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Abstract

Creativity And Renewable Energy Technologies’
Competitiveness In Egypt In The Framework Of
Sustainability Development

From International Experiences

This research aimed at studying Creativity and Renewable
energy technologies’ competitiveness in Egypt —wind energy and
solar energy- from international experiences and in the
framework of Egypt sustainable development — vision 2030.

Egypt would be expected to specialize in Batteries and

Transformer according to the revealed technological advantage
(RTA) of renewable energy sector. As innovation driving the
energy transition, the research proposed some policies to
encouraging investment in R&D renewables and energy
efficiency.

key words: Renewable Energy — Creativity —Competitiveness -
Renewable energy Technologies - Sustainable Development —
Innovation- Renewable Energy Cost — Investment In Renewable
Energy — Smart Grids- Challenges - Energy Transation - International
Experience - Sustainability - Energy Efficiency -Renewable Energy
Policies.
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S i asaal) &8Ual) o 1) 2019 L8 "dallal) &8sl A" oyl
Aliall 5 clgiad) A allal) (ggica Ao sligSl) aulgil Bagaal) aill jaas
s B20a0l) ABUall 8 & (pag . Ba0n0al A8l Jaiess 2any HISEN) goun A
& GW 300 calladl (g5ien e clyeSl adgl saaall chadll juae S
Dl g S35 of a8 ¥y .(18)2030 52019/ 2018 (s e Lisias /lasssiall
sligSl) pUsb Jalgy of adsny Ly cbaaaiall A8l duws 3 sadll o Jal)
e elesl) algi daws a5 o IEA Jais . Asallad) dBUal) (B Joatl) b abay)
de% 20 s e (A5l dlhl) ey 5 L) Aasd) sasand) s

18) https://www.iea.org/.../publication-world-energy-outlook-2019
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sall e gaie e iy Lo an adl el L2020 2le%26 A 2011/2010
2019/2018 b daloasll chyaill e b allal) Joa 52085l cililall (s5al
G a8 4 b ¢ (2-1) @y Jsan (e gy LS 20182017 L Lewsits 2
LJaY) dbgh &Ll Caloal dgalse 3l salll sladl 8 adgie e flattening
sall & Al 32001/2000 ale e J5¥) alall 2018 /2017 alall axy 3)
Cliagl i€ (e dilcadd) sanall chadl) il soaaid) il 6 sl
180 s 2018/2017 sle i Leusis oo 2019 /2018 b s2axial) 8L
Lglhaall Zilcasll @bl % 60 Jea Sy IEA @by GasY Gy GW
2019/2018 o e Ja¥l Aligh #liall Calaal dgalsal Lsin L) 2 bl (]
Llsall Zslall AN, ulagyylisad Tag) "yl Ll Calaal ) Jsuasll 2030 5

+(19) (Aee) ticaal) ol

Table No.(1-2) : Renewable Net capacity additions GW 2010/2011
—2018/2019

by technology worl by country and region
Bio Win Sola Other d Chin us E Indi Japa Othe
energ d rPV Rene a A U a n r
y w count
ables ries
2010/201 7 31 17 1 88 33 7 26 4 2 16
1
2011/201 8 39 31 1 111 37 8 38 6 2 19
2
2012/201 6 47 30 1 118 36 18 34 2 2 25
3
2013/201 7 33 37 2 122 58 8 23 2 7 23
4
2014/201 6 49 40 1 135 56 12 19 8 11 30
5
2015/201 7 68 49 1 158 65 17 25 7 12 33
6
2016/201 9 51 75 1 171 66 24 22 12 9 39
7
2017/201 7 31 17 1 88 33 7 26 4 2 16
8 (1)
2018/201 8 39 31 1 111 37 8 38 6 2 19
9(2
Source: IEA, May (2019) World Energy Outlook 2019 — International Energy
Agency

https://www.iea.org/.../publication-world-energy-outlook-2019
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a4 15a 2018/2017 ple B G GW 33 i ga AdLaal) dacd) iy (1)
% 6.2 () Oxall (B galll Jira @) i 5 9 (Bl g (Gl plal) GW 66
Gl gl S ) 590 Laac2018 /2017 pls % 6.3 = 4,18 2019/2018 (A
%9 ) gLy dswadd) Alal) cillasa (pa sl gl ASud B 32 g Jall A8
Gl alal) 9185 %11 = 43,84 2019/2018 2 %153

ple A Baaal) Aaliiy) 508l A galy Ciaalu 3aaaial) 4Bl jalas (2)
.2019/2018

bad) (e GBI a5 e Ailiad) A5d) @il Maa) g Uyl a2
Alall ggisn e uadlly = Ll d8lag Logeall ALYy A slal) 8Ll (pa c52280)
se GW 88 sy &3jae 2019/2018 s 3 GW 177 a5 )
b Gl Kool allall Dl o ek " IEA T Y1.2011/2010
[Saxall e %1.7 Aty sl 38 CO2 o daiiyall dalall clilel o) )
0o slpeSl) adg sl 8 %7 sall (f a2y (G/TON 33) xapal) sojlisud
ladgl) iy L (20)-48al) ¢ Ush gt (pe Alaedl) Cilgiaall 52220 3U)
Lasty i A8 e Allad) clalial G 1) 2018 el i) disal Tadg
clalae) 5abyl dadall culylaall aa Yy dlall 554l 435lae 2040 Jslas %30
Lalial) @lyil) pgin & bl (2-1) a8) Jg2a (0 gy LS Adliicis A3l
b Al Bavall LagliSall Jlae & ISV 5005 )9 a5 (ag Alalal)
Aabaidl) A ey ) dgal) ald dg 13a L allall e 8 e callall a3
Ghskill (e 23 (3a8a By i g dpdall) Bl Jlaw & Y] aias
i S (GGal sally (A8 fAaal Alules sl o saaal) Ll
By (B ISV pgaw ey Rl A8 ) JWEY) aumst 8 dalall Al
ool eling dadinall Gyl pdag olaBY) gaill Sa5 Joall Al 5,08)

s Js Ui
20 https://www.iea.org/.../publication-world-energy-outlook-2019.
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s dans dgY) ALY 3 S eae B Jal @l ) JSa )
anilly Alag Sy saaaial) A8l iy ¢(3le %53 s cJg s %41) %94
Alyg (%2 andlly %2.5 dilageS % 1.5 Mo zLys duwad) %6 223 A
Gl 3 dbiciall saoaial) Z8Ual) ciliagleiSs aaig 138 ¢(21)2019/2018 ale
& ilesl dalal) g Jlae (& daalail (geaa Gld W)l ddlag Lacedd)
L slaal 8 ladlly Y1 HLEaY) ads & (e ¢(22) greaal) laiBY)
2018 ale saxaid) dlall ydge & yeaa ol U0 Joand) mangy 5anaiall
2019/
2019/2018 ple pallald) 3axaial) dBal) jiiga B gaaadll paa S 0 3(3-1) a8, J gt

(A3 127 O (8) s JS 0 Sl
32 Soall | Mlaal) laall gl B ABUal) Aaabea *

%019 Apaady

ik (% ala 5LS JSY §11.4 Aaslyy
90 JSsall ABldal) Aaia p)a] piga *

0.55 Ly

(s uaidy) A8l ¢af ydiga *
72 Syl 258 5l1 &) ol .
aaY) sl gl (3% 1,17 sy

57 JSoal b sl Sty d
aaY) sl gl (1% 3.48 duediy
117 3840 By .
102 3854 | g sl A Ge) Vsl
(132 0.554y) (23)(il yall

(A58 Sl | Guens) L i)
D) Laliy) pdiga *

104 JS5al | Baaad) Al aladia) .

%4.07 ey (24) Basalally

L Man) uyg AU Ao el lll) dgalaal aa (B Basalall GG sbiaa pladiud uals
L (35) oaally UM sl g<!) A3 (0 GW 3.9 52 2019/2018 (b asaiall &pall

. 66 3S,all

Aolu /g SLS JSY ol 2 518447

CO2¢hk 52l 8.4

21,2019 /2018 (el alall sl 1 s Sl selaia¥) 5 (slaBY) SV Aadia 85 ylaY) okaY) s Andiall g Jashaaill 5 ) 55 (
12019 ¢"2019/2018 ale iVl s " ehaaaiall A8 5 ey 5680 55155
2019 Jeul 3,8l 2018 s 3 gatil Al " ¢ il Laghadil) dgns
JSVAAI 3 1 salall a5l ¢ gain (o8 ecllae) Al 8 Apsatl A8 5 U 1 AU oy Lo 55 Wbl 08 ) il gl (22
bl e Lad Juailly 4l gliti Lo ga s oamlall diadl JIA Legia
2016 ssassd " yemn b 52aakal) ALY Cilin 51535 (pa ol oS AEKH" (daaitl) ZELY Aty 8 seil A dgns
International Renewable Energy Agency, 2016, Unlocking Renewable Energy Investment : The Role of Risk
Mitigation and Structured Finance (Abu Dhabi); 2017.
http://unctad.org/meetings/en/Presentation/cstd2017_p07_Mexico_en.pdf
232018 "2018 (el " Al 55155 il Gy 2018 (8 4vin Jhle 10 (on il 28l Jlaid aea (

2016 st " e (b Ba2akal) Al Sl ol 1S5 (a oLy pg S DS (A pnaitl) ZBLLY LY h 5l i g (24
Dec2016_Fraunhofer_ISE_LCOE_Renewable_Energy_Technologies_AR_v20_ns.pdf
IRENA_Outlook_Egypt_2018_Ar_summary
25-9 ¢a alall (" Al sanaciall T8l 351 i el oLy of) 520mkall 28U 405l ANS S 5 520mkall 5 5apad) A8 A g 533ial) 8N 5 oLy 50555 (
2018 Sl 11,
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Tpuad YA MW 0.3 £ MW 2200 Aaiial) AUkl -

MW45008 il g Aaal) .

