF A Z Y

Ministry of Energy, Industry and
Mineral Resources (MEIM)

e SBC OESEMMFT Al 2 Y

HFT) BIREERS~D b 7 U o ZRE R L v 1B



https://www.sbc.gov.sa/En/Feedback/Pages/SBC_2018.aspx

(3) Saudi Energy Conservation Code®

AN F—|ZBETHENT 47 2— K (Saudi Energy Conservation Code) Tid,
B DI, HEGER I, BXERH ., BRL O, FEMWBEG Y AT AL, =xL¥
—NRITEN T B O ERICNE L 72 5 U (Code) %, FEEHOKEED T

(SBC602) 57 & £ LAk idmis (SBC601) &IZEDH T 5D,

SBC601 /%, 2003 4F D FEFEE = % /L ¥ — = — K (IECC: International Energy Conservation
Code) KU 2001 4ED 7 A U J1 g FAm a2 52 (ASHRAE: American Society of Heating,
Refrigerating and Air-Conditioning Engineers) F:# 90.1 (253 & HE &4, 2009 428 &
Hy7e kL L CEA STz, 2010 4RI2IE, OB REDIZ OV T, #HIL I L7,

SBC601 TlX. fhEEH 7 7 @ —F (prescriptive approach) & PHERERM T 7' 1 —F
(performance approach) 23#LE ST\ 5, {4k 7 7 —F (prescriptive approach)
Tl BEBRIEOBIRGL, MHAOENEE, mERY AT LAOBERLRE | @Yok
RS DRASMERE R EN R E SN TV D, T ORIKMEERLET, Uo7 787 0A%
BRBEARE IRV TH DL 1993 4En D 2003 AR E TOT — X B HEE J 15 45 HiA
DO FEE R (Cooling Degree Days: 18°CHHE) A FLIZERK SN TN D, PERET 7' r—F
(performance approach) Tid, TRLF— I a2l —T a3 YV — L EHWNWR—ZF 1
v L DR & R U AR Ze = 1oL — {4 3 SBC BAE Al T TR R T B,

4) T7aVICEAT H3E> ©°
7 a A LTI, U TFOBRBENRESNTEY , FRENERT RS KK 2L

(3]

Kankana Dubey, KAPSARC; “Evaluating Building Energy Efficiency Investment Options for Saudi Arabia”, pp.
13, 41-42.
https://www.kapsarc.org/wp-content/uploads/2016/10/KS-1655-DP049A-Evaluating-Building-Energy-Efficiency-
Investment-Options-for-SA_web.pdf
(BB H 2019453 H 14 H)
Sauid Building Code National Committee; “Saudi Energy Conservation Code — Low-Rise (Residential) Buildings
(SBC 602)”,
https://www.shc.gov.sa/En/Feedback/Pages/SBC_602E.aspx
(AR A : 2019453 A 14 A)
FEROKRBEEDIL MU FOEMEZR LB, A7V, B—7 /v, MMM, FBEF. K&, 4
SAEES O—REFER AT OBMIIR R L ST D,
Sauid Building Code National Committee; “Saudi Energy Conservation Code Buildings Except Low-Rise
(Residential) Buildings (SBC 601)”,
https://www.shc.gov.sa/En/Feedback/Pages/SBC_601E.aspx
(B H 2019453 H 14 H)
9 SASO; “Saudi Standards for Air conditioner”,
http://www.eugcc-
cleanergy.net/sites/default/files/events/2018/01_14 HVAC/14.01.2018 abdulrahman_alabdulkarim_saso.pdf
(A& R : 20194E 3 H 14 H)
10 SEEP; “Saudi Energy Efficiency Program Home appliances standards workshop”,
https://saso.gov.sa/ar/mediacenter/events/  (Ff&B'EH : 201943 A 14 H)

o

~

©


https://www.kapsarc.org/wp-content/uploads/2016/10/KS-1655-DP049A-Evaluating-Building-Energy-Efficiency-Investment-Options-for-SA_web.pdf
https://www.kapsarc.org/wp-content/uploads/2016/10/KS-1655-DP049A-Evaluating-Building-Energy-Efficiency-Investment-Options-for-SA_web.pdf
https://www.sbc.gov.sa/En/Feedback/Pages/SBC_602E.aspx
https://www.sbc.gov.sa/En/Feedback/Pages/SBC_601E.aspx
https://saso.gov.sa/ar/mediacenter/events/

X —MEREFLYME  (MEPS: Minimum Energy Performance Standard) 237E® 51TV 5,

® SASO 2663 : Energy Labelling and Minimum Energy Performance Requirements for Air-

Conditioners
® SASO 2874 : Air conditioners - Minimum Energy Performance Requirements and Testing

Requirements

PRI T = OFEHERIRS (SASO 2663) 1% 2012 AR E S 41, Helr Tl 2018 I W
BrEfviz, MEET 3 OXGRELTLIT o@D,

Single-package window type

Split-system non-ducted air conditioners using air-cooled condensers
Split-system ducted air conditioners using air-cooled condensers
Heat pumps using air-cooled condensers

KO T o OFEAERIFE (SASO: 2874) 1. 2016 IR ESNTZ, oG HT 2
Vig, LFTow@v,

Electrically operated air conditioners

Condensing units

Chillers

Absorption chillers

Electrically operated variable refrigerant flow (VRF) air conditioners
Close control air conditions and condensing units serving computer rooms



B) EIRIRY VTHIE

[E| F#h4 (Royal Decree No. 216 on 06.17.1431) (ZHEV>, SASO %, LML 2 x5 &
LB INNFE—TRY U IHIEEZREL TS, A=rx T U7 HIECIE, x5
OV 7T T T EAREEMA (Saudi specifications standard) . F 721X SASO 23E%E L
TAEEELE O NFITHE, g OMERE, =R —1HEDE, L OMME R F R A Fidk
L7e 7 VAR OB IZIRMG T HETH S,

A ABllal e LaS Wil @“

[RECTPRTRCIPTR N PIPINTIPTRL  CRENGT EFNOPNCY LAREL ]

AN CONDITIONE R 5] Sl e

PUTEGH PN PN T WP S W S E PR

b ey o ehe oy Yoe

2-1 BAIRILF—SRYUTHIEDIANIL

HiFT) SEEP; “Saudi Energy Efficiency Program”,

https://saso.gov.sa/ar/mediacenter/events/Documents/180308_appliances_workshop_vF23%2002%201439.pdf
(BRI R : 201943 A 14 H)

1 SASO v = 71 b; “The Regulation of energy efficiency label”,

https://www.saso.gov.sa/en/about/Systems_and_Regulations/Pages/Energy_Efficiency_Label _Regulation.aspx
(RHBI%H - 20194E3 A 14 H)


https://saso.gov.sa/ar/mediacenter/events/Documents/180308_appliances_workshop_vF23%2002%201439.pdf
https://www.saso.gov.sa/en/about/Systems_and_Regulations/Pages/Energy_Efficiency_Label_Regulation.aspx

213 TOMEET HEEK - BRY A DEIRE

(1) Vision 2030

YU TT T BT BUFIE 2016 4 4 AT, 2030 4FE TIZERM TN & IR A 7o R UG
[ Td 5 Vision 2030 & /A% L7212, Vision 2030 (X, + 7 U7 7 T M 9 X ERERED
3AMEL LT, O7 77 KOS AT At OHL, @7 m— Vg KE, @HERRRE
AEISHNCIEH L, 797, 3—uvX 77U D 3 KEEZHESEEN AT, 28T
ATE

2017 &= 4 A1z, #RFBASEET#S (CEDA: Council of Economic and Development Affairs)
I%. Vision 2030 ®FEBLIZAIF /-7 w7 Z AL LT, 12 20 Vision Realization Programs
BINF LT, 2018 4£ 10 AKFRT6 DD 7 0 7T AOWNENAEINTWNDHH,

= 2-4 Vision2030 I1281+57055 L

DREFHTOT S L ~ExA
National Transformation Program 2020 2016 4-6 H 6 H
Financial Sector Development Program 201845 H 9 H
Quality of Life Program 2018 -5 H 3 H
Privatization Program 2018 -4 H 24 H
Public Investment Fund Program 2017410 H 25 H
Fiscal Balance Program 2016 412 H 22 H/2017 412 H 19 H
ENRITOTS L

Enriching the Hajj and Umrah Experience Program | —

National Industrial Development and Logistics | —
Program
National Companies Promotion Program —

Strategic Partnership Program —

The Housing Program —

Saudi Character Enrichment Program —

HEm) B - ¥ oy - e¥a 47 1A« U¥ R; “Vision Realization Programs ~ The Public Investment Fund
Program ~% H:(Z 1Bk
https://www.jetro.go.jp/ext_images/world/middle_east/sa/sj-visionoffice/activities/gaiyo20180928_1.pdf

(AR A : 20194E 3 7 14 H)

2 \/ISION2030; “Cabinet Approves Kingdom of Saudi Arabia's Vision 2030,
https://vision2030.gov.sa/en/node/161
(B A 201945 3 ) 14 )

13 KSA; “Saudi Vision 2030, https://vision2030.gov.sa/download/file/fid/417
(MBI R : 20194E3 H 14 H)

“WH-HoY-vYarAd7 0 X - U K, “Vision Realization Programs ~ The Public Investment Fund
Program ~”,
https://www.jetro.go.jp/ext_images/world/middle_east/sa/sj-visionoffice/activities/gaiy020180928_1.pdf

(RAEBI A 2019453 ) 14 A)


https://www.jetro.go.jp/ext_images/world/middle_east/sa/sj-visionoffice/activities/gaiyo20180928_1.pdf
https://vision2030.gov.sa/en/node/161
https://vision2030.gov.sa/download/file/fid/417
https://www.jetro.go.jp/ext_images/world/middle_east/sa/sj-visionoffice/activities/gaiyo20180928_1.pdf

F72. Vision2030 Dt e LT NEXH H1E2 (AVIBRANTSOCIETY) | . (B
7287 (ATHRIVING ECONOMY) | . TELAIZRES (AN AMBITIOUS NATION) |
EWVNVD 3ODT—< RN LN TWDHYS, Zd Vision 2030 TiE, @I HAE L LT 9.56W
DFAFRETRALX—DBE AL T— T4 L LTHIT TS, F/z, 2020 FF£F Tl
3.45GW, 2023 #F TIZ 9.5GW DA FAIRE= /L X —E A% HiJIZ, Vision 2030 &
National Transformation Program ¢ T "C National Renewable Energy Program (NREP) 735
I TV B,

15 KSA,; “Saudi Vision 20307, https://vision2030.gov.sa/download/file/fid/417
(ReA&BBE A : 201943 H 14 A)
16 General Authority for Statistics; “Indicators of Renewable Energy in Saudi Arabia 20177,
https://www.stats.gov.sa/sites/default/files/indicators_of renewable_energy_in_saudi_arabia_2017_en.pdf
(AR A 20194E3 H 14 H)

10


https://vision2030.gov.sa/download/file/fid/417
https://www.stats.gov.sa/sites/default/files/indicators_of_renewable_energy_in_saudi_arabia_2017_en.pdf

(2) ESCO

2017 45 10 A, Public Investment Fund (PIF) %, &= /L —HEEHEBIC & % Tarshid
(%1144 The National Energy Services Company (NESCO), Super ESCO) D% 7% F % L7z,

NP E 34 (PIF: Public Investment Fund) 13 1971 FEICRE S NZEFE 7 7 > R TH
DY UUTIETREOREIZET THEIEAICEZE L RS0 Y7 P ~EeiflEsr
iToTHV ., 2015 FOEERHRIFIC, #F - BAFERER#S (CEDA: Council of
Economic and Development Affairs) (ZB& Siu, A< R BV - < BN
PIF DR L 7r o721,

PIF 7’1 77 A%, Vision 2030 EHUZ AT TRESNTZ 12 >OT 0 7T LD HHOD
—OThY, hUTTIETOREZALOT YLD, ZOTa T T ADS b,
HHtE 7 ¥ —0RIR L5 EA =7 F 7 (Initiatives to launch and develop new sectors) T
IZ. National Energy Efficiency Services Company (Super ESCO, Tarshid) D&% 2% #8157 CTE
D, BHFEOTM 19 @) PLrof&E4m e, FEICBT =R F—2h=RlED L
EErHfEL TS,