(2) sl dany) 3 a0

Aggal) ALY aladia) .
Ladial)
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3.9 532019 /2018 (A saxaiall jakaal) (s 48 pal) il aal Joay 3 « -Remap — dadiial)
(P madlly gl M g Ailall ABUaL) ¢ya il g Lo

ple Jstay Baaaiall ZBal) jilas oo Aatiall LSl Maa) (8 %53 (As Mg e B0 adgs %
(4) 2035

ey iy ¢ 2030 B paay SN Lilgll) A8 Cialae) 4/1 sad Basaial) LBkl },:(;,)i (LT
2.5 (Hsas A ke Gt ¥ 53 e 6.5 (s ) dlad) cilabgedd] Gida Lgiiagh Jua Baaaial) 48U 3
.(5) (30) 2019/2018 (& N3 Jula

.2019/2018 ol % 1 (Mgas 4 jha « 2030 2 %14 ABal) AAS b ) Ay *

35 8a 2030 (A %10 48U pUAB ¢ya (s Al pulial) L clilagdl B Cisgioal) (aUAN) L *
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2 oo Alad) Ala el g 388 (Ala Jas @b B Alaal) gl g JSL) Gl 8y shii Adad
+(6) (H)Akl 5 6000 Ssaaial) dal)

Sources: IRENA_Outlook_Egypt_2018_ Ar_summary
www.irena.org/publications Ernst-Young-LLP-Public-Report-2017-18

- http://www.worldbank.org/en/news/speech/2015/06/10/energy-and-

sustainable-development.

26.03,00 (121) Sl & i (
P 2019/2018 s siud) s — jema oLy S Lniall 38 550, 2018 (5 siedl N — saaidl s sa0a)) 46 2a (WWW.NFEA.ZOV.E
28.2016 ¢ WUl "2030 4x5)) — el iosall Auail) dnl il il 5 (5 V) £ 3baY) 5 dadadil ) 55 (
2030 e 435 - 2030 0ae - Akl ) sassdsegypt2030.comesbaiiyl axdl ¢

29) ESMAP, world bank, 2017. http://trakingsdg7.esmap.org
30) gaaaial) A8 Al gall S (IRENA LY VA €T " joma B sasaiall Z8Ll " 2 o) siny a5 o

WWW.SiS.gOV.eg-Aiall sibas Ga-sly s a-leilaliinl-(ya-9% 5 0-Cpa JiShineld sl - oman (L i) -5aaniell- 2840 sall A0S M-y 5.,/

. 20350l (8 sl

3 ) IRENA, (2014), Renewable Energy and Jobs, Annual Review2014, International Renewable Energy Agency, MAY.

139 5 adll 5 saii™ dsalel) dlaal)

www.manaraa.com


http://www.irena.org/publications
http://www.worldbank.org/en/news/speech/2015/06/10/energy-and-sustainable-development-whats-next
http://www.worldbank.org/en/news/speech/2015/06/10/energy-and-sustainable-development-whats-next
http://traking/

2019/11/12 &l Jod &k e ﬂ&gﬂ,\cﬂ eMad Basaiall ABUal) Lisglgi€i duudlity jlSiy)

falil ¢l (mtlal = e — saa0tal) 28Ul BT i caaniall 23Ul 2l AUS) -
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XA
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Aala) 35 ) llsl alaanadU sl el dibe daa ~ Ll e GW 2.9
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MW 2015 Jisn Gaud 535 Jlealy AL Ahgiye e Slings
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on &l Ally BN allsall jagas 4G ) Al Gllasall ddal )
Jisaiy EPC + Finance alay ((greae avin ke 2 ¢ )00 0sle 65.3
e Al a8 aladinl e ASHall ysall allasy deall A3l Slaagll Gae
[ la Sl ddasa L) GlliS(2022-2027) dasedl) ddadll Pla Jusial) 5.1
Bl ehyal il 3 jas iy Laad - MW 140 538 Ll dusedd)

32) http://www.nrea.gov.eg

140 5 adll 5 saii™ dsalel) dlaal)

www.manaraa.com



2019/11/12 &l Jod &k e ﬂ&gﬂ,\m eMad Basaiall ABUal) Lisglgi€i duudlity jlSiy)

Ay aligy panda lsmsls "0ty gend’ 3 "ACCIONASWICORP (TBEA'
) Je A8 s aUsy ady - § bl 2.0 sas clhlénuls FIT 4l
~La)si acall elad) ae ()50l = 2019 saley (pe Laallall Slan L dasl) Cagy
41 Bygea dpprdl dlalaall dnliay "dalg il Mgall SGEI jpecdl) Ll a5
el jarag g Al alladl jad) dacgic adiy 8305 Ay dagin

Jib ClSas Lgiiy 4lyeSl Gl JalSs Jlae & (slaall ( GEIDCO )
:—L\)@S EL JL'.'\Q P9Y z\aj_;'.'\d\ié):\..\ﬁ\ Gl ggua L.?J iala ;h)@ﬂ\ &‘)_93_5
sl SlyeSl Ll pgpde ilghg LS GIKAN Cilanlaly (Aipey Adige
A8l Gali) iS50 yms 435 pe GE

AUl 3oUS (gaia PDUhaly cLisin /GW 10 ) 503 elieSll clyabaa 83l -
(F)2019 Ul 3 A5l 05i8 Slea g bl pean 8 J5V) IEEF dpclial)
Gl Glage 3o %100 480S il gyially Aaal)l oeSall duws caly -
Glaas Gilega o %42 5 KV 220 2a o Jall Gl cbjesll o
Oas %30 Wa ~L cilegyial Asall oSl A by colyeSl g
Cillans 3 %305 2Lyl cllaaal %40 s ) giaail) Jmy (o Caagioadl)
(3 ) Ecsedd) 23k

1l sl g Uad 360 o 2030 Aalicsal) dpatill dnslfins) 455 (panati (3)
Wjalas (g A8Uall 3)lga (pe daldiceal) duilagll doatill culillaia 43S duli e
DUl (B Lacdlally slaiBY) ady (& dealed) ) (25 Lo (3235054l donlal))
Ladl i) Galaadl Taag ellyy ) vied) doasil] Afgal) Calaa¥) 3saa AIge
Slaa) ol o) 8 Z8Uall o Ul Laalose 80l ¢ A8 Cpal Glaa 2000
oaid o Unall dalaiceall BY1 joja A8l Aadaall 3))gall (e BaLELY] audaat ¢

3) www.rcreee.org
34 2019/2018 (5 siud) il — suan sl ) a3 ,22018 . 5 sl Ly — 53393l )l G s ( WWW.NTEA.BOV.EE

141 5_ladl) g Lat®™ dalal) Adaal)

www.manaraa.com



2019/11/12 &l Jod &k e ﬂ&gﬂ,\m eMad Basaiall ABUal) Lisglgi€i duudlity jlSiy)

Cchdsal epin BBl )l Y e asd) i)l oDigial A8l
dgall 138 Slaatial) o3 Gus Ay il calatiall aigig Ja 5eUS 1 ooy Basiel)
() ouSlenal) cabinal Ay sl latiall Jaea i dashiia 5 (o yuad
Plas Go daiall ebyell s} g0 % 53 S g e 5)al) a5 (4)
oaidy o ails (e saaaal A8l Y Jeailly 2035 ale sl saaaial) A3kl

Bl A5 i aed egin 8 Ugin § (sile 900 ey 23Ul 4S5 5)5l8 (e

cpliiee gt e lgaladialg auly BUad e Baaaall
Electricity is consumed by different end users in the economy, divided between
residential (47%), industrial (25%) and commercial (12%), with the remainder

used by government, agriculture, public lighting and public utilities (4%)(36).
ey A0 Algl) A8 calae) 4/1 sad saxaiall B8l g of a3 (5)
Gl 87 a8y elyeSl angall (ilall eoin 3 celiyeSl e % 535 2030 8
Gpar Adlatial) cpailsally eyl maead ) Chags sy 7 ddaiill 4ty 2015
Gl e sl ) Jlae 3 L) aady 5 sy 0silE 8 iyl
Jiis z) ddadsl oy JalSI Jaadl) (3iads ¢ Alal) 50US uanly  Ba2aal
BLaYL cllgioad) Al oSl Giye mlat Slen 0 alins 5o sl misis
7 sl aigis Jaig 2l Jlae 8 LDl Cilall &l A )

ran b Bannual) Cillagll 2/1 laasg ddiging Sl el 48l <jd5 (6)
saaaiial) A8l g Uad 8 Jae i p Ogala 10.3 Mg 43)laa (22:da5 6000 )
e Lasy cpall 8 e Uadll 38 jg 3) « 2019 / 2018 (8 Ll oo (4
Gsale 1.3 Jlgns o 283 Ll by ¢ 432 2igll g cdae T (13:le 3.8
¢ 893 bl by o (lall 3332 i) gy eI 5 e dum i
(BTl 44 Jss Lo il Cigia ag ¢ 786 sasidll cil¥sll iy

352016 «s_all "2030 4y — el viusall dpaiill duayi) i)™ cdpasill 5 g laY) CM\JU%M‘ 5005 (
2030 mas 43y - 2030 s - A8l ) saasdsegypt2030.comessbaiy) 2l ¢
36 ) |IEA Energy Balances for 2015, Egypt.

37) IRENA, "Renewable Energy and Jobs", Annual Review, 2018. www.irena.org/publications
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38 ) Bozkurtand M, Cuma Destek. Akif, (2015) "Renewable Energy and Sustainable Development Nexus in Selected OECD

Countries". International Journal of Energy Economics and Policy .

available at http: www.econjournals.com

39) Qji, Chijioke and Weber, Olaf,(2017),"Renewable Energy Projects for Sustainable Development: Financing Options and

Policy Alternatives”, Centre for International Governance Innovation, CIGI Papers No. 122, March.
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L il d8lal) Glouls diakail) 28U Jyeagl) 55l saaatiall A8UAN il giCl
oo el e Wbl (50%53 (s clisl) e audiios 3 daalia el
LN Qi & ey (42)2035 sle B saaanall ddl jalas
.+ Badariall A8l il o)
Basaial) dBUal) c)laiind 3.1

2/1 oo S Jid il allall (Ggina Ao saanial) G CliasliSs )
a9 2011/2010 ale e diw IS & saoall Zuyl adgll 5,58 cilali)
saaaiall Al gl chlanayl aas il 2y .2019/2018
ae sl 274 Jssy &jlie 2019/2018 sl $0sl 288.9 s
i Gyl gai Jaea 2011/2010 ple A Lk 200 sy 2017/2016
de %18 s il sai Juer dnlie 2019/2018 He %22 s
phras ZUyl dilhy Aaledgiall duwedd) A3l copliel 85 <2011/2010
ol dg (P (ke %84 lsa) saaaiall Al & alladl Hléna)
& hlenaY) 5L S 4l )" 2018 ale sasaiall AUl el § a5,
2040 2les2018 sl on Y53 Cslis 7.8 saaaial) AUl cilinslsiSs Jlas
2040 Jolss %41 sni mL)l ol e Al alg CAllS midtin WS
oadl bl s3a Jano Lea %000 sais Fueadl) dudiguing 9Sl) LAY Calls,
2030 (a5 2020 sle e 2 allall laly e S G elygSl LY )kl
11.4 5o o Lo deliall Ciad o adsis 2040 ale Jslag allad) Joa yanml
Al i (8 Ll clalas) ) 8 elldg L cpliaad) il DA $salis
Los Ly &Ll Glens Aalicaa) dpanilly 8Nl (el ujaty de g cBanaiall

L2018 "2035 ple (b puaa saxaiall ALl Gy 5" Lyl (42
a3l A8 jolae cpanels eSI- a-lgilaliind-(a-%50-csae SiSLn el sl pabainss - jomen(Uiy yaf)-5a2niall-A8UaN 40 a1 NS 1y 555
WWW.Sis.gov.eg 1 2018 (e5Sl) ISV 0555 97.../2035 ple (b
2019 eole 7 el ¢ Ml il dpaiill s Jgadll ¢ ) 5l saiiall
43) Ren21, renewables 2019, Global Status Report, Renewable Energy Indicators, 2018.
International Renewable Energy Agency, 2017a, Rethinking Energy 2017: Accelerating the Global Energy
Transformation (Abu Dhabi).
IEA, 2016, Next-Generation Wind and Solar Power: From Cost to Value (OECD/IEA, Paris).
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) ALYl saaxiall ALl cilaglyiSs Hdis gkt (B s ) sl
Ul e Sall aes jUal 8 () dduainl) daypeill Lals dlalud) cDlax)
agag +Baaniall 45l Al ilnslgiSs (and yd b agad e 3233l
Lasiy (g2 5 Sl) sanaiall dallall 8 allall jlenad) culalas) 6l Jgaal)
ple saaidl) BN 3 L) Jlea) e sl gsd Gy Lyl

.2019/2018
Table No.(1-4) : Global Investment in Renewable Energy (Top 5
Countries) 2018/2019

Renewable Investment Trend Renewable Investment Trend

by country and region (Top 5 Countries) by technology (Top 5 Countries)
Billion $ % of Total Re. Technology
Investment

1 China 126.6 1 China 56.3 Solar P.V.

(reached its 2020

Target in 2017)
2 EU(Germany 19.4) 40.9 2 EU 48.4 Solar P.V.
3 USA 40.5 3 USA 35.8 Ocean Wind
4 India 109 4 India 6.1 Wind on shore
5 Brazil 6.1 5 Brazil 31 Biomass &Bio fuels

Source: Ren21, renewables 2019, Global Status Report, "Renewable Energy
Indicators 2018"

Investment data are from Bloomberg NEF,2018. OECD, 2018, OECD Data,
Renewable energy.

- In 2018, global energy demand increased an estimated 2.3%, the
greatest rise in a decade.

This was due to strong global economic growth (3.7%) and to higher
heating and cooling demand in some regions. China, the United States
and India together accounted for almost 70% of the total increase in
demand.

- Global new investment in renewable power and fuels in 2018/2019
$289 billion (+2.2% growth from 2017/2018) ($320 billion incl. large
hydropower).

- Global renewable power capacity totaled 2,378 GW in 2018/2019
(1,081 large hydropower ).

- In 2018/2019 renewables accounted for : 70% of net additions to
global power generation capacity Providing 26.5% of global electricity
demand.

- The IT sector purchased the largest amounts of renewable energy
(wind power &solar PV).

- More than 100 cities worldwide use at least 70% renewable electricity.

4 gy aanial) B8l o (558 535 (]IS 5 L syl el g3 " 1 plad) cae) i e e Laia¥l g (o3l Gl chanial pad (
(5 sacy s sdall s A3all 555300 ("2030E/CN.16/2018/2¢iis 14 - 18 i/ 540 2018
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- Progress once again was concentrated in the power sector, as
renewable energy became increasingly cost-competitive compared to
conventional thermal generation.

- As of 2018/2019, renewable energy accounted for an estimated 19 %
of total final energy consumption (TFEC). Modern renewables
supplied 10.6% of TFEC, with an estimated 4.4% growth in demand
compared to 2016.

bl DNl Maa) 0 %19 Nsa lSa saxaial) 2l of g 13
L)le ((1-1) pd) JaI (e ey WS 2019/2018 ale iy ¢y dsUal
oyl dligioal) ga A8Ual gUad sy (*)2017/2016 ale %14 Vsas
e slyeSl e %26.5 a3l L(*9%60 ss sy sa0a0) A8l
e %16 ) 2019/2018 & soxasd)l ddlall jolas (e (allad) dnial)
A ) dyhall dslhlly # Ll 2y deddl A8l e % 6.5 5 cdsilag eSl)
les o) dalall jaleas Jigis o (blailly slaly) dila e %2.5 il
%3 J<a Ly (Al [ ilaally deliall g Uad 8 23l e callall 000 %11
Alal) lylae) las) L Badaial) dBUaY) das ila 13a . Jall g Uad b Lo
Seng dbd) 3 %40 s e OECD Jso b %10 ss a5V
Caslaill 25 Laa ¢yl 3 %8 Hslai ol ety (Li€ 8 %80 5 xighl 3 %25
Gl Cun allal) dmal) ey ()saaanal AUl cladasial el
G Vs Jble 280 e ST saaaiall lilall Lingl i Jlae b bl
ae dap Gsale 11 saiy ok Lo ligh «_lale B)SH LS 2019/2018 ale
Wy Glegpda 2y aaaidl Gl Gilegyia Wiy Hale ey il

() Ailgll juan ] Aiguag sgSl DAY LaglsiShy slyygsl)

Shape No. (1-1) : Total World Energy Consumption by Source
2018/2019

45 faaaiall a1 6" Jsatll ) Gaaiall AU e Jgeanll 1 2017 plad a3 bl B8 s 56 " UV ((E.17.11.D.6 ¢ sa5 ¢

2017 «aia

46 Jpatil 5 il - s2ankall 2D 3 Lyl cilen 55 ( (
www.afedmag.com/.../ala3dadAlSabiaSections-details.aspxAFED conference 2019

47) IEA, 2018b, " Renewables Information 2018", (OECD/IEA, Paris).