Tarshid (%, Vo7 Z 7 BUFR 8T 5 Vision 2030 © HIWIZI»> T, TR/LF— -
PESE - 94 (MEIM: Ministry of Energy, Industry and Mineral Resource) . MEE (MOF:
Ministry of Finance) . ¥ v 4 —xt& % — (SEEC: Saudi Energy Efficiency Center) &
HHE L BN R L ORI DB =L X — 2 HEfE L T\ 52, Tarshid (3, H = %/L
X —{RAEEAK (ESPC: Energy Savings Performance Contract) % i@ U C. ESCO (Energy
Service Companies) |2 & 2 i GrHI RO % E D 57217 Tl <, m—74 /L ESCO
DRESIBAFE. H51Y —/L=° ESPC 7 > 7' L— h ORISR, EEE R F~—7 &I
BT RX—0D M&Y (HIEELMRFE) TA BT A ORESIAEET D, £72. 2018 4]
HWIRBIE, BAWF T 4 A, FR, EADOEFExHET n =7 FLHITO LED 71
T MEELTWDHA

17 Public Investment Fund (PIF); “PIF History and Context”, https://www.pif.gov.sa/en/pages/AboutPIF.aspx
(BB H 2019453 H 14 H)

18 PIF; “Public Investment Fund Program (2018-2020)”,
https://www.pif.gov.sa/style%20library/pifprograms/P1F%20Program_EN.pdf
(BB H 201943 H 14 H)

19 The officel Saudi Press Agency; “PIF PIF Establishes New Energy Service Company ‘Super Esco’

2 PIF; “THE PUBLIC INVESTMENT FUND ESTABLISHES SUPER ENERGY SERVICE COMPANY -
SUPER ESCO?”, https://www.pif.gov.sa/en/pages/News27.aspx

(BB H 2019453 H 14 H)

2L World bank group; “Transforming Energy Efficiency Markets in Developing Countries: The Emerging
Possibilities of Super ESCOs”,
http://documents.worldbank.org/curated/en/536121536259648570/pdf/129781-BRI-PUBLIC-VC-ADD-SERIES-6-
9-2018-12-9-31-LWLJfinalOKR.pdf ~ (A4 B'EH : 201943 A 14 H)

11


https://www.pif.gov.sa/en/pages/AboutPIF.aspx
https://www.pif.gov.sa/en/pages/News27.aspx
http://documents.worldbank.org/curated/en/536121536259648570/pdf/129781-BRI-PUBLIC-VC-ADD-SERIES-6-9-2018-12-9-31-LWLJfinalOKR.pdf
http://documents.worldbank.org/curated/en/536121536259648570/pdf/129781-BRI-PUBLIC-VC-ADD-SERIES-6-9-2018-12-9-31-LWLJfinalOKR.pdf

= 25

Tarshid DRATA I RILEF—LZDHE

ATAURILE— M=
Tarshid [ZEfH ESCO FHEH L X— hF—v v 7 E2FEON
FL[ ESCO H 4 Tarshid 25525 EIF 727 v ¥ = 7 kO Eji ER1Z ESCO

(Private ESCO)

HIgE LA, 728, Tarshid ® ESCO 'u ¥ = 7 MNIEHH
TAHIZIEISEEC 2B U727 A4 B ABENRMLE L 725,

BT 77 A ¥ —
(Energy efficiency equipment
suppliers)

Tarshid 138 = 2 BT 2 T T4 P —oA— D —
LR—=hF =y T EFES,

) % | (Governmental)

A

Tarshid X0 % ONBURBEES 23 BT A« = 3 2 Blis O &
Z.OMmERICRITEEN S,

(Customers) | pE£%
(Commercial)

Tarshid (347 « A /L. F—/L_ G, WERe s, &’
B0 BERxLET =7 T 5,

TEX
(Investors & Financer)

ESCO i ~D%E& % A L9 5 AN L OREEEFE Ikt L
THEA 4R 5,

HiFT) Tarshid 7 =7+ |; “Stakeholders” % K (2L (BIMRE AT 2 = 2B T

)
Z

http://www.tarshid.com.sa/stakeholders/
(ORAcME R 2019453 A 14 A)

Beneficiary entities

ww, ¢ \
~

OOTARSHIDP

Private ESCOs

2-2 Tarshid DY —ERIB#HAEX—L4

HiFT) Tarshid 7 = 7+ b; “Building retrofit”,
http://mww.tarshid.com.sa/our-services/buildings-retrofit/
(ORAcME R 2019453 A 14 A)
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http://www.tarshid.com.sa/stakeholders/
http://www.tarshid.com.sa/our-services/buildings-retrofit/

k. EEVES TII . ALOBYOMHR O T RV X =R mH 52 2 A E LT,
2T OBUFHEES & AWIREES N Tarshid & EBIER 2 5 2 & &2 B/HAHT T b, Tarshid
O7r Y7 M, REROET VX —HMHOTe =7 O 710%% Hd, ZOii

IIHEE 110 B2k R & S 5%, Tarshid DOFAZIZ KV HIFFS D ACRIZEL T O v %,

® VT IETILEIHETHRNF—DEMR
(Achieve significant energy savings for Saudi Arabia)

& ERNA—FT—VyFAF—LxB LA — Ak T X — DML
(Develop the energy efficiency services sector (through public-private partnerships)

® TXNX—HP—bRks &KUY ¥ —TOREMAAI (2020 4 % T2 700

DIEMBIH & ZiAte)
(Create jobs in the energy services sector and related sectors (approximately 700 jobs by

2020))

22 World bank group; “Transforming Energy Efficiency Markets in Developing Countries: The Emerging Possibilities
of Super ESCOs”, http://documents.worldbank.org/curated/en/536121536259648570/pdf/129781-BRI-PUBLIC-

VC-ADD-SERIES-6-9-2018-12-9-31-LWLJfinal OKR.pdf

(A% R : 2019 4E 3 H 14 H)
23 PIF; “Public Investment Fund Program (2018-2020)”,
https://www.pif.gov.sa/style%20library/pifprograms/P1F%20Program_EN.pdf

(B[S R - 201943 H 14 A)

13


http://documents.worldbank.org/curated/en/536121536259648570/pdf/129781-BRI-PUBLIC-VC-ADD-SERIES-6-9-2018-12-9-31-LWLJfinalOKR.pdf
http://documents.worldbank.org/curated/en/536121536259648570/pdf/129781-BRI-PUBLIC-VC-ADD-SERIES-6-9-2018-12-9-31-LWLJfinalOKR.pdf
https://www.pif.gov.sa/style%20library/pifprograms/PIF%20Program_EN.pdf

(3) BAHE D ES:EESNA

FOUTIETOES Y = x At (ECRA: Saudi Electricity and Cogeneration
RegulatoryAuthorlty) %, 2017 4E 12 A 12 H OB #Am 0 IR D B 72
WENKBINTCZ L2 R/FR LT, ZOBEICHE, 2018 E 1 ﬂ 1B T o
v 7 [E = /1424t (SEC: Saudi Electricity Company) Tl #r7= 728 B 03w H & iz,

A Tl A OE B A B O E ) &5 1-6000kWh, 6000kWh LA
b D250 T IAVIZER LY | BREHEILE N E T 18Halalah/kWh, 30Halalah/kWh
I B S e, Eo, EEAK OB OB IEIHSICET T 0, FEHED,
PR OB IIRMIIE BT S, BT Sz BEhORER, o7 771
B ARENRENEEO —ERAMER LD a R NaETel SHH B,

%R 2-6 SEC OHEHHE

BERU AR
HEEAN = [E Fol)rg BT EX sk, FAR
y2oa= U (Halalah / | (Halalah/ (Halalah / (Halalah/ | (Halalah/ | E#&HEER
(kWh/month) | kWh) kWh) kWh) kWh) (Halalah /
KWh) Wh)
1-6000 18 20 16 32 18 18
More than 30 30 20
6000
HIFT) SEC 7 = 7 %A I; “CONSUMPTION TARIFFS” % HI/ERS (BT 2 = 2R CRER)

https://www.se.com.sa/en-us/customers/Pages/TariffRates.aspx
(B A 2019453 ) 14 A)

24 ECRA,; “Tariff consumption”,
https://www.ecra.gov.sa/en-us/ECRARegulations/Electricity Tariff/Pages/Tariffconsumption.aspx
(Ic#HE A : 201943 A 14 H)
%5 KAPSARC; “Electricity Tariff Changes in Saudi Arabia (1974-2018)”,
https://www.kapsarc.org/research/publications/electricity-tariff-changes-in-saudi-arabia/
(Ic#EH% A : 201943 A 14 H)
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https://www.se.com.sa/en-us/customers/Pages/TariffRates.aspx
https://www.ecra.gov.sa/en-us/ECRARegulations/ElectricityTariff/Pages/Tariffconsumption.aspx
https://www.kapsarc.org/research/publications/electricity-tariff-changes-in-saudi-arabia/

2.2 UAE [ZB89 B 904
221 BT RIILX—ICEAT 5% - BERDEIR

(1) BB FIZET SRR
UAE @ NDC (Nationally Determined Contribution : IR 285050 A HI - 0] B AZ) 24
R & BRI RAFEOBRERDIUTILL T O
& 2-7 UAE O NDC ZHKR & REABRDR TR
BUR AR BE

UAE NDC e )=V T RAF—EHOL 2021 FETICTRALF—I v/
(2016 4F 9 A 21 H#EH) 2D UL,
HIFT) UNFCCC; “NDC Registry (interim)” % J(ZVERL (BRTE AT 2 = ZE/HF CRoaR)
http://www4.unfccc.int/ndcregistry/Pages/All.aspx
(B R 2019 4E3 A 14 H)

(2) ETRIZET HHBRER

UAE [ZB1T 28 = RO 7%, UAE £ L TOEIBL L TORVMA L, B
EZ & DM MAICKAEND, BEREOFTH, FIZARNROREFRBEO K E U R
A ERE, 77X CERETORYMBPEATHD Z b, UTICER L~ TO
WOAA, RS ERE, 77X EREOIRY Az i#ld 2,

1D EHRLARNIILTOEIRIILEF—SFTORY A
@ UAE VISION 20212

2010 4E1Z, UAE EffI% 2021 4E % TIZ UAE Z iR ClaOER ET5 2 L 2 Hig L
U725 & LT VISION 2021 #3K € L 7=, VISION 2021 Cix, @A T 5~
A7 (World-class healthcare) . Ht4+ /1% A 3 % Fak#k % (Competitive knowledge
economy) . 224 C/AIE72 w5 (Safe public and fair judiciary) . fR L=tk e 7 A5
T 47 4 OHERF (Cohesive society and preserved identity) . FefcrlRE7/REREEE A > 7 T

(Sustainable environment and infrastructure) . —iiD#HE > A7 A (First-rate education
system) TOHY fHA % SEhE L T\ b,

% UAE; “VISION 20217,
https://www.vision2021.ae/en
(ReA&BBE A £ 2019423 H 14 A)
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http://www4.unfccc.int/ndcregistry/Pages/All.aspx
https://www.vision2021.ae/en

® UAE Energy Strategy 2050

2017 12, UAE THID T L 2 5EER TR — SN f L F—iliE Th 5 =R F—
HE M 2050 (Energy Strategy 2050) | A3BHAA Si7z, AREIE T, BEIHMHTOI—HR 7 v
N7V & T0%HIKT 52 & & LTW\WD, Fiz, 2050 4% TIZ 40%DE =R & HKhid 5
ELTWD, ZHUCL Y, 2050 45 F TIZ 7000 {& AED OHIBEMEN RiAEN D, -, &
FIE EBREMEOMN. E LT, BEBEIZHDDZ V- 23 VX —HOEE% 44% LT
5AEAEBITF NS, BRI, 7V = x X —44%, A 38%, 7V —ra—)
12%., JF16%E LCT\5, UAE BIRFIZ, 2050 4E % Tl AED6000 (B D& % ki L, Hi
MTHENFTFEICHIET DI & & LTNDBHY,

UAE Energy Strategy 2050 MO EBLIZ B CTOR Y #l7x1%, 3 B THR SN TWD, 6
—BERICE AN X —OHEEZ T TRV | ZO%ROE "B TIL, RiBSEF TOR T
FNX—DHEHE SN DB,

% 2-8 UAE Energy Strategy 2050 M EXRERIDEY Y #8H4

Jz—X Y #H

o T xNLX—JHEDZLEI (Ensure stable sources of energy sources)
BB | = AF—JHOZLEL (Ensure the diversification of energy sources)
o A X —0HEE (Accelerate the move to efficient energy consumption)

o REZBOE TR FX—ABIZNT T2 B T 7o iR SR OPESE (Aimto find new
energy-efficient solutions for transportation)

o WFFEBAFE~D%EH (Focus on research and development)
BB | e FirRE R X —HERICmIT e A S X—T g v EAIEME DR
(Enhance innovation and creativity in the supply of sustainability energy)