OECD, 2018, OECD Data, Renewable energy, available at https://data.oecd.org/energy/renewable-energy.htm (accessed 7

March 2018)

48 ) IRENA, "Renewable Energy and Jobs", Annual Review, 2018. www.irena.org/publications
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Renewable
= Traditional biomass 9%
® Bio-heat 26%
Ethanol 0.34%
= Biodiesel 0.15%
" ® Biopower generation 0.25%
Fossil Fuel 78.4% Hydropower 3.8%
® Wind 0.39%
Solar heating/cooling 0.16%
® Solar PV 0.077%
Petroleum Solar CSP 0.0039%
® Geothermal heat 0.061%
® Geothermal electricity 0.049%
L u Ocean power 0.00078%

TITTSS——— Nuclear 2.6%

Total World Energy
Consumption by
Source

Natural Gas

Source: www.iea.org

Ll gl AUl (pe it ¥ allall (e (e %14 lss o M il g
Lol Coaa Bpadl gai 5 (hag (M) (il 8 dals (el L agie %85)
Gl clad o Bpwe ASH asaall Jyans glaca 3 Jiciall ot
o Baaaial) Al das d 8yu€ 8l (aists 2030 Jolay dalical) sl
Al el chléana) D) & Gay daalal) 38 jlias desans
asail) axely o (ar 53 (gremall oall ey g ¢ Jomll (3aanl sanaiall
Gl el Aali Al Gl apull olall Jl 8 (50)alald
sl gl g 35 .2040 Hlo JB Lyda L agdy 8 3 — Al
ol duils ST 058 Joall o plyall o Sasaial) cilblally allal
pd) JSAN) (o ey LS (Badae Loy glae Joa s0aal) A8l Cilaglois
Gsw U313 Bpsadl) A8l by an oSay ) aopdill Sl ag o(2-1)
A5 Bpaficndl) IGAN a3 1 Sa) Goal Y alad ¢ oY) of o gall A8
Dl dlgall Zadla 1ualy csaasiall ZiUal) alisal Aeadlly ALeall cile lial)

cgldly @B sailly LAY Cun (e

E/CN.16/2018/2 .2018 «"2030 Jslas saaaciall 28Uall s (35 5 8305 ] HSY1 g alall oo caaniall aay) (49
50 faaaiall pa¥) e sl S Apnmiall AL e Jgemnl) 1 2017 plald Tsas ol J i " SV ((E.17.11.D.6.2017 el sa5s ¢
12018 525581 9 ¢ 5 clad ¢" 5aaaall AUl g Lia gl " o gall i) (§ gria s (I all i) de ganal & gidl cilelaiay)
https://blogs.worldbank.org/.../unleashing-private-investment-in-renewable- energy
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Sources:
World Energy Outlook 2019 — International Energy Agency
https://www.iea.org/.../publication-world-energy-outlook-2019

51) www.aleqt.com/2019/03/17/article_1562136.html
522018 5,4l "2018 (s sl 8" aaaidl g 3aaall A8l As ((www.nrea.gov.eg

-9 3l ¢ juan L Baaaiall A8l ds Daigall ¢ jeaa B Ba3aall Aalkal) Jateea " «(IRENA ) 82333dll A3Uall 44 5ol A (53
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Dutta. Soumitra et. Al., "Global Innovation Index 2018 — Energizing World

with Innovation"”, USA : Cornel University, 2018.
https://www.globalinnovationindex.org
Renewables 2018", global status report - REN21.

www.ren21.net/wp.../06/17-
8652_GSR2018_FullReport_web_final_.pdfRENEWABLES 2018.
GLOBAL STATUS REPORT. A comprehensive annual

overview of the state of renewable energy. 2018...

GLOBAL TRENDS IN RENEWABLE ENERGY INVESTMENT 2018

https://europa.eu/
Renewable Energy Statistics 2018 — IRENA

https://irena.org/.../2018/Jul/Renewable-Energy-Statistics-2018
The Renewable Energy Statistics 2018 yearbook shows data sets on ... official
national statistics, industry association reports, consultant reports and news

“Qcisibs sif el ey Aala) Limaall daclill 55} il Lain 2al Y ) Jiind! i) ¢ ydeaan -
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Ernst-Young-LLP-Public-Report-2017-18
Ernst young report ," renewable energy" 2016 , (& i CaS" y 585 ¢ori gy Canai ) -
2015 =" saasiall coElll
AL ¢ oaa 8 5a0aiall AU 6V paigall ¢ jeaa 8 Baaniall 8L (e " ¢ IRENA -
2018 »:5€111-9
2019 ol 3 alall (2018 s (& duaiill Alla j j5" ¢ e sl dasadill dgas -
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cilabidly 53l a8 S23aial) Al Cilegyde ey o(OF)E2aa0])

L)) Anasially g s hleiad) iy Lalad el pailall ¢ LilallS doatill 61S 5

@il ol Gy ¢ elanlly (alaa®y) oLl ol Gsaially (oLl
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aman 5 b L) (e 1 e lgia g Addaill AU (§ gus g g8 e i - g Unil] Asallald) Ciliiall Gl " 5 g gy 51 o y) (56
https://almalnews.com 2019 (sike) JUl 9 " IFC idly pai e iU 38 5,5 11
https://blogs.worldbank.org/.../unleashing-private-investment-in-renewable- energy https://al-seyassah.com/
572019 Jil ««2019 s2axiall A8Ual dyalisy) 5 il cilibian)y i csaasiall d8Uall 40 sall AUS (
REN21 - 2019 alad s20sal) 28Ul jliadl alall g i)
https://www.ren21.net/.../2019/ www.unenvironment.org/.../

150 by b Dalal) Al

www.manaraa.com


http://www.irena.org/
https://blogs/
https://al/
https://www.ren21.net/.../2019/
https://www.ren21.net/.../2019/
https://www.ren21.net/.../2019/

2019/11/12 &l Jod &k e ﬂ&gﬂ,\m eMad Basaiall ABUal) Lisglgi€i duudlity jlSiy)

e 8 BI1.4 Loy Ll Wl % 17.7 dowy saasiall 8l cile yie
%084 et Lyusty BIEN 45 5al L il alinlg <2019/2018

Laally Y] aaid) s Gaal) cilialy 4 aai (Lael IS Cuuang
sasiall LY GW 7 5 cuall GW 20 33b3s gl &8l 3 sl (e Y
(Wbl e JTGW T e s adlyy a3 (8] bl 40l Caaia
dalam Lul cilialy cAaadd) 28Ul Jlae by Lillaiyg gl clolall cLasd
AUl Aoallal) Zoaliy) 85080 gad (e Y Al o ladlgatinl —aiglly cpuall
eLﬂ: ‘:g gdbd\ c«.n_,ﬂ\ % %70 L:A\J; «GW 64 @7\_9.7 531:1)' d:\;.w:i o w\
QIS daly oy caiis Al d) (3lgel) Aailh iy 22019/ 2018
bl Jaal con A pany luloag LS5y chuSally sl cdupball

Wl Al e GW2.4 Jeis GW 3.9 saaaial) dalall jaleadd 4554

41 Moz gy Eun 138 L Apusedl) dilally ~ L)l Z8ls (e GWI.5 sl
&Uaﬂ uy)&“ o daag .2040 ! 33a%0) dsUal) las (3 (de\ 4:1.1)45
b o8 ) g ) 8 dslal g Uil s Jeanll Qb)) sa a3l
Jocogiall 3 Lsins %2.6 4ty CO2 cillilal msias N Cings sy 2015
dan 2 oo s Bha A gl e g (Blsiu [k laun 2 0.6
saasial) A8Uall il slgi Aaadling Zalall 56Uy SIS Loeal 35 Las «_digha
L@l gaill

Basatiall A8Ual) culia gl gist dcdling i) .2

-

g
OS] ey ) canalill Cangl) Cpanmn HISEN) ol Aallal) dalticual) Lpatill ()
leabedls Zualtll Joall Maa) Aol bl 80l (8 agesy G ¢ galll e
Gl o I 538 ggin 8.2030 sle sl Glowly Al Judls b

58 ) wipo_pub_gii_,"INNOVATION DRIVING THE ENERGY TRANSITION -chapter3",2018.

Www.wipo.org
IPCC (Intergovernmental Panel on Climate Change). 2014. Climate Change 2014: Synthesis Report. Available
at https://www.ipcc.ch/pdf/assessment-report/ar5/syr/ AR5_SYR_FINAL_SPM.pdf
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(692030,

59 ) Global Innovation Index (Gll), 'Gll is Energizing the World with Innovation’, 2018 . www.wipo.org
60 ) The Global Competitiveness Report, 2014 — 2013, 2018-2019.
2017 52016 b eusSI (" Ay pall LBV 2audls 5y 5" (o pal) ) § a0
sl oy oI A gall (31 a8 Ayl S Al 506l cilaase — Ay jad) ALY gand Audlisl) " cdaydadill Ly jall agadl)
.2007www.api.org
61 ) www.afedmag.com/.../ www.rcreee.org/ar/ https://www.skynewsarabia.com
www.rcreee.orglib il Jlad slae Y- all-aaniall-ciliUall - e e i-dual imsall-A8UAll- gaiaraiall-cl SN,/
62 ) Ren21, renewables 2019, Global Status Report, "Renewable Energy Indicators 2018".
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U39 Aesanas yaa b Sasaiall BB Cilinslsi€s Jlae b sllly ASal) ALl (3gag
2019/2018 - 2017/2016 S>> a5,lia

Hisa Hhga | Qlelp dsa Hisa [543 | /gl AN Sie) e @a Hhisa
Lamml) Llaa Basaiall 48Ul g [TgwAll oS, R&D% Ladlinl)
G ) Al | Patent FEIN] sl | Patent GDP (pallad)
HDI &S | application saaidl [ Growth applications/m GCI
Rank IPP S % inno . Rank Rank
Rank /million pop Aeal | vation 2018/ 2019 2018/201
(by Renew- & | compan (140) 9
2018- 2018/ energy Tec) 2018/ y ?2) 2018-
2019 2019 2016/ 2019 2018/ 2019
®)(140 | M40y | 2017 5) | 2019 1)(140)
) ( (6) (1- (
7)(best)
14 5 9,540 8.7 5.2 19 1.7 8 [
5 21 35,759 14.2 5.4 5 2.9 3 Lilali
13 16 932,786 8.7 4)5.7 13 2.8 1 ]
Saaial)
1 17 4,585 | 5)57.8 4.4 16 1.9 16 [TE]
(
12 8 41.651 22.0 4.7 18 1.6 12 Jaig
11 13 1,760 33.2 4.9 9 3.0 10 & yaidl)
7 16 2,253 5)53.2 4)5.4 7 33 9 2 )
(
19 9 254,678 6.3 5.0 ()1 33 5 Gk
9 3 - 0.7 4.8 14 2.2 2 | Suslida
7 6 - 0.9 5.0 26 0.4 7 GSaish
d
22 35 172,053 2.7 4.5 3)3 (2)4.2 15 T s
(8)86 49 12.7 4.4 3)32 2.1 28 Cpeall
(8)130 45 29,574 36.5 4.7 61 0.6 58 g
57 24 5.6 5.3 44 1.3 25 Losle

63 ) Innovation can contribute to and address the energy equation while providing a sustainable solution. The Global Innovation

Index (GII), 'GII is Ener%izin% the World with Innovation’, 2018 .
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83 74 17,865 0.1 4.6 68 0.6 38 [T
116 44 4,393 36.9 4.9 99 0.1 45 | Geuisd
113 104 - 35.0 38 89 0.4 77 e
113 65 = 275 4.9 30 0.1 56 JOE]

79 77 22,401 4338 4.1 54 12 72 da3iod

64 9% = 134 4.2 53 0.1 61 73

60 103 5,583 0.9 39 100 0.3 89 ol
113 97 4,393 17.2 4.2 50 0.7 67 | W

34 26 - 0.1 @5.0 46 0.9 27 | <

39 31 1,858 0.0 4.7 43 0.8 39 | Ragdd)
115 124 (6)2,136 57 42 88 0.7 94 yan

95 42 485 32 43 65 0.4 73 R

95 56 - 12.6 35 97 0.6 87 g
123 43 441 113 3.6 79 0.7 75 )

Sources : Global Innovation Index, "Energizing The World With Innovation",
2018.

Global-Innovation-Index-by-INSEAD/ wipo-pub-gii. www.wipo.org

- WIPO, 'World Intellectual Property Indicators', WIPOStatistics Database,
September 2017,2018.

- IRENA_ Outlook_ Egypt 2018 Ar_Summary WWW.irena.org

- IEA, May (2019) World Energy Outlook 2019 — International Energy Agency
https://www.iea.org/.../publication-world-energy-outlook-2019

- gsr_2019 full_report_en_pdf - http://gcr.weforum.org/

- http://www.worldbank.org/en/news/speech/2015/06/10/energy-and-
sustainable-development.

- Ren2l, renewables 2019, "Global Status Report, Renewable Energy
Indicators 2018", Ren21, 2019.

- The World Economic Forum, "The Global Competitiveness Report™, 2018 .
www.weforum.org/gcr.

- HD, "Human Development Statistical Report", 2018.
http://www.hdr.undp.org

Sualind agil Bas Aangie 2018 e b allall Ll o axsnad (1)
Cel Dedlall 5% ujas Al deliall 5l Jh 8 ol sl
el (S dejludio Bygems joriall allall alatl) (el Caatla (20 L2 L

Sy Jlee) Aaaling Linslsill o e 3,080,

154 5 adll 5 saii™ dsalel) dlaal)

www.manaraa.com


http://www.wipo.org/
http://wipo/
http://wipo/
http://www.irena.org/
https://www.iea.org/.../publication-world-energy-outlook-2019
http://www.worldbank.org/en/news/speech/2015/06/10/energy-and-sustainable-development-whats-next
http://www.worldbank.org/en/news/speech/2015/06/10/energy-and-sustainable-development-whats-next
http://www.hdr.undp.org/

2019/11/12 &l Jod &k e ﬂ&gﬂ,\m eMad Basaiall ABUal) Lisglgi€i duudlity jlSiy)

Soa saaaiall dallall cilaglgi€s 3 R&D I e allall el &l 3al (2)
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Jsd Bylass () Aupall Joall e lSaN) Jead e Ju e (12.28) (32)
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G 8Nl AN gaiy sl Led S K8 sasid) L) s (4)
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(21) Lasaaad) ((12) S5l chley) cilaws 285 . (7) SSal) 8ysilaiass ¢ (5)
/(39) Cxaalls (37) LysS ((26) gl

Aalia) dge 8 L Joall ST 4 agally cog il e IS of Jaadl (5)
b cleladll Sl lall g Uad aany  Adlai€ul o0 desens ) L lldg
deliall g i agdi < 2019 /2018 e %38 lss duy llzg CO2 cilila)
¢ (%6 clally waall 4l (BT dasy e dia ) %27 s duis
elaal) Jailly ¢ %9 Aalall cjladl cilblesl die ) %23 dawsiy Jaill ¢ Usd
%25 %2 %5 yilly i) %9 dusiy aniilly clill ¢ Ui 1yaly (%9
(O (Gally elaall (s (e S

p ol am Baaatiall AaUall Clin 93 daleiall gla) Cleh 3l Lad (6)
Syl Ll %646 Ganss Sl b i sl Ty el Ll duuilly
L %0.5 Ll Wiy «%11.3 Lyl & <%20.5 ddlesl)

(Solar Technology, ssxaidll Z&Uall il glgiSil Ty <l elyll clallal il

Fuel cell Technology, Wind energy Technology , Geothermal energy)

%10.9 iy (L) agaddy e ) 10 ST (ot %7.0 e 176.457 Jiss

54) IRENA, 2018. Global Innovation Index, "Energizing The World With Innovation”, 2018.
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65 ) WIPO Statistics Database and EPO PATSTAT database, October 2017. www.wipo.org

56) World Intellectual Property Indicators, 2017, Organization, Geneva, Switzerland, www.WIPO Statistics
Database, September 2017. www.wipo.org

67 ) IEA ,"World Energy Outlook", 2014.

68 ) http://search.mandumah.com/
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69') Global Innovation Index (2018),"Energizing The World With Innovation".