HIFT) Ministry of Energy UAE; “UAE state of energy report 20177 % 3512 /ERk (BRI AT & = ZEMBF TRaaR)
http://dcce.ae/uae-state-of-energy-report-2017/
(BAeM% R 2019453 A 14 H)

2) FEASIZEFREIRILF—DBHTORY A

R BURFIE, 2009 RIS R3A 2B DBREE ORIt DR & =L X —RIH D5
PRI T, RS - =)0 F— i matake (DSCE: Dubai Supreme Council of Energy)
XL L72%, DSCE I&., #HEOBE THEMEI N TV D =1L F —IR D BEFDOHLY #

27 The official Portal of the UAE government; “UAE Energy Strategy 2050,
https://government.ae/en/about-the-uae/strategies-initiatives-and-awards/federal-governments-strategies-and-
plans/uae-energy-strategy-2050

(BB H : 2019453 H 14 H)

28 Ministry of Energy UAE; “UAE state of energy report 2017,

http://dcce.ae/uae-state-of-energy-report-2017/
(AT A : 201943 H 14 A)

29 RSB for electricity and water; “Dubai Supreme Council of Energy”,

https://www.rsbdubai.gov.ae/about-us/dsce/
(AR A : 201943 H 14 H)
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http://dcce.ae/uae-state-of-energy-report-2017/
https://government.ae/en/about-the-uae/strategies-initiatives-and-awards/federal-governments-strategies-and-plans/uae-energy-strategy-2050
https://government.ae/en/about-the-uae/strategies-initiatives-and-awards/federal-governments-strategies-and-plans/uae-energy-strategy-2050
http://dcce.ae/uae-state-of-energy-report-2017/
https://www.rsbdubai.gov.ae/about-us/dsce/

BT 57200, BORMeHsAZRIET 2 Z 2 A E 5%,

DSCE i, &/, K, KZ@EREIO 3 BT DTFEZMTOT~ v KA R~vxy
A b : Demand side management (DSM) DHEHEIZAR 2 BOR & Bl 250 E LT\ 53,

® THEDHIH LA T RNF—ITRDLITHROFENM (Implementing demand abatement and
energy efficiency measures)

® T /X —{HEEDOFMN (Evaluating energy consumption)

® FAAIZBITHZRAF—iE~ v ' 7 OFi% (Developing intensity mapping for
the Emirate)

® KOHIEICER D S HDEA (Introducing abatement technologies for water)

® EJ) L7kl (Power and transportation fuel)

D Dubai Integrated Energy Strategy 2030 (DIES 2030) *

UAE @ Vision 2021 } OY7' ) — U RIS IZ I - 7272 C. DSCE | Dubai Integrated
Energy Strategy (DIES) 2030 % 37 L7z, DIES2030 /%, =R/ X —tF=2UT AT
FNX—=GWHICBNWTY ==y PEZRET HIOD KA DY a &8T5
LOTHD,

DIES 2030 Tl&, LEHR T/ F—{EE DMk, KT 5= 1L F— LIKFEOH)
il #RHE OFHE ATREME L BRI O EEFEEE LTORLTEY . LLFORY A% FEhi
LTW5, 728, DIES2030 THIFbNTWE 7 a2/ I a0—>L LT, RETHHT
% Demand Side Management 2030 (DSM 2030) 23&% 5,

30 Dubai Supreme Council of Energy; “Dubai Supreme Council of Energy”,

https://www.dubaisce.gov.ae/en/about-dsce
(AT A : 2019423 H 14 A)

31 The official portal of the UAE government; “Energy”,
https://government.ae/en/information-and-services/environment-and-energy/water-and-energy/energy-
(B H 2019453 H 14 H)

32 TAQATI 7 =7 # 1 |; “ABOUT DIES 2030,
http://tagati.ae/dies-2030/

(AR R 201943 H 14 H)
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https://www.dubaisce.gov.ae/en/about-dsce
https://government.ae/en/information-and-services/environment-and-energy/water-and-energy/energy-
http://taqati.ae/dies-2030/

& 2-9 DIES 2030 [ZH1F+% DSCE OH Y #HH

T—< S
e DSCE A7 1 A®3%r. (DSCE Office Creation)
o HTEHIOKK (GE—iH) (Demand Reduction
measures-1%t Wave)
o AN ALLLHENE (Integrated gas Supply Strategy)
o EHIEOKLHE (5 _5#) (Demand Reduction
measures-2"4 Wave)
e Aw— K7V v R (Smartgrid)
o FEEEHIEICITTZ8 7 r s T AoHE (8 programs
for Demand Reduction)
o 13MW DO KBEYE3EE (13MW Solar plant)
e JU—2ENT ¢/ a—FK (Green Building code)
7 — xR —IE o Av—|hA—H—LRw—F7Y v FOEA
(Clean energy power plants) (Deployment of smart meters & smart grid)
o 7 U—rfipr:kJiFEE (Clean coal power plant)
HiAT) Dubai Supreme Council of Energy 7 = 7' ¥ |; “DSCE Road Map” % JE(CfERL (BIR T &2 = ZERMF
THIFR)
https://www.dubaisce.gov.ae/en/about-dsce/about-us/get-to-know-us/dubaisce-road-map
(A&B% A - 20194E 3 A 14 H)

DSCE : sk (Al O
(DSCE: organizational build
up)

BT R — L TEEDOHIE
(Efficiency & demand
reduction)

@ Demand Side Management Strategy (DSM Strategy)

DIES2030 D—#fi& L T, TmEFMTOETZRXNLFX— (Fv 2 R A RvRxT AL b
Demand side management, DSM) @ E v #HA Fi¢t & L T, Demand Side Management Strategy

(DSM Strategy) 23HRE S4Llc, FAA 2R Che b R rlae et & L, A= x/L¥
— B TOu—LETIVET DD, BRI EE T R OUKFFEEOHIEIT R O %
i & T OGS % 35, DSM Strategy Tld, 2030 4FF CTIZENHE &N OVKOIEE &
% BAU T 30%HITET 2 BIE A48T TV 5%,

LLIFIZ/RT 18 Y . DSM Strategy 1%, H =V X—HIEOERIZWTZ8 >0 v /7
LTHRIILTND, 70 77 JRNC, HYE TN ED b T b, 72385, 2016
1 HIZi%, DSM Strategy DIEE 47 4 2 & LT TAQATI 2NiRAL S iz,

3 TAQATI 7 =74 b; “DSM Overview”,
http://tagati.ae/dsm-2030/ ~ (Fc#&FHEH : 201943 A 14 H)
3¢ TAQATI; “2017 Annual Report Dubai Demand Side Management Strategy” % Z&(Z{ERK (BAMRE T2 —ZEHR
WFCHIFR) |, http://tagati.ae/report/2017.pdf
(Bc#eBATEH : 2019423 A 14 H)
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https://www.dubaisce.gov.ae/en/about-dsce/about-us/get-to-know-us/dubaisce-road-map
http://taqati.ae/dsm-2030/
http://taqati.ae/report/2017.pdf

& 2-10 DSM Strategy ® 70455 L

70455 A

AE

EEAR -

b7/ ]
(Building
Regulations)

s HMIEOEMIIKITH 7V —v AT 4T
a— RO ENE

- IKIEE DI O 72 8 O H D HE L
(Implement Dubai Municipality’s (DM) existing

green building regulations in new buildings and

update the regulations to double electricity and

water savings.)

55
R ==

o R/SA BT
(Dubai Municipality)

@& Y &
(Building
Retrofits)

o NAA D FEY OUE L E T - KIHFEED
HINRCA SR D32k (2030 423212 30,000 77 D&
W)

» BUNREMDORbA, TO%MEEM. ETH
(ZHER
(Retrofit the existing building stock in Dubai with

electricity and water efficiency measures, in the aim

of reducing the energy intensity of up to 30,000

buildings in Dubai by 2030. Start from government

buildings, followed by commercial and residential
buildings. )

o HIHIEEER
(RSB for electricity &
water)
L3 el O AN NI w7 e
(Etihad ES)

o MK /AE S OHHNC LY 2030 £ F TIZ R

o Bl EE R

o 4 E | N OHUBRE D 40%% ERh b (RSB for electricity &
(District ('Increase the penetration of efficient district | water)
cooling) cooling (DC) to 40% of the total cooling capacityof | ¢ =5 ¢ N K - =2 2
Dubai in 2030 by regulating the DC market. ) (Etihad ES)
o B KITHR D EhRIEHEDBRTE . FEhti, B
EE
R T |« B KHEREORKRE WERLITST 258
N U v T BRI 7RI OBSE, FEhE, B o
(Standards HE L o HITSEME(LEHIT
and Labels for | Develop, implement and regularly update (ESMA)
Appliances & | electricity and water efficiency standards and
Equipment) comparative labels for high consuming appliances
and equipment used in the UAE. Promote the
adoption of higher efficiency products)
o NILKIRITISIT D FKEHE K OHERE
KV =2 | RAL DT Y =0 )T ~ORFRLDTTHR
B O M| OFM

(Water Reuse
and Efficient
Irrigation)

(Irrigate all public areas with treated sewage
effluent (TSE), implement efficiency measures in
Dubai’s green areas and use excess capacity of TSE
for other uses (e.g., private irrigation and DC). )

o NSA BUMH
(Dubai Municipality)
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TS DB HER AT~ 0 i ) R R A
BRI (i S OB R D B )
o BAERSA OB — T 2 ERRIET | o s g pps

= 4 BB H DTN (Dubai Municipality)
(Outdoor (Adopt high-efficiency technology for outdoor | , 1o < ¢ SRS
Lightning) lighting in roads and other public areas of Dubai, (RTA: Roads and
both in new mstallatlon_s z_:md retrofits of the existing Transport Authority)
assets. Implement efficiency measures, such as
dimming and partial switch-off in residential
areas. )
o mWEFXINR, B ONRIEDOELR, B
WA LT COE M & KB B O
By | S BB TOBR LA e
N A o RAAFES - KT
5 74
Adj lectrici iff in Dubai (DEWA)
(Tariff Rates) (Adjust electricity and water tariff rates in Dubai

to be cost-effective, ensure economic efficiency,

and align ratepayer with DSM objectives. )

o BRUBHE O HIT &SRB T E OHITEIZ M T,
B OFTA IR LT, BIRAIRE Y E
AT NOEAEHE L DEWA R ~oHzge | © FAET - KT
(Encourage building and household owners in (DEWA)

Dubai to install solar photovoltaic (PV) systemson | ® =7 A /N K+ = A =2

their rooftop and connect them to Dubai Electricity (Etihad ES)

and Water (DEWA) grid; and as a result, reduce

their electricity bills and total demand on the grid. )

Shame Dubai

HFT) TAQATI; “2017 Annual Report Dubai Demand Side Management Strategy” % F&(Z/ER (BIIRE T2 =38
KenFCRIER)
http://tagati.ae/report/2017.pdf
(BAeM% R : 2019453 A 14 H)
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http://taqati.ae/report/2017.pdf

DSM Strategy TIRE SN2 8 D71 /T AaEfitEd 5 Z LT, 2030 4% TIZHE
VHE & 19.0TWh, /KiH% & 47.2BIG (Billion Imperial Gallon) OHIJE%Z BfE L LT\ 25,
%77 LHOBIHEREOHKEIRIL, LLTOEY Th D ¥,

& 2-11 TOUSLADENHEERVKHEEZEDHIREE (2030 %)

BENHEE KEEE
PA=RA PN HIiEE | £&Ich IR = 2KIch
TWh HEHEE BIG HBHEE

T (Building Regulations) -5.3 27.9% -15.2 32.2%
EkfE (Building Retrofits) -1.7 8.9% 5.8 12.3%
il (District Cooling) 2.7 14.2% - -
HEERRTRY 7 -8.2 17.4%
(Standards and Labels for Appliances & 4.1 21.6%
Equipment)
K DR K OFERE -8.9 18.8%
(Water Reuse and Efficient Irrigation) ) )
JZ4FEBH (Outdoor Lightning) -0.3 1.6% - -
¥ 7] - KB (Change of Tariff Rates) -4.9 25.8% 9.1 19.3%
Shame Dubai - - - -
Bal -19.0 100% -47.2 100%
HIFT) TAQATI; “2017 Annual Report Dubai Demand Side Management Strategy” % #:IZ{Ea (BItRMEAT & =28

http://tagati.ae/reports/2017/DSM-Strategy-Annual-Report-2017-Eng.pdf
(AR A £ 2019423 H 14 A)

DSM Strategy TO 7' 1 7 Z A TIE, B nE COAR= RO A & L TEEDHLH
(Building Regulations) & &#y&f& (Building Retrofits) 2 > ~7' v 75 AZ&#ED TV
D, 7T N1 OBRYEIEITIE, FIEOEMICHTOIENT 4 7 a— REHEL
TW5, ZO7arIhE, RAABIPFELTEBY ., BBFOZ7 ) —v T v
Ja—REEALET e I 8ThD, £, 7077482 0@YSsETIE, BEERO
M ERGE LT, ZRAXF—ROMNEYOES) L AKOMEHEDOHIIZE T 5k
a7 LeHiETs, Zo7v s A%, SHIEES (RSB forelectricity & water)
& Etihad ESCO 23FT LTV 5,

B BYFHI AT A AL SA’FAT®

RAABFIE, @R 7 ) — eV oRmMEOR BB, 27— ELT v

BSRAALBUTY = 7% A b “AL SA’FAT?,
http://www.web.alsaafat.ae/ (FAEH%EH : 201943 A 14 H)
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http://taqati.ae/reports/2017/DSM-Strategy-Annual-Report-2017-Eng.pdf

T DMl AT 5T D AL SA’FAT 238 A L7-, 2016 FAZHIIRN R E S 4172%,

AL SA’FAT Tli&, A DTV =V ENT 4T a—RThD RAA 7Y — BN
7 4 > 7B & E: (DGBRS: Dubai Green Building Specifications and Standards) 2010 (2
FEOWRHIEE B 25 E SN TW5D, FERFG 7 TV IZLL T Oy Th 5 %,

T anP—LEHE (Ecology & Planning)

HMDAAL X )T 4 (Building Vitality)

EIONFEME—x /L F — (Resource Effectiveness - Energy)
EIRDOhFM—K (Resource Effectiveness - Water)

EIR OB HRNME—JE & BEFEY  (Resource Effectiveness - Materials & Waste)

AL SA’FAT (. @Y OFe rlRerE Ol HEAEIZIE > T, mWEHEIIED D 7 Z F 7,
T— L R, YN — T AD 4 OO T AVICHEINDS, R DOETORAED
747 (Villa) XOEXREY ORMERER D BT T RERENeRIREEE LT, 7
X Safa ZEDTNS, £/2, 7BV X Sa'fa TRHEGERDIFFADOY 1 Z (Villa) &
OPEENED Z RS B ORTORYB T ~EEREL LT, v —Safa & F
HTND, KB TH D7 1 X Safae i/l 3 —Safa Z#4ili7z L7 8T, B
FEAT-T LT, I/ R Safa, 77 FF Safa DFEGEN G HvDd, ek, I—
VR Safa & 77 FF Safa ~DOFRRFELELFIHE L TR Y . nZEB (Nearly zero energy
buildings) OHFAYZRILRDE)E I3 L TV D,

36 Government of Dubai; “AL SA’FAT”,
https://www.dm.gov.ae/en/Business/DubaiCentralLaboratory/ProductCertificationServices/Documents/Green%20B
uilding%?20Certification/AL-SA%27FAT.pdf

(AR H : 20194E 3 H 14 H)
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https://www.dm.gov.ae/en/Business/DubaiCentralLaboratory/ProductCertificationServices/Documents/Green%20Building%20Certification/AL-SA%27FAT.pdf
https://www.dm.gov.ae/en/Business/DubaiCentralLaboratory/ProductCertificationServices/Documents/Green%20Building%20Certification/AL-SA%27FAT.pdf

Optional

_ ol it Mandatory for
W iR/ all other buildings

Mandatory for
Bhiscsnssatsbsonshdovisunspibe s private villas

and industrial

buildings

Bronze Silyer Gold Platinum
Safa Safa Safa Safa

2-3 EWEEES A TL AL SAFAT

HIFT) TAQATI; “2017 Annual Report Dubai Demand Side Management Strategy”,
http://tagati.ae/reports/2017/DSM-Strategy-Annual-Report-2017-Eng.pdf
(AP H : 2019423 H 14 A)

) TIREICEFAEIRILF—HEHFTORY A
@ Abu Dhabi Urban Planning Vision 2030

T 7 X EBIEL, BRETEENR & LT ORI~ O DR T R A 72 ik e 3
~OHEFbEE T, BRIF ORI 5 K HIFHE & L T Abu Dhabi Economic Vision 2030
Z %3¢ L7-%, Abu Dhabi Economic Vision 2030 ([ZiR - =BT, 7 7 & v #iiiztEat#EsS

(Abu Dhabi Urban Planning Council) (%, Abu Dhabi Urban Planning Vision 2030 % 487,
A7 T L R, RIFITEOfELR L ATHERE O, 7 7 & © OffE#] - ETE
HI724TV « b E BT Ha I 2 =7  OILRAZME LT, 77 ¥ EOFHG Al g 7o # ipk
EE#EHL TW5H%,

® Tarsheed®

2017 /£ 1 A, 77 # ek - T (ADEWA: Abu Dhabi Water and Electricity Authority)

37 The government of Abu Dhabi; “The Abu Dhabi Economic Vision 2030, https://government.ae/en/about-the-
uae/strategies-initiatives-and-awards/local-governments-strategies-and-plans/abu-dhabi-economic-vision-2030
(AR H : 201943 H 14 H)
38 Abu Dhabi Urban Planning Council; “Abu Dhabi Vision 20307,
https://www.advantageaustria.org/ae/events/01_Abdulla_Al_Shamsi.pdf
(AR A : 2019 4E 3 A 14 H)
39 Emirates GBC; “Green building city market brief”, https://emiratesgbc.org/wp-
content/uploads/2017/03/AbuDhabi-Green-Building-City-Market-Brief_May-2017_Final.pdf
(AR A : 2019 4E 3 14 H)
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http://taqati.ae/reports/2017/DSM-Strategy-Annual-Report-2017-Eng.pdf
https://government.ae/en/about-the-uae/strategies-initiatives-and-awards/local-governments-strategies-and-plans/abu-dhabi-economic-vision-2030
https://government.ae/en/about-the-uae/strategies-initiatives-and-awards/local-governments-strategies-and-plans/abu-dhabi-economic-vision-2030
https://emiratesgbc.org/wp-content/uploads/2017/03/AbuDhabi-Green-Building-City-Market-Brief_May-2017_Final.pdf
https://emiratesgbc.org/wp-content/uploads/2017/03/AbuDhabi-Green-Building-City-Market-Brief_May-2017_Final.pdf

WEFZMTOE LNV F— (T~ R A R~ A | : Demand side management
(DSM)) 7’1 7' LCdh 5 Tarsheed % BHtA L 7=, Tarsheed (X, /K &R DRI E
ZEL, 2030 AFE TITKEBROHEE RS 2008 T 52BN LT ay =y
hCh B,

® Estidama

7 7 X eH iR EREES  (Abu Dhabi Urban Planning Council) 1%, Estidama &9 o
=T FT7 %Y Bz, Estidama X, 7 7 E 7 EE TR AlREME  (Sustainability) 7% &
THOTHY, 77X EEFft TR T EDOET NA~EEREIEL 2L LT
WHN, FigirRE/R X 2 =7 0, b, EBRNREREARYT LI EAAME LTE
D, BRE. B Uk, R0 4 SOHEOFME RS TWn oY, D5 bO—oD 7 1
77 L3, Pearl Rating System (PRS) T& 5,

@ BYFHES ZT 5 S—LFE T ZRT A (PRS: Pearl Rating System) 4

2010 - 11 HIc7 7 Z e 4BiligHEFEE< (Abu Dhabi Urban Planning Council) I3,
Estidama ® H1C/3—/LiHfi o 27 & (PRS: Pearl Rating System) %A L7, /S—/L3F
filis 27 HF, Frgerle7eikat, Ak, BN RSN TWL 77X B Ok, &%, v
4 T EFMT DL AT L TH D, "= /VEHlie AT AE, FHlIRICE > TR D 49
DXETHRIN TV D,

]

Tl

NR—)vaa=7 4iHli A7 & (Pearl Community Rating System) :
= )V EY)EIAM S A7 2 (Pearl Building Rating System) : i &t & &%
N—)v 4 ZEHli A7 2 (Pearl Villa Rating System) : % &t & Hta%

NSRRI S AT 2 (Public Realm Rating System) : #% it & A%

Wl

ZNENOEMII LT, GHBiBefl, satBeis, ik Brg. M B T ORtlh 2 Sk
T2,

® GHERE{H (Planning Rating) : FFEERE T, FEFHEHER R+ 5,
® LEHETM (Design Rating) : s B> Eﬁ%ﬂ E70 7 R & =ik G2 F40E L T
é_&%ﬂiﬁﬂﬁ‘éo u+n¥ﬁﬁi @ ﬁ)ETTéiTﬁXﬁT%é

40 Department of Urban Planning and Municipalities; “Estidama Program”,
https://www.dpm.gov.abudhabi/en/Urban-Planning/Estidama-Program
(PR 201943 H 14 A)
41 Abu Dhabi Urban Planning Council; “The Pearl Rating System for Estidama Public Realm Rating System Design
& Construction”, https://www.upc.gov.ae/en/-/media/files/upc/media/prdm/prrs_v1.ashx
(A H : 2019423 H 14 H)
42 Abu Dhabi Urban Planning Council; “The Pearl Rating System for Estidama Public Realm Rating System Design
& Construction”, https://www.upc.gov.ae/en/-/media/files/upc/media/prdm/prrs_v1.ashx
(ReAcBBE A : 2019423 H 14 A)
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https://www.dpm.gov.abudhabi/en/Urban-Planning/Estidama-Program
https://www.upc.gov.ae/en/-/media/files/upc/media/prdm/prrs_v1.ashx
https://www.upc.gov.ae/en/-/media/files/upc/media/prdm/prrs_v1.ashx

® EFXFH{M (Construction Rating) : XAt O B TR S 72 FIEIHE- T, @RS
NTWD Z & ZFHET 5, /S /VEERFHMIL, EHFHHICEL T 6 2FEMAZT
b,

o #EJTFH (Operational Rating) : J# M BHE T, REHTOEXIE VD ITVERESTHH ST
W5 Z LT D, AN Rl S AT LM E OFHli & 72 D,

Pearl Rating System for Estidama
Planning Communities Rating System
Stage
Design & Construction Villa Rating
Stages System
Operational Operational Operational Rating Operational Rating
Stage Rating System System

Operational Raveg

2-4 IN—)LEHl S R T L

H{FT) Abu Dhabi Urban Planning Council; “The Pearl Rating System for Estidama Public Realm Rating System
Design & Construction”, https://www.upc.gov.ae/en/-/media/files/upc/media/prdm/prrs_v1.ashx
(ORAcMBE R 2019453 A 14 A)

FHBEEIX 7 SO T TV IZa TR Y BHENAREE SEROHA PR ESNT
W5,

MABER 7 n A (Integrated Development Process)
H%&k 27 2 (Natural Systems)

FEAHLTVZERM  (Livable Spaces)

B H#E72/K (Precious Water)

BE7p = xL¥— (Resourceful Energy)
BREEIZELE L7244k (Stewarding Materials)
B9 7232 (Innovating Practice)

ARG BT 5 B D [3—)L ] ToREN., 1 R— il REEETH D, 1 —L
FHlE. 2 TOHEOEMNEE T REREEHES SN TEB Y, 2 SN— Vi, Bt
B ABMICR L TEBILISNTWNDES,

43 Department of Urban Planning and Municipalities; “The Pearl Rating System for Estidama”,
https://www.dpm.gov.abudhabi/en/Urban-Planning/The-Pearl-Rating-System-for-Estidama
(RAREBIE A 201945 3 ) 14 A)
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https://www.upc.gov.ae/en/-/media/files/upc/media/prdm/prrs_v1.ashx
https://www.upc.gov.ae/en/-/media/files/upc/media/prdm/prrs_v1.ashx
https://www.dpm.gov.abudhabi/en/Urban-Planning/The-Pearl-Rating-System-for-Estidama

222 RELDBIR
1) ELFarTa—F

1) /A

R/3A Tid, 2011 4E 1 12, BB COFMBIH & LT, RS 7 ) = BT 4
> 7 & E: (DGBRS: Dubai Green Building Specifications and Standards) 2010 73 K
NABIFIC X VB A S 724, DGBRS 2010 (X, =R/LF— /K, MEOHEE ZHIHS
NI, BAaM, —BRENEOWEICL D RS O@WMEEED M E, E- @Yo i,
FREF, B2Ek. EHOWERIC K 2B T ORBEEZ B E LTV 5%,