70) Pay-As-You-Go

1) Global primary energy intensity decreased more than 10% between 2012 and 2017.
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73) pr_gii_2018_01152_AR wipo_pub_gii_2018-chapterl3 www.wiop.org

74 il saaniall AL 4 ke o ) Talined 2l Gadlal — jeme — Baaaiall A8 (3" 5y 56 aaaial) A8LL 4 5l A0S ( REmap.2018 ¢
International Renewable Energy Agency(IRENA)_Outlook_Egypt_2018_Ar_Summary.pdf

www.irena.org/publications

75 ) Cherif, R., F. Hasanov, and A. Pande. 2017. ‘Riding the Energy Transition: Oil Beyond 2040°. IMF Working Paper
No. 17/120. Available at https://www.imf.org/en/ Publications/WP/Issues/2017/05/22/Riding-the-Energy- Transition-Oil-

Bezond-2040-44932.
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76 ) RENA and |EA, 2017.

77 ) Global Innovation Index (2018),"Energizing The World With Innovation, Innovation Driving the Energy
Transition",wipo_pub_gii_2018_ CHAPTER 3. pdf www.wipo.org

78 ) http//:www.aleqt.com/node/1541842
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Table (2-2) : Four Emerging Sectors Of Low-Carbon Technology based

P)\s Alls ga sdad

on their export and technological specializations
The Revealed Technological Advantage (RTA) 2015/2016-2018/2019

Sasaial) 4BUal) Linglgi5 Aucdling iyl

Type Of | Country competitive RCA RTA
low-carbon 2018/2019 advantage 2015/2016 2015/2016
technology
photovoltaic *The Chinese PV sector exhibits one of the | *a sector that gained | Comparative Technological
(PV)systems | strongest export specializations globally; a competitive | advantagesin | advantages
(renewable five of the world’s six largest solar-module advantage in the exporting measured by
energy manufacturing companies in 2016 are absence of a | low-carbon patent
generation) located in China. technological products are | specialization

* In India, the government is aiming to | specialization( isthe | found to be | are less path-
install 1 million solar water pumps by 2021. Chinese PV sector) lesspersistent dependent than
* strength in related than similar | comparative
technological fields, | advantages advantages in
may play important | for the | exports
roles in developinga | majority of | 0.2
competitive other goods.
advantage in these
emerging sectors
wind *the distribution is topped by the 3 global *Norway’s fast- | the Denmark 0.7
turbines wind powerhouses (Denmark, Germany, growing correlation Spain 0.7
(renewable and Spain) which together accounted for international  solar between the China 0.8
energy 43% of worldwide wind turbine patents power  (Statkraft, 2015 RCA | Japan0.9
generation) from 2012 to 2014. Scatec Solar ,Terje | and the RCA | S.Koreao.8
*All 3 have a high export specialization, but | Osmundsen, to the in the same
Germany’s innovation profile is broader | three large product 10
than that of Spain or Denmark, resulting in renewable  energy | years earlier
a lower index of technological companies)  *New is 0.7 or more
specialization. Energy are expected
* China is the planet’s largest wind energy to grow considerable
producer, with nearly 100,000 turbines (1/3 internationally in the
of the world’s volume) that can generate 145 | next decade.
GW of electricity, nearly double the *International
capacity of wind farms in U.S.A revenues from
* The U.S., Germany, Spain, and India | Norway’s solar and
round out the top 5 producers of wind | wind export sector is
energy, and all are experiencing steady set to grow
growth. exponentially from
* Exports of wind-powered generating sets | $1.2bn in 2018/2019
from the U.S.A : $488 million in 2014, but to $8-9 bn by
fell back to $17 million in2016 2030(80).
Batteries *Korea and Japan lead the distribution of
(energy technologically specialized countries.
storage) *Japan has 43% and Korea 14% of all
battery patents considered.
* Germany and France closely trace the
technological specialization of Korea and
Japan, while many smaller players have a
high potential to develop a comparative
advantage
Electric *Only 5 countries (with more than 10 growing around 0.4
vehicles patents in the period between 2012/2013 patenting
(which and 2015/2016) exhibit a larger number of field and
provide electric vehicle patents than their size would develop a
Low *countries also specialize in related comparative
emission technologies: France and Germany have advantage.
energy significantly increased the number of
consump patents in electric propulsion technology in
tion) the past decade
* Other car manufacturing countries, such as
Italy and the United States, have not yet
developed a technological specialization but
have high potential.
80 https://energypost.eu/norways-renewables-exports-to-increase-8-fold-by- 2030.

Renewable energy market analysis: GCC 2019 - IRENA

https://www.irena.org/-/.../2019/.../IRENA_Market_Analysis_GCC_2019.pdf 23Jan 2019 ... This publication should be cited as:

IRENA (2019), ‘Renewable Energy ... The oil -and gas-exporting countries of the Gulf Cooperation Council ... Renewable

Energx - Our World in Data htte /) ourworIdindata.org/renewable-energx
- — ———T T O e e e —
5ladill g alai@d dsalzll dlaall
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Sources: The Global Innovation Index, "Energizing the World with Innovation
- Export and Patent Specialization in Low-Carbon Technologies”, 2018.
WWW.Wipo.org

Hausmann, R., C. Hidalgo, D. P. Stock, and M. Ali Yildirim. 2014. ‘Implied
Comparative Advantage’. HKS Working Paper No. RWP14-003.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2410427.

- Both specialization metrics—The RCA(®) (= revealed comparative
advantage) for exports and the RTA(= revealed technological
advantage) for patents—are standardized to fit into a [0, 1] interval,
where : 0 to 0.5 reflects no specialization and 0.5 to 1 indicates a
revealed advantage in a particular export category or technology.

- The revealed technological advantage (RTA) is the RCA’s equivalent
in the patent realm: it provides an index to measure the relative
specialization of a country in a technology and is based on patent
applications.

- The RTA is defined as the share of a technology in a country’s overall
patents, divided by the global share of this technology in all patents.

- Electric vehicles sector, which might witness larger shifts in the
innovation landscape and global competition in the future(??).

- Total Investment In Renewable Energy In 2018 : Billion USD 288,9
. New Investment by Stage: Technology research (Government R&D
5.5,Corporate R&D 7.5), Development/Commercialization (Venture
capital 0.2), Manufacturing (Public markets 6.0 , Private equity
expansion capital 1.8), Projects (Asset finance 236.5, Small-scale
distributed capacity 36.3).

- Governments continued to invest in R&D to further advances in
battery storage technology. In 2018, the UK government invested GBP
246 million (USD 312 million) in battery R&D; the US Department of
Energy provided $27.7 million for long-duration energy storage(83).

- The EU’s Strategic Energy Technology (SET) Plan identifies 6
priority areas for energy innovation : Renewable energy, Smart grids,
Energy efficiency (in buildings and industry), Sustainable transport

81) RCA ij = (Xij / Xi) / (X wj / xw)

Xij Asall il yola s giiall e ¢ XAL  c psball Jleal 1

. ijr,L.\\ Glba wogidl e j oo Xw alladl @l jala eal s w

Asall dai 3300 2925 = 1 < AUl Aadl) SIS IRCA, el 138 Aad s aluall (i 5 a5 ¢ il 138 3
www.unctad.org

82 ) Zachmann, G. and R. Kalcik. 2017. ‘Europe’s Comparative Advantage in Low-Carbon Technology’. In
Remaking Europe: The New Manufacturing as an Engine for Growth, ed. R. Veugelers. Blueprint Series.
Brussels, Belgium: Bruegel. Available at http://bruegel.org/2017/09/remaking-europe/

8) REN21," RENEWABLES GLOBAL STATUS REPORT",2019. gsr_2019 full_report_en_pdf
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(including electric vehicles), CCS(Carbon capture & storage), and
Nuclear power (emphasizing safety)(®4).

- The Norway’s investments into renewables and low-carbon energy
shall increase to 15% -20% of the company’s total investment budget
by 2030. More than $15bn will be invested into solar and wind sector
in the next ten years .and will double their export revenues by 2030,
from about $1bn to $2bn(®).

Abgail) cleliall a8 L) 3l el yslall Zaudlis uead 5 (pag
pgun o cBaraiall 48Ul Jlae 8 doa ol i€l dualidll il yalially SIS Jal e
_soaaidl jobaal] el Aludes (e Adiie clelad L peadd Ll Sl o
ol Ty ailaas abidiy goydall sk o Cuadll cilelld 8 dualiy
A Al (gl dan 5aly) QLKLY 020 Pl li ey IEA2018
deliall diliad) dadl) 3 Cllad¥) Ciagal 8 ol LS LS i)
L eS) anall Lbigal) delical) clan duwdlis gai 8 jeas o Dbl

2017 ale Allall (s5ise Ne%7.1 Jaill Clarag % 7.9 dawsiy 520354l dalal

bgydis - saally lylladl Clelyy (4 pad jas 8 & (a5 (86)2018
Gl2018 yiga sgun by .48l 5oLS Cilivwary d5yia 5202754l Cilia ol g3<3l)
Slo shally Gand) Alaisl Al gad Ve ol AN 5l ((87)
5 A @bl Jaoan oot Lee celsull (Je GlSall cilagSall (grine
Ail) cbaatll dgalse T TS Aaall cilingl Sl Jlae (& Ll 3030
Al 8l odai [lKas 3 VRE syaiall saaaid) 48l jalas z Lty
Ol slgi€all Lo Jadin ) SSY1 26050 A8l adaig egpiaanll Gl L Loy
Gliaglgally ¢ cliha¥) oK o Ll clageall e Al duadyll

84 ) Public energy RD&D(= research, development, and demonstration) expenditure in six technology areas -
IEA energy RD&D statistics, available at http://wds.iea.org/WDS/Common/Login/login.aspx

85 ) Renewable energy market analysis: GCC 2019 - IRENA
https://www.irena.org/-/.../2019/.../IRENA_Market_Analysis_GCC_2019.pdf 23Jan 2019 ... This publication
should be cited as: IRENA (2019), 'Renewable Energy ... The oil -and gas-exporting countries of the Gulf
Cooperation Council

8 ) UNIDO, 2017.