DGBRS 2010 M A gk, BrEEOBUFREMIZ L TOABEHILINTEBY ., A
DOEMITITE T E SN TV, D%, 2014 12, RAAL DR TOFEDOEMIIK L
THEB s,

DGBRS 2010 23 f STV e Wa) & Ehig LT, DGBRS 2010 723 & fv7= & ¢
1349 20% D E ST K QUK OIEE &2 HIH TX 5, DSM 2030 T 587 « KOHIEH IE
DHI30% % EDTEN . 85D T /T L0 bt K& 2EE% )5, DGBRS 2010
X, 7O 7 g bR SN 5%,

& 2-12 DGBRS 2010

vy T3y S
P A (Introduction)
a2 EFE (Definitions)
s ar3 TawY—&EHE (Ecology & Planning)
v vara @mossA 2 Y7 4 (Building Vitality)
N/ I BIR OB ME—x 31— (Resource Effectiveness — Energy)
v/ a6 BIEDORh=RME—K (Resource Effectiveness — Water)
v varT BIROBhRIE—EH & BEZEY) (Resource Effectiveness - Materials & Waste)

HiFT) Government of Dubai, Dubai electricity & Water Authority, Dubai Municipality; “Green Building
Regulations & Specifications” % FIZ/ERL (BEARE T & = ZE A TFoaR)
https://www.dewa.gov.ae/~/media/Files/Consultants%20and%20Contractors/Green%20Building/Greenbuildi
ng_Eng.ashx
(A H : 2019423 H 14 H)

4 Government of Dubai; “Green Building in Dubai”,
https://www.dm.gov.ae/en/Business/PlanningAndConstruction/GreenBuildings/Pages/Green-Building-in-
Dubai.aspx (f&BIEH : 2019423 A 14 A)

4 Government of Dubai; “Certification Schemes for Green Building Materials and Products”,
https://www.dm.gov.ae/en/Business/DubaiCentralLaboratory/ProductCertificationServices/Pages/Green-Building-
Certification.aspx  (F#&HELH : 20194E 3 A 14 H)

46 TAQATI; “2017 Annual Report Dubai Demand Side Management Strategy”,
http://tagati.ae/reports/2017/DSM-Strategy-Annual-Report-2017-Eng.pdf (A #&BE H : 201943 A 14 H)
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https://www.dewa.gov.ae/~/media/Files/Consultants%20and%20Contractors/Green%20Building/Greenbuilding_Eng.ashx
https://www.dewa.gov.ae/~/media/Files/Consultants%20and%20Contractors/Green%20Building/Greenbuilding_Eng.ashx
https://www.dm.gov.ae/en/Business/DubaiCentralLaboratory/ProductCertificationServices/Pages/Green-Building-Certification.aspx
https://www.dm.gov.ae/en/Business/DubaiCentralLaboratory/ProductCertificationServices/Pages/Green-Building-Certification.aspx
http://taqati.ae/reports/2017/DSM-Strategy-Annual-Report-2017-Eng.pdf

2) 7 IHE

TTEXEDENT 47 a— Ni&, 77X EEiiErEREES (Department of Urban
Planning and Municipalities) 23F7& L CTu %, 2009 42 16 OBUMHERE K R AT 1 2
RV =D EIRTF— D K> THREDBBMG IS, 6 DDOENT (7 a— RHE
ESNlz, 77X D NT 427 a— KX, Abu Dhabi 2030 Vision &3#@E L THY |
R PTRER BNV OIEELRET 52 L A B L LTV D%,

47 Department of Urban Planning and Municipalities; “The code handbook Abu Dhabi International Building codes”,
http://docshare01.docshare.tips/files/22456/224563680.pdf
(AR H : 2019453 H 14 H)

4 TAMM; “Abu Dhabi Building Codes”, https://www.tamm.abudhabi/en/aspects-of-
life/startingmanaging/buildingandconstruction/ConstructionRegulations/abu-dhabi-building-codes
(AR A : 20194E3 H 14 H)
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http://docshare01.docshare.tips/files/22456/224563680.pdf
https://www.tamm.abudhabi/en/aspects-of-life/startingmanaging/buildingandconstruction/ConstructionRegulations/abu-dhabi-building-codes
https://www.tamm.abudhabi/en/aspects-of-life/startingmanaging/buildingandconstruction/ConstructionRegulations/abu-dhabi-building-codes

& 2-13 7IFEDERESEFDORH

a—F4£ RE

Abu Dhabi %%&U%ﬁ@%%@%&%@&%%é\féﬁ\—%%&%&%

International Gﬁ%ﬁé e ORAERE %%ﬁﬁé?é ) .

Building Code ADI!BC is a code that provides minimum requirements to safeguard the

(ADIBC) public health, safety and general welfare of the occupants of new and
existing buildings and structures.
FEOEMIIIT 28 RN —ORKESEZBRET 5, BHE. K

Abu Dhabi M. falh. BERLCEY TOBAMEMER L, BEEMN K OEER

International H O =L —FINCAR 5 WA & BT,

Energy ADIECC is a code that regulates minimum energy conservation

Conservation
Code (ADIECC)

requirements for new buildings. The ADIECC addresses energy
conservation requirements for all aspects of energy uses in both commercial
and residential construction, including heating and ventilating, lighting,
water heating, and power usage for appliances and building systems.

Abu Dhabi
International Fuel
Gas Code
(ADDIFGC)

PREE T ARLE MO AT A R, AR S AT A B
BEN 22 QMG ALEE . T AKFE L AT b, BEVHE T ABREHEE 2 7
—v a3 VORGHROREEHET D,

ADIFGC is a code that regulates the design and installation of fuel gas
distribution piping and systems, appliances, appliance venting systems,
combustion air provisions, gaseous hydrogen systems and motor vehicle
gaseous-fuel-dispensing stations.

Abu Dhabi
International
Mechanical Code

b 27 4 LR, BREGEOWK - ¥ 7 b K AT A
PRBER 25 KBRS . IRARIEER > AT &, KBS AT A OikEH R OR%
EERET D,

ADIMC is a code that regulates the design and installation of mechanical

(ADIMC) systems, appliances, appliance venting, duct and ventilation systems,
combustion air provisions, hydronic systems and solar systems.
Abu Dhabi B £ 12 IXBEFE DO FLGE T AWML S 2 T b D AZHAIZ B 5 SR A

International
Private Sewage
Disposal Code

ERET D,

ADIPSDC is a code that regulates minimum requirements for the
installation of new or the alteration of existing private sewage disposal

(ADIPSDC) systems.

Abu Dhabi

International MEDEY D X T F o ZADFAREM A HET 5,

Property ADIPMC is a code that regulates the minimum maintenance requirements

Maintenance
Code (ADIPMC)

for existing buildings

HiFT) Department of Urban Planning and Municipalities; “The code handbook Abu Dhabi International Building

codes” ZH:AZfERL (BILREHT &2 =254 THIGR)
http://docshare01.docshare.tips/files/22456/224563680.pdf
(A H : 2019423 H 14 H)
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https://dmat.abudhabi.ae/_data/ADC2014/AD_Private_Sewage_Disposal_Code/index.html
https://dmat.abudhabi.ae/_data/ADC2014/AD_Private_Sewage_Disposal_Code/index.html
https://dmat.abudhabi.ae/_data/ADC2014/AD_Private_Sewage_Disposal_Code/index.html
https://dmat.abudhabi.ae/_data/ADC2014/AD_Private_Sewage_Disposal_Code/index.html
http://docshare01.docshare.tips/files/22456/224563680.pdf

(2) T7a v OE T EREICET SRR

2011 4 JEFFLVELEHAT (ESMA: Emirates Authority for Standardization and Metrology)
. R pEAAR M OE R AR E LB =X — RO R 7 (EESL:
Energy Efficiency Standardization and Labeling) 7'v 277 A ZE A L7-, EESL OEHE/2~
077 AL, K= VX —PERER % (MEPS: Minimum Energy Performance Standard)
EBETINF—=TXRY U THETH D,

2011 %= EESL 7'v1 7' 7 ABHARLARE. k& 7285 T EESL 23R E S 4L TV 5,

FEWNHEWREET7 2 (Non-ducted room ACs) : UAE.S 5010-1
Vel M Oz 158%  (Washing machines and dryers) : UAE.S 5010-2
R KOG E  (Refrigerators and freezers)  : UAE.S 5010-3

L AIR k%S (Storage water heaters) : UAE.S 5010-4

a4 7 M7 22 (Ducted commercial ACs) : UAE.S 5010-5
B osUeie % (Dishwashers) : UAE.S 5010-6

iTayﬁ3@:$w¥~ﬁﬁ®%wﬁk iz DWW CIE, EESL MBEICE A X T
WBHD, LSO EHR _fwwﬁ)E%L@%A#%@%hfwéomﬂﬁuh
ﬁ\7ﬁ“§“$/7\TVt\%%%Zﬁ¢6EBL@%A%@%%MTM%Dik\
ESMA TiZ. Gulf Standardization Organization (GSO) ®—E& & LT, GCC [l TH— 1
TePEREIEAE L TR VI DR A D TV D,

EESL TR E X7z MEPS Oxf Gl it O HHEIL, 2~3 T L ICRLE X, MEPS 2
i:?ﬂ‘%b“(b\fxb\%uﬂu%‘:Fﬁ%f‘ﬁﬁﬁﬁ“é ZEEETLTWD, Ee. TRY U E TR
RO X - THBR FRLTEY ., @ROMEIEEROEN L, LT
\ZIRTZEHD T )L D@y | éiﬁ/vﬂﬁ—7/\/v T4 . RFID % 7, M o&E
HHEE, R COMMIKEZTLHL T\ D,

49 TAQATI; "2017 Annual Report Dubai Demand Side Management Strategy”,
http://tagati.ae/reports/2017/DSM-Strategy-Annual-Report-2017-Eng.pdf
(Bc#&H%E A : 2019453 H 14 H)
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http://www.esma.gov.ae/en-us
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APPLIANCE TYPE RFID TAG

A diferent loom |5 used Por cach Allows you o chech If bhe label s original
regalated apollence category threugh ESMA App

M AN ol N__aP .
Pmirre Aaborty Te Swdadarion & Wersogy

S S Al A5 Ay A e

Frerows §hmgy A Pdmnary | st A As

ANNUAL ELECTRICITY CONSUMPTION
Indicates the avernge comumption of slectncity Ranges from | to 5 with § Deing the most
Por your for the apptance. The higher the star argy officlenm
rating, the lower this Bgure

2-5 EESLMD3SA~N)L

Hif7) Dubai Supreme Council of Energy; “My Energy My Responsibility Campaign”
http://Awww.myenergymyresponsibility.ae/appliances.html
(ORAcME R 2019453 A 14 A)

2015 £E 5 2017 LRSI CTHRGE SN 7 2, Wi, RiEgO > b, T
JTHIED 4 DRFEIL 5 28 (r@hl) ZEE LR ORFBESIZLLTO®EY Th
%o VB TIT LV @AM OBGEEIENZ VN, =7 2 ROWEE TIX, 7
U v THIEDOFG DS 1 DR ~3 DR DR DIRGEEIG N REEE HD 5,

R 2-14 4DEFE52EFWMELE-ELORFTES

2015 4E | 2016 £ | 2017 &
7oy | 26% 15% 15%

7 e JE 15% 18% 17%

Velierk 76% 79% 90%

HFT) TAQATI; "2017 Annual Report Dubai Demand Side Management Strategy” % 312 {Ff%
http://tagati.ae/reports/2017/DSM-Strategy-Annual-Report-2017-Eng.pdf
(B H 2019 4E 3 J] 14 A)

2011 40 EESL 7'vt 7' T ABIAGRLICK ., SN RE S 417 EESL 3, SR HER E T
7 2> (Residential non-ducted air conditioners) T ¥, 2013 4EN 5 FE =R LF—TF X
NVORMPEBLS TN D, 2014 121, ERNHERETETT 220 EESL BHUE S
NTEY, FEICE., EEHRZ 7 =7 22 (Commercial and central Air conditioners)
? EESL HEIE S 7, 2019 42 HFRF AT, MERENTESNTE Y, ENHEKRZ
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http://www.myenergymyresponsibility.ae/appliances.html
http://taqati.ae/reports/2017/DSM-Strategy-Annual-Report-2017-Eng.pdf

B 7 a L ROWEEMRE 7 Mlo 7 a0 (RS 7 MR) DA S TW5, 7238,
ZRENOIEETHEG LT 5 RMITLLTOMEY Th 5% 5,

® HENMEMEZE =T =2 (Residential non-ducted air conditioners)
® P&/ M7 2 (Commercial and central Air conditioners)
v" Ducted air conditioners using air and water-cooled condensers and ducted air-to-air heat
pumps
v' Water-source heat pumps
v" Water-Chilling Packages
v" Multiple split-system air-conditioners and air-to-air heat pumps