0551 5l (209 Asaril g Japhaatl U Aluskis ¢"sallall 5 FpaBY) Claniosall 6 pum (o iy pomall o lobiall el il a il Taghadil) gxa
.2018

87 ) www.wipo.int/pressroom/ar/articles/2017/article_0006.html
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Clasl il (e a3 G ClasleiSsy A8 e callall 45 50 8al3 da 33U
Ol dejuy @Y s e uS s ) Cglim gl et dnall
Gl (3 doa gl i e gane ook o ey < AiSaall (Al Bae Jshag ¢Slailly
AL 5yuiall sanaial) 28U e Clgh G . acssal) (il Aali Al
JUall s And D) Talail e g ay)sal) (e dlgall 2Ll ol e Jall
%60 Joa Junall &Ll dalag dlegeSl sanaiall A8l jilias jigi
Cijis 3 2018/2017 b aladl s o adlieSH A8l zje (e o giall
2387 Jy L Alialsie oLl diw (3 o 3lesl) A8 (50 %100 s23aal) 5L
A8l S Al ) JSLell Caaig akal (8 cadgall Caeny Baaaiall claLLY)
Gl jolas ) deaall Lba ) (4 @DlaYh s d8Les)
Caats Saaaidl Bl laslsiSs dlae (8 Y miy LS (Bl
_(89)Asalil) Joall & Lo il 3laliall 8 olygSIL alaadl L b CaallSil)
B LaglsiSy Lhphall SISE DA e ol 3K £Hla Jols DA e
MaeY) aranil AU G e Bllad Jolall ST (5S5 8 Aiilghgigdll danadd
Jstii slaiall 138 Gag cshanall Cagin Ll 8 elieSll

Basaial) 48Ual) lawd duudlis 2.2

N Aallal) Al gl dandl ilamg 288 (90) lonsl Sl b jlad Al
Bl (mids Gus sl Sl 405 2 d3lie 2019/2018 Wle & GW 505
3 b bl canvaly (91 )s0dal deadl cuielias WS %20 dasy apieadl)
2018 b %87 duat lLulle Aalsigisill Laglsi€s Clang (o z WY 8laua
G Al e e 21 50 %67 e laasy cpall cdsaialy 2019/
4Bl Lo o153K0T9 Al gh g7 0al) Linsl il 2 3 +(92)_(ponisall dasSiall pey i)

88 ) http://unctad.org/en/pages/MeetingDetails.aspx?meetingid=1562

89) IEA, 2017fIEA, 2017f, Energy Access Outlook 2017: From Poverty to Prosperity (OECD/IEA, Paris)
90) REN2, 2019.

91) IRENA (2019) Renewable Power Generation Costs in 2018.

92 : FRENELL 2016 .GWEC 2019.
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levelized cost of electricity Lyl adg S jpw Jaugic (goine
de kW/$ 0.030. Jii 1 (onshore) Ll sl e (LCOE)
including ) Ll cluys A ) ek eeia 8 (93) 2019/2018
(LCOE) LSl i 4S5 jaus Janssia (ggiese il Liadl . (94)(offshore
—2011/2010 sl & %73 dwy (solar PV) dalggisall WAL (e
0.10 Jsn zaal cum ) (1-2) a8y JS&Y (o iy WS <2018/2017
&~ solar PV module Jaasall e /eSS (mleas) ) lealy KWh/$

Aal oda Awdld maal o ey %81 (Mg Loty — daghiall B paic
Saaidl Al jaleadd (gAY cildl) ae ailally
Shape (2-1) : Global levelized cost of electricity from utility-scale

renewable power-generation technologies, 2010/2011 — 2017/2018
2016 US$/KwH, global weighted average
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Source: The Global Innovation Index 2018. IRENA, "Renewable Energy Cost
Database, 2018.

%) A study by the International Renewable Energy Agency (IRENA)," revealed that the costs of renewable power generation are
already ‘very competitive’ for meeting the needs of new generation capacity", 2018.

(3ol Jaand el 2oy Tan Adle ) Aoy b Ghaliall 6 (%
Dec2016_Fraunhofer ISE_LCOE_Renewable Energy Technologies AR v20 ns.pdf
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- All costs are in 2016USD. The global weighted average LOCE value
for plants-commissioned in each year. Cost for capital is 7.5% for
OECD and China, and 10% for rest of the world.

- Annual research budgets for the top 12 solar panel manufacturers
increased by nearly 500% between 2006 and 2016.

- As this R&D blitz has played out, the cost of solar PV electricity has
fallen some 73% since 2010, according to IRENA,9 down to an average
of roughly $0.10 per KwH compared to a range of $0.05 to $0.17 per
KwH for fossil fuels.

4 aa3 jiae 8 saaaiall il o) S e A8U Baa 5 L) A8 e .
o g OS Sy Al de ade S ) el LSl AdSs i
Valea of Dhlia Gads 880 AST 45 Jaas Lea ¢(%)a8UAL 5 gal) ilin gl i<l
Al llaae (e et JS LGOI QIS S aady ol AK0al) 235 (angail
Gsia e Baaaiall Bl jalias (e d8Uall » ) dalSs JGI Jeaal) maagg

.(96)Allal)

Blal) a1 iS5 (e AUl Bang UL AlSS Apwdliig V) 1(4-2) o3y Jsa
allad) (s sina o Ba3atal)

2019/2018 52017/2016 als B s gimally

cUaadle ki) 230 Ja gia g SN (1)2017/2016 ple A8 Jani gia
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Cihaaal)
FEIA Y s gl e Sl o
(3aasal) Oglaill Galaa Jg9) yaa pallad)
KWh/$ KWh/$ (7) (a0
KWh/cent KWh/$
U AR Cucaddifx —1300 Kwh/$ 0.01 | 3 o S8 -0.079 | Aswadd ARk
o sl sl 2000 A Wsala Lalidd) KWH/cent 0.181 A g8 g5 gl)
PVTechnologies ) A4S Jau gia PV
aijlaYly e B LCOE Technologies
daially Kglly (of utility scale solar PV)
2 0.05 () dhanssally BAM YA %73 Al
(8)2019/2018 2019/2018- 2011/2010
Jadllaidl ey el it g <) ) laal
Ak il slsis %814 PV module
el Cun Basatal — 4000 73 e B[ 0218-0.12 | Leedd T
Al el b (3)5000 KWH/cent 338 all
Gl gl iS5 &5 SUALEY
Wind (onshore) — 1500 KWh/$ 0.03 -0.045 gl &l
PVTechnologies 1600 AACT oy gl (sl 0.102

95+ Liall daliaall il 5 delu JS 3 kil 5 dga sl Syl Jle 2Ly allall g i pall Vs 3 ol S0 Alail) el aan (
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96 .53) gine CilinslsiSi puaa (b Sasaiall ABUal) £ 15 CiliaslsiSi of rgda A (

Levelized Cost Of Electricity (LCOE) Of Renewable Energy Technologies And Conventional Power Plants At
Locations In Egypt In 2016.