223 BET HEYHEA

ESCO MER Y #1452

2013 R RANA BUMIL, R oBfE 7' v 77 L% S0 h I, A—/3—ESCO Th H =
7 42~ R+ & 2 (Etihad ES: Etihad Energy Services Company) % %7 L 7=, Etihad ES 1%,
= 3L X—MEEEZK (EPC: energy performance contracting) 45 M2 6 _EIF O&E & fHu
PEEFIZBIT D7 LA ¥ —= ESCO ~D i — B 2 D#fi 2Rt & 25 245,

50 ESMA,; “UAE.S 5010 -1 :2019 Labeling — Energy efficiency label for electrical appliances Part 1: household air
conditioners”, https://members.wto.org/crnattachments/2019/TBT/ARE/19_1431_00_e.pdf
(AR H : 201943 H 14 H)
51 ESMA; “UAE.S 5010 - 5 :2019 Labeling - Energy efficiency label for electrical appliances - Part five: commercial
and central Air conditioners”, https://members.wto.org/crnattachments/2019/TBT/ARE/19_1430_00_e.pdf
(A% R : 2019 4E 3 H 14 H)

52 Etihad ES 7 = 7 ¥ |; “About us”, http://etihadesco.ae/about-us/who-we-are/
(BB H : 20194E3 H 14 H)
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Upgrade in control
Upgrade in Equipment
Increase in Comfort Level
Guaranteed Saving

e Nl

. Hihad
Ihd PAYMENTS
FINANCIAL INSTITUTION FINANCING gg;ﬁ;ﬁ:

RETROFIT WORK
PAYMENTS SAVINGS GUARANTEE

Upgrade in Control

Retrofit Existing Equipment
Equipment Replacement
Self Power Generation

ESCOs

SPECIALIZED
TECHNICAL
CONTRACTORS

SOLAR
INSTALLERS

X 2-6 Ethad ESODESHRRAETIL

HiFT) Etihad ES » = 741 I; “About us”, http://etihadesco.ae/about-us/who-we-are/

(FeieHE& R - 2019463 A 14 A)
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Project Management

M &V of Savings



3. RELDAEE

31 RBELEAMMEDEE

HT T ET KN UAE O ENLVEDBRY OB =R AL AE T 5 H REEBGRE ~
DOe TV TREEZITO., EVEDOEY)/7EF COH = 3 RIC B E 3 5 i fitkas 12 B0
ERFOPEOHREZITV, LB 7 E A2 R LT,

cTEE HE T FRROBILPBORRE L 7> TRV | A%iE, RAESM TOENT
DEL & EO HLBEMDZEFTH TOHEZFA~D=—=ZARENEFZZ 6D,

CHHC, BRI OU RIS EETH ) | R E LTI, A i —
ETREOU BAEAEL | W RILR B CTE B,

WK Z X DT, B oM 2B E 2 7= EER (Energy Efficiency Ratio) 72>5
SEER (Seasonal Energy Efficiency Ratio) ~OBATIZHIT /2% L Z EMMETH Y |
FEEED BV TOFEFERRIZ L 2E =W RDO 3T — F DEIFNARAIKR (FT Vo047
TIH72R < FEEOBEEE T TOHHT) TH D,

- 1S016358-1 Amendment 1 & L CH IO EATIRIZE T 2 =7 2 0 OB % [EFEEHE
BT 272D DIEENED SN TWDRIICH Y. 0 X 5 REEEAREIE & L,
SEER ~DOBATEHDHLT WEREZ M T 5 2 & T, A o /\—F —Z5Fi D & 23N
WALT 5 Z LR TE D,

RE, HTVTTETICHE LTI, RS L SASO L ORfFELIAE > TH Y | (L
[CBAT 2RI A EDRT WERERICH D, o, HREEIZBWTHLH U YT I T TO
A UN—H =TSR DO IR B D - ==X @L< £ TE U YT I E T TO
JRBH 2 e LIRS 2 D 2 UWEN D 2,
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EYMTHOEIRMROEEM

- BT AR, BRRER, BEREOEIUTKRE SRERT 5.

COP21 T/ /XU i (Paris Agreement) DFRHRICE VD, BEER EEZEZD-E2TO
725 2020 4 LARE DIRFERN R T ZAPEHATREFIZ OV T, BIBEELZRD BN D Z &
Lipoie,

YOO TTETEBIN 2016 FIAFR L o7 787 0OE Y 3 2030 (Saudi
Arabia Vision2030) | X, NERICH HI-ME ) MBS Uk TE LR ES )
D 3 OOT—~ &S, AMEKEPGMAEALISRFE~OEEEZ#ED TND, Fio,
AEEIES (PIF) 1%, £ 7HHE 0K AREL THY, HEZRLF—IZONT
X 2HE [HEETPAOAR E R & LTESIT TV,

P UTT T ETITBWTIL, 2015 FIZ KR FZ | (The Intended Nationally Determined

Contribution of the Kingdom of Saudi Arabia under the UNFCCC| %% #%H L. 2030 4
F TICHM 130 B H CO2 i t oMoakEZ2 Big4 2 & 28I C\Wb, Z0H

FEEERITIE, Z4%{t (Diversification) . & = (Energy Efficiency) . =% (Renewable
Energy) 2NIERRKEREFHEZHI LD LEE X HILDHY%,

P RMIA IR E R AT AHEH AR Z 2k 5 BT, @i TOXRNEE L 2 5,
FRIZ, PO TITENHEDOZ L BDEMTOFERATH Y . @ TOE = RKR O
LT EEFRETH D,

HIREILRUZEB O Y HEADEIR

| - ETXEN&ZEB BIEMAREAET 4 v PEEZMT I LAHFIA TS, |

o LAEMREIDOIEENIR, IBESE T A PEHEIA~DEBR
EMIREINZDIEVFHIND2 DO THY | BV F—MEREO R WEWIT, P REICE
S TLAREL O THE HITR, RN FAT APEHHNRIC T 595 2 L3 lifr s b, FRl2, &
JIHE OFE BB WZER#sSR O EmERRE, S 5IE, BONEEOEY O (building
envelope) TOXIR & DAL OEIL, SEAMMHZEL, BEMEICOZ VA=
—DOHRERET DO TH D,

53 http:/iwww4.unfccc.int/ndcregistry/PublishedDocuments/Saudi%20Arabia%20First/ KSA-INDCs%20English.pdf

5 KAPSARC. “Growth Through Diversification and Energy Efficiency: Energy Productivity in Saudi Arabia”,
2017, p.11.
https://www.kapsarc.org/research/publications/growth-through-diversification-and-energy-efficiency-energy-
productivity-in-saudi-arabia/
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https://www.kapsarc.org/research/publications/growth-through-diversification-and-energy-efficiency-energy-productivity-in-saudi-arabia/

(%) ZER OB K D HlEh AR
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Executive Summary

INTRODUCTION

Based on the “Saudi-Japan Vision 2030", Ministry of
Economie, Trade and Industry (METI) of the Government of
JAPAN is promoting cooperation between Japan and KSA in the
energy saving Held

METI is conducting the study for the promotion of building energy
efficiency In the Kingdom of Ssudi Arebla and the United Arab
Emieates. METI selected Mitsubishi Research Institute, Inc,
(MRI) 1o implement this study on ity behalf,

The MRI study team has averviewed the current and future states of
building energy efficiency in KSA. The team has identified gaps to
promote building energy efficiency and finding candidate solutions
and approaches to bullding relationships and partnerships

The outcomen of the study will provide basic information for future
bilateral collaboration on building energy efficiency in building at
policy and business levels,

The team also had interviews and discussion with experts in KSA
and gulf countries, Le. at King Abdullah Petroleum Studies and
Research Center (KAPSARC), King Abdullah University of Scence
and Technology (KAUST)

The study activities are conducted in following four items:

Overview of current and future states
Preliminary analysis and candidate solutions.

Interviews and discussion with experts.

Workshop (Janunary 2019)
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Execative Summary, Study on the promotion of building enengy efficiency in KSA. (March, 2019)

IMPORTANCE OF ENERGY EFFICIENCY IN BUILDING

With the adoption of the Paris Agreement at the COP 21, all member countries

are required to reduce greenhouse gas emissions from 2020 and bevond,
I' II(‘F'F:\‘ Say II|L" measures

In 2016, the government of Saudi Arabin announced in its Saudi Arabia
Vision 2030, under which the country will pursue "a vibrant society,” "a

contribute a Jot to achieveing

5

of economic reform and
prosperous economy”, and "an ambitious nation.” At the same time, the

creating & sustainable society

country’s Public Investment Fund established a total of 30 strategies covering
seven items. Among these, energy conservation is included under the second
item “Creation and development of new industry sectors”,

Submitting its “Dmft Commitments” in 2015, Sandi Ambla promised to aveld
an increase of 130 million CO2 equivalent per year by 2030, To achieve this goal, three factors -"diversification”,
“energy efficiency™ and “renewable energy™ will play key roles.

In achieving mid- and long-term reductions in greenhouse gas emissions, it is important to pay attention to buildings,
In particularly, in KSA, strengthening enorgy-saving,

EXPECTED ROLES AND BENEFITS OF EEB & ZE-BUILDING

Contributing to reductions of fossil fuel consumption and

GHG emissions EEB & NZE-BUILDING have
Becanse bulldings are used for the long term, those with excellent energy mutual benefits. There

saving performance are expected to contribute to reducing greenhouse effect EEB & ZE-BUILDING is

gas emissions over the medinm and long term. Energy cfficient building expected to enhance social

(EEB) and net zero energy building (ZE-BUILDING) through
measures related to alr-conditioning and bullding envelope, such as windows

and business innovations.

and outer walls, exert long-term energy saving effects over the service life of a

building,

These effects are expected to bring about reductions in the operation costs of ¢ bullding and benefits for its user
through reduced energy costs, In KSA, the price of electricity is increasing, so reducing costs is important in the future.

Contributing to Improving the quality of life

By introducing high-effici i
i A i O PR Initiatives at rebuilding infernet, energy and buildings in actual

conditioning (AC) technology, such as buildings (Takenaka Corporation Kanto Branch).

inverter ACY, sutomatic temperature control

technology ete., it is possible to finely adjust load  Ther ion comeept ists of four items; "The Value of
according to changes in the temperature of the Comfort”, "Super Encrgy Saving", "Work Smart” and
outside nir. 1t is possible to achieve a more "Disaster Resistance”.

comfortable living and office environment. Cres Tubmuebn Crporatin welsile

outline of Takenaka Corporation Kanto Branch and rencvation

' See page &: About inverter AC,

Ver 101532019 p-2
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Creating new businesses and industries

Activities to achieve EEB & ZE-BUILDING ure

expected to energize the construction market including
related facilities and structuml component markets,
while creating new businesses, e.g., developing and

(March. 2010)

the fields of new construction, reform, supplying

Introducing new technologles and products, reforming

existing buildings, and improving the value of

bulldings. New markets are expected to be created in

materials and bardware, maintenance and operation,
energy management, ete., by promoting and diffusing
EEB and ZE-Bullding,

Expected Roles and Benefits of EE and ZE-Building

Contributing to Contributing to

achieving large improving quality of life
reductions in GHG {more comfortable working
eMEssons conditions)

- Enhancing Soclal and Business innovations

Creating new
businesses and
Industries

m;ymmhu;
Mm.,.,u",mw“w, effective path toward a Net | 1 the fields of new
the key 1o success. :'uo Energy Budding, Target m‘“"""“m\"‘uﬂ
low-efficiency AC is imporiant. around a 40-503% energy
~| saving is the first step. hardware. maintenance/
losses and potential as \ J management, etc
demand responss tooks in the | . °
future ‘.\. Enhancing value of buldings
nergy saving in bulldings ‘ ” |Reducing ubiity costs, improving
Emﬁwh 1P “"."""”I"."."ml' .
Gulf countries. L

Figure. Expected roles and Benefits of EEB & ZE-BUILDING in KSA

Source: MR

Var 10153 2019

p.3
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Executive Summary, Study on the promotion of building energy efficiency in KSA.

(March. 2019)

ACTIVITES TO ACHIEVE EEB & NZE-BUILDING IN JAPAN AND OTHER

OUNTRIES

Activites 1o achieve NZE-BUILDING have already started
in Japan, and several ASEAN countries such as Singapore
and Malaysia

In Japan, the gonl of realization/diffusion of net zero
energy building was set in Steategic Enerngy Plan (cabinet
decision of April 2014) to “realizing net zero energy
building in newly constructed public buildings, ete, by
2020" and "realizing net zero energy building in average
newly constructed buildings by 2030." To achieve these
aims, the net zero energy building Roadmap Examination
Committee was established.

In fiscal 2016, the net zero energy building (NZE-
BUILDING) Roadmap was published that organized “the
definition and evaluation method of NZE-BUILDING,”
“feasibility of NZE-BUILDING” and “policy for diffusion of
NZE-BUILDING," where the concept of NZE-BUILDING

series was defined for the policy of realizing/diffusing NZE-

BUILDING

Lessons of Jupanese Policy: To achieving NZE-
BUILDING, step-by-step efforts are effective

Efforts of achieving "NZE-BUILDING Ready” and “Nearly
NZE-BUILDING" are considered as preliminary efforts
befare achieving "Net Zero." 1t is effective that the energy
saving level (reduction rate) demanded in the step-by-step
approach is set according to regional conditions including
standard specifications of bulldings, use conditions,
construction technology, countermeasure techniques
avnilable, weather conditions, economic level, ete,

Ver 1.0(153 2018)

Definition of net zero energy building in
Japan

ro Energy is headed to by ¢ g reduction

energy saving mea

(“NZE-BUILDING Ready™); and on that

rating energy by PV systems, etc
Reduction of 75% or more (net) by energy saving +
led "Nearly NZE-

| ble er

BUILDING.”

Reduction of 100% (net) by energy saving +

ed “NZE-BUILDING

reaewnble energy is ¢

The Government of Japan is promoting the achievement
and spread of NZE-BUILDING, as part of its strategic
Energy Plan and for the achicvernent of greenhouse gas
reduction targets under the Parls Agreement.

With the establishment of the Building Energy Efficiency
Act in Japan, from April 2017 compliance with energy
efficiency sfandards b npuisory for newtly built
non-residential bunldings with a floor area of 2,000 m2 or
more. NZE-BUILDING have also begun to draw attention
as an option for environmentally friendly bulldings, as an
additional step for bulldings beyond compliance with
energy saving standards.

NZE-BUILDING delivers 4 major benefits, with
contributing to the prevention of alobal warming. 1)
Reduction in Utility Costs (Able 1o reduce utility costs
while maintatning and improving the quality of indoor
environments), z) Improvement of Real Estate
Value (Tenants and investors that are looking for
environmentally friendly bualdings are on the rise), 3)
Business Continuity in the case of Disaster
(Business continuity in the case of disaster is improved),
4) Improved Intellectual Productivity of Tenants
and Operators (A comfortable indoor environment
with improved intellectual productivity is expected),

Source: NZE-BUILDING Pamphlet “Guide
to NZE-BUILDING, For Office Buildings™

P-4
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In Singapore, to cxamine opportunitics and chalienges
of implementing Positive Energy, Zero Energy and Super
Low Energy Buildings (PE/ZE/SLEB, BCA), the Bullding
and Construction Authority (BCA) embarked on a study
on the PE-ZE-SLEB Technology Roadmap since 2016,
The study aims to map out pathways towards achieving
PE-ZE-SLEB via development, demonstration and
application of technologies, with a focus on cost-effective

and implementable solutions?,

Recently, BCA introduced the BCA Green Mark for
Super Low Energy (GM SLE) at the International
Green Bullding Conference 2018 in September 2018,

In Malaysin, promotlon of green bullding is one on the
key measures for nchieving government policy target:

reducing its GHG emissions intensity of GDP by 45% by
2030 relative to the emissions intensity of GDP in 2005,

The government is targeting between 550 and 1,750
buildings to be certified to a green building rating tool by
2020 and 2030 respectively, The Green Technology
Master Plan shows the direction of Near Zero Energy

Buildings target and regulations in way forward3.

2 BCA 2017): MEDWA RELEASE, p17,

(herpsy fwvew. gov.sef - sgpcmedia/media_releases/bea/prass_reles
se/P-20170912-

1/sttachment/Media%20release H20S6RWH202017_12%205ept%2
02017 pdf)

Ver 1.0(1532018)

(March, 2019)

It is imperative for Malaysia to accelerate policy
and fiscal instruments which will drive building
energy consumption to a level of near zero by 2040.
The near zero definition itself is arbitrary and will require
further analysis in the Malaysian climate context, to define a
wvalue for it. Based on existing technology, @ building energy
intensity (BED) range of 50 - 100 kWh/ma/year for near zero is
achicvabie for centrally air-conditioned buildings. Observing
the rate at which tecknology is innovating in the energy
efficiency, renewable energy and energy storage space, it is
entirely possible that the near zero aspiration could be
upgraded to zero energy with integration of on-site renewabie
mergy.”

“To achieve a Near Zero Energy Building scenario in
2040, the Govermment intends to draft an Energy
Efficiency and Conservation Act (EECA) that
wuhm'wmmfurmhcmbmhﬁw

mrcgulammmmammmmmdmmmimfomm
2019/2020. Subsequently, intermediate BEI targets for 2030
and 2035 can then be established for the various building
typologies in Malaysia.”

Sowrce: The Green Technology Master Plan

¥ Ministry of Energy, Green Technology and Water {2017); Green
Techmology Master Plan, 5.4.1.1 Near Zero Energy Bulldings (NZEB)
Target and Regulations In 5.4, Way forward, p, 101
(t1p/fkottha.gov my/portal/ document/fles/Green%20Technology®
20MeasterR20Plan % 200Malays 0% 202017-2030.pdd}

P-5
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Pathway Toward EEB and NZE-BUILDING

Step-by-step approach

5 an important concept in

An effective appronch is not to start with a high reduction level but to start with an easy-
to-attain level for market players from the viewpoint of inducing the market, and then to
review the reduction level step-by-step.

pathways to EEB and NZE It is also important for the energy saving level (reduction rate) demanded in the step-by-

BUILDING

step approach is set according to regional conditions including standard specifications of
buildings, use conditions, construction technologies, available countenmeasure

techniques, weather conditions, economic level, eto,

KAPSARC analysis suggests the most cost-effective investments are to be found within the residential building stock based
on weather conditions and bullding conditions in KSA. The KAPSARC study also shows sequential optimization path

townrd net-zero eneegy building.

The three levels of investient combinations: 1)

Basic retrofit; Up to 8% energy savings, 2) Standard
retrofit: Up to 23% energy savings, 3) Deep retrofit:

Ouer 50% energy savings.

Source: KAPSARC {2010, Evaluating Building Energy
Efficiency Investment Options for Saudi
Arabia.

More efficient AC on its own can reduce
consumption by up to 37 percent. Combined with
other measures including improvements to home
insulation and air leakages, the energy savings
could be up to 50 percent,

Source: KAPSARC Improvements in air-conditioning
affer 37 percent energy savings *

KAPSARC (2018}, Improvements (= air-conditioning offer 37

percent energy savings.

(hetps,/ /ot Aagasare. ovg/ neus/ Improvements-fn-air-
Biricaring -off ingw)

Ver 104153 2019)

About Inverter AC

An inverter is energy saving technalogy that eliminates
wasted operation in air conditioners by efficiently
controlling motor speed.

Alr conditioners maintain set temperature by cooling
when room temperature rises above the sel temperature
and heating when the room temperature falls below the
set temperature.

Motor speed in non-inverter type air conditioners.

remains constant and temperature is adjusted by turning
the motor ON and OFF, which consumes more energy.

In inverter type air condifioners, temperature is adjusted
by changing motor speed without turning the mator ON
and OFF.

Compaerison of Energy Consumption (example) *
saves 58%

~

100%

" — <
Ak Conditioner Air Conditioner

¢ Cotmprmpton I Cokulstd Complnng with
m!i.‘ms fr model SSHCIA0BA owerted

and eguitvaler?t NGN-Tvverier type Mt COndtionen.

Source: Daikin, What's an inverter?
(hrpr /s datkin, com/about uhy_datkin/dereefita/inverter/indechem)

p-6

44




Exvcutive Suwmmary, Study on the promotion of building enengy efMiciency in KSA.

(March, 2019)

CHALLENGES FOR PROMOTING EEB AND NZE-BUILDING

The following are the key challenges of EEB and NZEB.

Challenge 1: Enhancing understanding of
actual energy savings (Iack of data in real
buildings).

Solutions: Awareness bullding based on
demonstrations of energy-saving mensures introduced
into nctual buildings (need to visualize effects on EEB
with demonstration studies in a real environment, not
with & simulation study).

Challenge 2: Showing cost effectiveness of
energy-saving technologies in KSA (for changing
the mindsets of building experts and building
owners),

Solutions: Pay Back Perlod, Life Cycle Cost (LCC),
Side effects: e.y. more comfortable offices, adding value
to real estate,

Challenge 3: Enhancing new businesses.

Solutions: Collaboration of Power sector (Saudi
Electricity Company: SEC), Energy Services Company
(ESCO) activities and policy reforms (e.g. tariff reforms,
incentive programs).

It is indispensable to select an energy-saving technology
that is approprinte for the characteristics of the Saudl
climate and to demonstrate the effectiveness of the
technology. In demonstrating the effects, it is important
to quantify energy-saving status (e.g. reduction in power
consumption) at the opemtion stage in actual bulldings,
including the operation and management phases, as well
as the construction phase, and to visualize the effects,

In particular, tenovation, which allows easy compnrisons
among existing buildings, is a highly effective energy-
saving measure to improve the efficiency of air
conditioning. Achieving improvements through inverter

£ Air-cacled air conditioners and air-to-air heat pumps — Tasting
and cakulating methods for ! performance factors — Part 1
Caoling seasonal performance factor

Vet 10{152320%9)

AC in existing buildings is one of the most effective
npproaches for KSA.

Action plan concept (combination of
demonstration study and policy dialogue)

As a first step, it is effective to combine n demonstration
study and a policy dialogue. It would be effective to set
up & working group of Japanese and Saudi experts,
review the verification plan, evaluate the verification
results, identify problems (technologies and policies)
based on the results of demonstration study, and discuss
solutions. The following are subjects for solutions,

(1) Technical aspects

Demaonstration test an energy-saving effects of inverter
AC system in a real environment (in office buildings in
some cities; Le. Rivadh and Jeddah) (See Appendix).

(2) Policy aspects (e.g. standard
certification system)

Consideration on Introduction of standard of testing and
calculating methods for nir-cooled air conditioners and
airo-air heat pumps {i.e. ISO 16358-1% Annex)
corresponding to weather conditions in KSA (based on
demonstration test data).

(3) Awareness building for diffusion and
enlightenment

Creation of educational materials for building owners
and building professionals (utilizing empirical data to
materinlize effects)

(4) Human resource development
Professional education program (university and institute
in KSA)

Teaining program (visits to actual sites, training in
related systems and certification svstem)

P-7
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APPENDIX: IDEA NOTE OF FURTHER COLLABORATION (DRAFT)

An Idea of collaboration is formulation of demonstration If the demonstration of AC improvement in a real
environment in KSA (L.c. Comparison of inverter AC and

study on EE effocts of an inverter AC In KSA.

non-lnverter AC in one room of office building with
The key challenge {s capacity bullding of removing low- itoring electric po ption) will be shown,
efficient AC. KAPSARC work already have shown the policy makers, building owners, architects, and end
37% energy saving effoct of AC improvement by a usors will clearly understand the benefits of AC
simulation model. {mprovement.

Office Busiding

Comparison of inverter AC and
non-inverter AC in one roomin
office building with monitoring
electric power consumption

i Changing the ACs every day

For example:
Two or three cases in Riyadh
Two of three cases in Jeddah

Inverter AC Non-lewantar AC
Collecting the data for several months

Figure. Outline of demonstration test on the inverter AC system for its energy-saving effect
in real envi (at office buildings).

Source: MRI,

Vor 1.0 (153 2019)

p-8
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® National Center for Cooling and Air Conditioning Technology, King Abdulaziz City for
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® King Abdullah Petroleum Studies and Research Center (KAPSARC)  [#F5ek4id ]

Saudi Green Building Forum (SGBF) [[H{&]

® Saudi Electricity Company (%7 V& H&tt)  [EH&H]

<HIITIET Vo>

® King Abdullah University of Science and Technology (KAUST : > 7 « 77 Ko v
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Saudi Standards, Metrology and Quality Organization (SASO)

King Abdullah Petroleum Studies and Research Center (KAPSARC)

Z DFEFIZE
Saudi Energy Efficiency Center (SEEC)
National Center for Cooling and Air Conditioning Technology, King Abdulaziz City for
Science and Technology (KACST)
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Introduction of the study MR

® Based on the “Saudi-Japan Vision 2030 (SJV 2030)”,
Ministry of Economic, Trade and Industry (MET]I) of
the Government of Japan, is promoting the
cooperation between Japan and The Kingdom of
Saudi Arabia (KSA) in the energy saving field.