2016 samssd <" paaa b saaaiall 48U il o) 535 cpa el yeSI AGISE" (el A8 AadaiY il 8 2gaa
Dec2016_Fraunhofer_ISE_LCOE_Renewable_Energy_Technologies_AR_v20_ns.pdf
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Source: Levelized Cost Of Electricity (LCOE) Of Renewable Energy
Technologies And Conventional Power Plants At Locations In Egypt In 2016.
- Fraunhofer_ISE_LCOE_Renewable_Energy_Technologies_AR_v20_ns.
Dec2016_ pdf
- IRENA_GCC_Report_Press_Release_Ar_1212019.pdf - UNCTAD,
E/CN.16/2018/2
- IRENA  (2019) Renewable Power Generation Costs in  2018.
IRENA_Outlook_Egypt 2018 Ar_summary
- pr_gii_2018 01152 AR wipo_pub_gii_2018-chapter4,3 www.wiop.org
:Uaa M
a8 Gy de saaadall Adall (e ol jeSI L) A6lSS aatas (1)
&QBMJMM\:&M‘&})M| cLi) 5 yia daalaall q})ﬂ\ Adllal) cldasa
Sagaill g yd g dddanall yac/ddasall
Sl mhaul e ol Gz )i o) u 4310 58 5 8l) ALl ddass g 55 Slelolaie ) (2)
0 Y g ladY) e 20/00 5.8 3200 —2000 et ¢ lad) Ao ot
A V) llasall s 2 s fAclu 11- 9 Op Gsedll & shus Jane 7 5l 50 LS s
4S5 e dpuadll 48U e oy Sl 2 5) Jiays (O7) el _yeSUl ) 8 ddlSs Al
Alall cllass oLay) A8 4 bl jatedl Jia Cua Aalledd y/ 4 )l
¢ dauadil)
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97 ) LCOE represents the per-kilowatt-hour cost (in real dollars) of building and operating a generating plant
over an assumed financial life and duty cycle. Key inputs to calculating LCOE include capital costs, fuel costs,
fixed and variable operations and maintenance (O&M) costs, financing costs, and an assumed utilization rate
for each plant type.http://www.eia.gov/forecasts/aeo/electricity_generation.cfm

Levelized Cost Of Electricity (LCOE) Of Renewable Energy Technologies And Conventional Power Plants At
Locations In Egypt In 2016.

2016 sanssd " jaa 8 baaatall A8l il o) 1S5 (e ol jeSI) A" (Apuadil) BN Al 8563l 3 agaa
Dec2016_Fraunhofer_ISE_LCOE_Renewable_Energy_Technologies_AR_v20_ns.pdf

98 gLl il g3 iz el 2y Jll GRS e ) 8 38505 Al ol el 5l L) AAISH) o il gl ) S5V (
il e 3 all (315 3
Dec2016_Fraunhofer_ISE_LCOE_Renewable_Energy_Technologies_AR_v20_ns.pdf

THE GLOBAL INNOVATION INDEX 2018: ENERGIZING THE WORLD WITH INNOVATION, CHAPTER 1, 4.
wipo_pub_gii_2018-chapterl,4. www.wipo.org
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99 ) IEA, "World Energy Outlook — Secure Sustainable To gather", 2018. www.iea.org/weo
www.oecd.org/ about/publishing/corrigenda.ht

100 ) IRENA 2016.

2019 "l ¢l Gl U0 1 5a2aal) 28U (5 gus a5 (L il

IRENA_GCC_Report_Press_Release_Ar_1212019.pdf

101) https://www.ren21.net/.../2019/.../.GSR2014_Key-Findings_Arabic....
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107 ) UNCTAD, E/CN.16/2018/2
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. Massachusetts Institute of Technology, The Future of Solar Energy", Energy Initiative, 2015.
OECD, "OECD Data - Renewable energy”, March 2018.  https://data.oecd.org/energy/renewable-energy.htm
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110) African development Bank, "clean energy development in Egypt”, 2012.
111) UNCTAD, E/CN.16/2018/2
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www.afedonline.org/water%20efficiency%20manual/pdfar/

- IRENA, June 2017. IRENA_Outlook_Egypt_2018_Ar_summary

- African development Bank, "clean energy development in Egypt", 2012.
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116 ) Global Innovation Index (2018),"Energizing The World With Innovation".
117G36" Gl ( padlall _ eme sasaiall 28U faliiud ¢l ) audi 4 jals saaaial) &8Ual) Jidat s Remap.2018 ¢
IRENA_Outlook_Egypt_2018_Ar_Summary www.irena.org
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average 68
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51% South Asia 55-443,4e 75 4.73 (3) 36 85 gl
regional average 68 LBk o gl
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122 ) https:/Avww.albankaldawli.org/.../uptake-in-sustainable-energy-poli...

2018 s 9 <" RISE 20184 il d8Uall dpaplaiill ¢l jdigall i ‘u!}-‘“ Ei)
123 ) Energy Transition Index score: System performance score& Transition readiness score.
System performance score: Economic development & growth, Environmental sustainability, Energy security
& access.Transition readiness score: Capital& investment, Regulation & political commitment, Institutions &
governance, Infrastructure & innovative business environment, Human capital & consumer participation,
Energy system structure.World Economic Forum ,"Energy Transition Index Report", 2019. www.weforum.org
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55% 56 L sna Lgdsadd 2124647 3.53 37 98 | Ly
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Sources: https://trackingsdg7.esmap.org http://rise.esmap.org
IEA, " ENERGY EFFICIENCY- Analysis and outlooks to 2040 ", 2018.
World Economic Forum ["Energy Transition Index Report”, 2019.
www.weforum.org
- The overall country score is based on the average score of : Energy
Access, Access To Clean Cooking: Energy Efficiency and Renewable
Energy indicators.
- Global energy efficiency investment grew by just 3% to 236 billion$
in 2017.
-The buildings sector remains the largest recipient, accounting for
nearly 60% of total efficiency investment, a similar share as in 2017.
- Industry could produce nearly twice as much value for each unit of
energy use. Gains in light industry represent 70% of the energy savings,
boosted by measures such as standards for industrial equipment and
incentives to increase adoption of energy management systems(*24).
sclBaada
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124) IEA, " ENERGY EFFICIENCY- Analysis and outlooks {0 2040 *, 2018,
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Shape No.(3-1):Industrial energy use covered by mandatory
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Source: IEA, 2017. iea-webinar-energy-efficiency-market-report-2018-
44-638

125 5y 5" ¢ gl il (- dalxiusall A8l dpelaiill <l i el RISE 2018.2018 ssen2 9 "
126y Ren21, renewables 2019, Global Status Report, "Renewable Energy Indicators 2018".
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Table No. (3-2) : Progress in rise score for energy efficiency for the 5
countries

which have improved energy productivity
The most, 2010/2011 —2018/2019 energy Productivity (US$ 2011 PPP/MJ)

Rank | Country Rise Energy Efficiency Score
2018/2019 2010/2011

1 India 0.30 0.23

2 Japan 0.28 0.20

3 China 0.24 0.20

4 Canada 0.20 0.13

5 South Africa | 0.14 0.10

The biggest energy productivity improvements are in China and
Indonesia, Where policies like efficiency mandates for the largest
industrial consumers have been instituted.

Source: World bank, rise 2018. IEA, UNSD Tracking SDG7 : The Energy
Progress Report 2018.

130 (=il <2050 lal 32k Ak A 1 allal) 48U Glsi 3 330 IRENA
https://irena.org/-/.../2018/.../IRENA Global Energy Transformati...
131) Efficiency: Reduce energy use by over 8% by 2022 with a base year of 2006/07.
132) |IEA ,"World Energy Outlook", 2014. www.mandumah.com
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134 2018 " joan b Baaaial) ALl GEI" 55 ¢ Lyl (

13%) prospects for Reducing Energy Insecurity: NREA (2015), Egypt’s 2022 ambitious energy mix is expected to be composed of:
fossil fuel and natural gas 61% (of which, 20% oil, 41%natural gas); renewables 9% (of which, 7% wind, and 2% hydro); 7% nuclear;
8% efficiency implementation. However, it is still expected to fall 15 % short of meeting the 2022 projected energy demand.
eces,Energy Mix — Egypt 2018, image, "Nuclear power as source of energy".

eces, " Energy Security in Egypt", Review No. 1, June 2015.
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Shape No (4): EU- Share of energy from renewable resources in

transport 2016/2017

(in % of gross final energy consumption)
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(2) P20 Gala
Table No. (1): RENEWABLE ENERGY INDICATORS 2016-2018
2016 2007 2018
INVESTMENT
New investment (annual) in renewable power and fusls' billion LISD o 2798 289
POWER
Renewabla power capacity (ineluding hydra) G 2017 2,195
Renewable power capacity (not including hydro) GW 422 1,081 2,378
[ Hydropower capacity® GwW 1,005 1114 1,246
£ Bio-power capacity aw 14 122 1132
I Bio-power generation (annual) Twh 501 555 130
[6] Gesthermal pawer capacity aw 1 18 581
{51 Solar PV capacity® aw 303 402 13.3
[5] Concentrating solar thermal power (CSF) capacity GW 48 4.9 505
Wind power capacity aw 487 539 55
Ocaan energy capacity W 05 05 '
591
HEAT 0.5
[5] Selar hat water capacity* GWe 456 472
TRANSPORT
! o 480
[ Ethanol production (znnual) billion litres 103 106
3 FAME biodiesel production annual) billion litres k]| k]|
[ HvC production (annual) billion ftres 59 6.5 112
Source: REN21, "RENEWABLES 2019 GLOBAL STATUS REPORT", 2019. 34
7.0
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