® METI is conducting a study for promoting building
energy efficiency in the KSA. Mitsubishi Research

Institute, Inc. (MRI) is implementing this study on its
behalf.

Introduction of the study MR
Study on the promotion of building energy efficiency

To overview the current and future

. ) . Implementation
states of energy efficiency in building.

Structure

To analyze gaps on promoting of e MRl
e energy efficiency in buildings

. . . . The stud impl ted b
through the interviews and discussion © sucy as impremen ec by

Mitsubishi Research Institute (MRI)

at workshops. on behalf of METI-JAPN.
To find candidate solutions (i.e. Cooperation with

e strategy and tactics), and ways to Japanese business associatigns,
strengthen bilateral cooperation at expets of Japanese companies
policy-level and business-level. Experts in KSA
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Snapshot of the activities in the study MRY

MRI study team had meetings with academic experts on energy efficiency during the stay
in KSA.

Key objectives are following:

® To hear expert’s views and exchange the opinion of enhancing energy efficiency of AC,
and energy conservation in building sector, with sharing key finding of our study.

® To get advice and suggestions on our idea of demonstration study (i.e. demonstration
test on the inverter AC system for its energy-saving effect in real environment in KSA)

Meeting with Academic Experts in KSA
Professor, Department of Electrical Engineering, King Saud University,

Experts at KAUST (King Abdullah University of Science and Technology)
Chairman of the Mechanical Engineering Department, Mechanical Engineering Department

Seminar and discussion at Mechanical Engineering Department, KSU (King Saud University)
-Topics of presentation: Energy-Efficient Building (EEB) and Net-Zero Energy Building.

Discussion in KSU (29, Jan) Visiting HVAC R Expo Saudi (28, Jan)
Mechanical Engineering Department
[ 6 |

52




Challenges of EEB
and ZE-Building

;

Overview of EEB, ZE-Building series and GB

Net Zero ,

Volume of Energy
Consumption

Level of
Reference
Building

Level in Japan
Step by step approach

Net energy saving
of 100% or more

Net energy saving
of 75% or more

Energy saving
of 50% or more

Energy
Efficiency
Building

This drawing is a conceptual illustration only

Net zero

Nearly ZE-B.

ZE-Building
Ready

ZE-Bu
Series

Energy Efficiency is

______

-
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ilding .
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Green
Building
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\
\
1
1
1
1
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1
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Source) Mitsubishi Research Institute
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Key finding MRl

Expected Roles and Benefits of EE and NZEB

Contributing to Contributing to Creating new
achieving large e improving quality of life businesses and
reductions in GHG (more comfortable working

emissions conditions) industries

Enhancing Social and Business Innovations

Step-by-step approach is an || Creating new markets
effective path toward a Net in the fields of new

Zero Energy Building. Target || construction, reform,
supplying materials/

hardware, maintenance/
operation, energy
management, etc.

Implementing energy-saving
measures in existing buildings is
the key to success. Removing
low-efficiency AC is important. || Of around a 40-50% energy
saving is the first step.
Inverter ACs have lower power /

losses and potential as
demand response tools in the

future ’ ® .
Energy saving in buildings is \
a common challenge in
Gulf countries.

Enhancing value of buildings
Reducing utility costs, improving
real estate value, creating a
comfortable office environment, etc.

Key Findings MR

Challenge #1:
Enhancing understand energy saving effects (lack of data in real building)
Solutions :
® Visualization of power consumption in real environment
® Effects of high efficiency AC (Inverter AC)
Energy saving performance

Challenge #2:

Showing cost-effectiveness of energy saving tech. in KSA condition
(for mid changing of building experts, building owner’s)

Solutions:

® Pay Back Period, LCC (life cycle cost)

® Side effects: e.g. more comfortable in office, value adding of real estate value

Challenge #3. Enhancing the new business

Solutions:

® Collaboration of Power Company (SEC) and Policy (e.g. tariff reform, incentive
programs)

® Collaboration of ESCO
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Idea of action plan (for the next step) MR
Combination of demonstration study
and policy dialogue

® At the first step, combination of demonstration study
and policy dialogue is effective action.

® |t would be effective to set up a working group of
Japanese and Saudi experts, reviewing the plan,
evaluate the results, identifying solutions (technologies
and policies) based on the results of demonstration
study, and discuss solutions.

Idea of action plan (for the next step) MR
|| soutions | ActonPlan |

1 Technical
aspects

2 Policy aspects
(e.g. standard
certification
system)

3 Awareness
building for
diffusion and
enlightenment

4 Human
resource
development

-Demonstration test on the inverter AC system for its energy-

saving effect in environment (at office buildings in some cities;
i.e. Riyadh and Jeddah)

-Consideration of introduction of standard of testing and

calculating methods for air-cooled air conditioners and air-to-
air heat pumps (i.e. ISO 16358-1 Annex) corresponding to
the weather conditions in KSA (based on demonstration study
data).

-Creation of educational materials for building owners and

building professionals (utilizing empirical data to materialize
effects)

-Professional education program (university and institute in

KSA)

-Training program (visits to actual sites, training in related

systems and the certification system)
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UAE (B TE RSB A 1T o 7o E 72 BMRIERE 2 LU F ISR,
<UAE + F3A >
® Dubai Electricity and Water Authority (DEWA : K 3A & /) - /KJT)

® Emirates Green Building Council (EmiratesGBC) [[H{K]

<UAE « 77Xt >
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ZOM, RAAIZHER LTV BHREEEFREICH, ENTOe T Y 7, BT
| 77 U :/y%?j—‘of:o
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TOBNFEDLL 25D LBMO 2RI TOETRA~D ==X @m0, FFiZ, &
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T Je PR, HRIERPEIFFTE LTS THL (HREEOBELBEWY)

AT REHEET H72DIIE, BRI BB AIRE 2D, ZOBUET, 7~
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LEND D,
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HIRENEEICEHTIRELARYE (HICTSEFTOXF—T7/420T1427)

Ver, 1.0 (March 2019)

Key Finding of Study on the Promotion
of Building Energy Efficiency in KSA

CHALLENGES FOR PROMOTION
OF ENERGY-EFFICIENT BUILDING (EEB)
AND NET-ZERO ENERGY BUILDING (ZE-BUILDING)

A guad) Ay palt Alaalt b ASUY SpMAS By a0 Aed ) Al ) i)
ARl dvga) Laliie Jgay el A AGN GeUS 5 Jal Ga Sipaalll

March 2019

Mitsubishi Research Institute, Inc.
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Ver. 1.o (March 2019)

Key finding of Study on the promotion of building energy efficiency in KSA

CHALLENGES FOR PROMOTION OF EEB AND ZE-BUILDING

A gl Ay el AStadl) B ARGl SeliS a0 Al &l A ) iy
ARkl INga) daiiie ey gl B ARL BelS a0 Jal e Sgaadl)

Challenge 1: Enhancing

understanding of actual energy
savings (lack of data in real buildings).

Solutions: Awareness bullding based on
demonstrations of energy-saving measures
Introduced inte actual buildings (need to
visualize effocts on EEB with demonstration
studies in a real environment, not with a
simulation study),

S k) bl AR A g e 1] gl
(R s 2

By as gy el e oWy g
A e Y el Ak ) b Ziid D
R b S i sl ga e AR B0

(9 ) Tl K iy R

Challenge 2: Showing cost
cffectiveness of energy-saving
technologies in KSA (for changing the
mindsets of building experts and
building owners).

Solutions: Pay Back Period, Life Cycle Cost,
Side effects: ¢.2 more comfortable offices,
adding vilue to real estate.

o A s L o G A 12 gl
sl pad Afie aAd) Auadl Ayl dsla
(e sy

Ayphad SO0 Ay paadi 35 03ll ARG s By 3 5 ) g
Mol Ay E oy Q) e =
A=l

Challenge 3: Enhancing new
businesses.

Solutions: Collaboration of Power sectar
(Saudi Electricity Company: SEC), Energy
Services Company {ESCO) activithes and policy

reforms (eg tariff reforms, incentive
programs),

It is indispensable to seleet an energy-saving
technology that is approprinte for the
characteristics of the Saudi climate and to
demonstrate the effectiveness of the
technology. In demaonstrating the effects, it is
Important to quantify energy-saving status (e.g.
reduction in power consumption) at the
aperation stage in sctual buildings, including
the operation and management phases, as wedl
as the construction phase, wnd to visualize the
effects.

In particular, renovation, which allows easy
camparisons among existing buildings is a
highly effective energy-saving measure to
improve the efficiency of air conditioning,
Achieving improvements through inverter AC
in existing buildings 15 ane of the most
effective approaches for KSA.

Saaadl D Jedh k13 gaad

(SEC Ayrpnad oly Sl 48 000 ARl plal [ yad 1 giad
eyl 2l y (ESCO) Aled Shaze S 2 4l
(laall mal g 3 pall Dt Jla)

el e S ARD s g i S S e Y
Ada e A sy e G pl S g pld
S Al s gl e v U e ey L 3y E
R SN b ey Rl L) S e
AL Gla jo dlli A Ly + S ) b Sl Lo s

I gy s ' aia ja e b is JINy

A poaey S Bdaty D ek gy S
RA 10 e 0 S A (g i
iy a0l pell Cife eoliS pmend] Ul 35 A
Al A b k) €D fea U e Hiald

A gandl Al SN Akl Y bl

p.2
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Action plan concept
(combination of
demonstration study and
policy dialogue)

As a first step, it is effective to combine a
demonstration study and a policy dialogue. It
would be effective to set up a working group of
Japanese and Saudi experts, review the
verification ptan, evaluate the verification
results, identify problems (technologies and
policies) based on the results of demonstration
study, and discuss solutions. The following are
subjects for solutions,

Jang Al Al L pandl) Jedl dak o ppie
qw

daba) Al b G pedl Jiaad e o g e peas,
e b Wl e G Sl ey
iy (Mo Als Aaal el o ooy Sulild) el il
(oot 5 i S JRSD iady o G all
Ly Jglad a3y o qaliafl 3l b mifh Y 45

dgtall gyl 3o

(1) Technical aspects

Demonstration test on energy-saving effects of
inverter AC system i a real environment (in
office bulldings in some cities; Le. Rivadh and
Jeddah),
AL i gad (1)

e T e
i R S ) Ak A A el

Avimy oy 3 Jiay Sl

(2) Policy aspects (e.g. standard
certification system)

Consideration on introduction of standard of
testing and caleulating methods for air-cooled
air conditioners and air-to-air heat pumps (ie.
IS0 16358-t Annex) corresponding to weather
conditions in KSA (based on demonstration
test data).

180 16:358-1: Air-cooked air conditioners and nir-to-
air beat pomps — Testing and calealating methods
for seasvan! performance Betors — Part 1: Cooling
soasanal performance factor

Ver. 1.0 (March 2019)

(bl g ) il ) kol gl (2)
el y ZAEY it Cyadll Jie ) Ges BY
el hhamay A gyl gy Gl i)
e M L 1 SO 163581 ) ol gall 86l g
Sy 1AL ) A g Ayl ASLadl B 3 g gl

(oo s o b ja)

gl il Chanina y o ggd 0 i 1SO 163581
L L A
el iR el e Ak | e

(3)Awareness building for

diffusion and enlightenment
Creation of educational materials for building
owners and building professionals {utilizing
empirical duta to materfalize effects)

Ay D el e g #y (3)

Jae sty Rt e R dpe el
!

(il ) Sl Al A pliaidy)

(4)Human resource
development

Professional education program (university
amd institute in KSA)

Training program (visits to actual sites,
training in related systems and certification
svstem)

L 3 ) sl B (4)

dpal 3D b aladiy Cladad) gl aded mal g
(Ao

A= L Al Wl Y ) e
(ead g AR
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About the study

Based an the “Saudi-Japan Vision 2030
(SIV 2030)", Ministry of Economic, Trade
and Industry (METT) of the Government of
Japan is promoting the cooperation between
Japan and The Kingdom of Saudi Arabia (KSA)
in the energy saving field,

METI is conducting a study for promoting
building energy efficlency in the KSA
Mitsubishi Research Institute, Ine. (MRI) is
implementing this study on its behalf

Ver. 1,0 (March 2019)

About MR1

Mitsubishi Research Institute, Inc. (MR} s a
think tank and consulting company, Since it
wass founded in 21970, MRI has successfully
established itself as o trustod institute, which
offers pragmatic and innovative solutions for

society.

The uniqueness of MRI is role of the hub of
Japanese industry-academia-government
collaboration, and the catalyst of social and
business innovation through technologies and
knowledge transfer from Japan to global
community.

P4
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