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Our hope is
for MESIA 2021 Outlook
Report to shed complete
light on the current solar and
storage advancements as well
as the future prospects in the
1)2%VIKMSRɸ1ER]XLEROWXSEPP
contributors, whose research
IJJSVXWERHI\TIVXMWI[IVIOI]
to producing once again
this report.

Baynouna 200 MW project, Jordan
Courtesy: Baynouna Solar Energy Company
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INTRODUCTION

Martine Mamlouk

Secretary General of MESIA

Despite
present
health,
IGSRSQMG
ERH
ƼRERGMEP
HMƾGYPXMIWERI[IVEXS[EVHW
solar energy is continuing to
thrive. By the end of 2020,
the total global installed
solar power capacity could
reach up to 700 GW. By 2024,
the estimated increase is
projected to almost double to
reach 1300 GW. Solar prices
are decreasing dramatically,
and technology advancements
may lead to further drops.

CUMULATIVE GLOBAL INSTALLED CAPACITY IN SOLAR

(GW)

FOREWORD

1.

Years

2020 has seen further increase of solar power capacities installed globally and in the region, as well as continued
improvements of competitiveness’s despite low fossil fuels prices. However, the impact of COVID 19 pandemic combined
[MXLXLIIGSRSQMGERHƼRERGMEPGSRWIUYIRGIWSJXLIHVSTSJSMPERHKEWTVMGIWLEZIXVMKKIVIHWSQIWPS[HS[RMRXLI
development and launch of new projects in MENA. Reduced electricity demand in some countries may also lead to
postponement of investment in additional power production capacity and in some cases to curtailment.
,S[IZIVFI]SRHXLITVIWIRXGVMWMWXLIJYXYVIJSVWSPEVPSSOWMRQER][E]WFVMKLXIV
8LI WSPEV MRHYWXV] LEW TVSZIR XS FI TEVXMGYPEVP] VIWMPMIRX ERH EHETXEFPI SZIVGSQMRK HMƾGYPXMIW SJ WYTTPMIW SJ WXEJJ
constraints, of movement and monitoring of sites. Many end-users in industry and services, the health sector in
particular, have fully grasped the security provided by solar energy. Moreover, the COVID 19 pandemic has been an
E[EOIRMRKGEPPERHXVMKKIVIHPEVKIVWSGMSƁTSPMXMGEPWYTTSVXJSVEƈKVIIRIVƉERHQSVIWYWXEMREFPI[SVPH-RHMZMHYEPW
companies and governments have measured the extent of disruptions and the impact that global warming could trigger
in an interdependent planet. The speed and scale of the propagation of the virus, energy and water security as well as
sustainability are all issues that have come to the forefront and put renewable energy in the limelight.
*YVXLIVQSVIPIZIVEKMRKWXMQYPYWTEGOEKIWTYXMRTPEGIXSQMXMKEXIXLIMQTEGXSJXLMWGVMWMWTVSZMHIWEYRMUYILMWXSVMGEP
opportunity to shift investments towards more green, clean and sustainable technologies and industries further
YRPIEWLMRKXLIWSPEVIRIVK]TSXIRXMEP%WERYQFIVSJXLIWIWXMQYPYWTEGOEKIWEVSYRHXLI[SVPHLEZIEPWSTYXWTIGMEP
emphasis on improving storage solutions, from batteries to hydrogen that will enable new cost reductions, the industry
expects LCOE of solar energy to further decrease. Its integration into the grid is also expected to become easier to
manage in the coming years.
As green hydrogen becomes more competitive, paving the way to the next phase of the energy transition, in the next
decade in MENA, one of the main drivers of more solar projects.
-R XLMW GSRXI\X XLI WYTTSVX SJ KSZIVRQIRXW [MPP TPE] E OI] VSPI JSV XLI MRHYWXV] 4VMSVMXM^MRK KVIIR TVSNIGXW MR XLI
WXMQYPYWTEGOEKIJSVIGSRSQMGVIGSZIV]VIHYGMRKWYFWMHMIWXSJSWWMPJYIPWTVMGMRKGEVFSREHNYWXMRKVIKYPEXMSRXSRI[
technologies, facilitating wheeling and fully enabling the private sector will be essential.
Finally, one can reasonably expect that 2021 will see recovery stepping in and with it a number of delayed solar tenders
will reemerge and will be completed.

While we all know that 2020 has not been an easy year, perspectives are more than ever promising for solar
energy in the MENA region.

Today, solar and other
Sources: International Renewable Energy Association, DNV GL ET)
renewable energy sources
*Estimates and forecasts are based on DNV GL experts and external sources
are already paving the way
Figure 1: Global Installed Solar Capacity
XS[EVH IPIGXVMƼGEXMSR ERH
HIGEVFSRM^EXMSR SJ IRH YWEKIW +VIIR L]HVSKIR GSYPH TVSZMHI XLI PSRKXIVQ ƽI\MFMPMX] VIUYMVIH JSV PEVKI
MRXIKVEXMSRSJWSPEVMRXSXLIIRIVK]W]WXIQ+VIIR,]HVSKIRMWGYVVIRXP]FIMRKI\TPSVIH[SVPH[MHIERHWXVEXIKMIW
XSIRKEKIMRXLMWRI\XTLEWISJXLIIRIVK]VIZSPYXMSREVIMRTVSGIWW
In the Middle East and North Africa (MENA) region, countries have advanced in reaching their renewable energy
targets and new projects have come online. Major highlights from 2020 include:
• Noor Abu Dhabi solar PV plant has achieved a net
production of 2,000 GWh providing electricity for its
ƼVWXɸ]IEV

• The Tunisian Ministry of Mines and Energy awarded 500
MW solar projects to be built in various provinces in Q1
SJɸ

• The world largest solar PV project, 2 GW in Abu Dhabi’s
Al Dhafra region, was awarded

• KSA’s Electricity & Cogeneration Regulatory Authority
)'6% PEYRGLIHEVIKYPEXSV]JVEQI[SVOJSVEHHVIWWMRK
small-scale solar distribution systems connected to the
utility grid

• 8LIƼVWXVIRI[EFPI-44MR3QER%QMR4:TPERXFIKER
commercial operations in May. Amin PV project is
GYVVIRXP]XLI[SVPHƅWPEVKIWXWMRKPIYRMXWSPEVTEVOXLEX
adopted bifacial modules
• Ibri PV II, the 500-MW project in Oman, successfully
EGLMIZIHƼRERGMEPGPSWYVIMR5

• New rules on net metering were set by the Egyptian
Electricity Utility and Consumer Protection regulatory
agency (EgyptERA) in April
• *YXYVISJWSPEVJSV' -MR-VEUMWFIGSQMRKQSVIJIEWMFPI

• 8LI ƼVWX  O; SJJWLSVI ƽSEXMRK WSPEV 4: TVSNIGX
achieved commercial operations in February in Nurai
-WPERH%FYɸ(LEFM

• KSA, UAE, Morocco, Egypt and Oman, among others,
EVIPSSOMRKXSMRZIWXMRXSPEVKIKVIIRL]HVSKIRTVSNIGXW
based mainly on solar

• -R(YFEMXLI1SLEQQEH&MR6EWLMH7SPEV4EVOTLEWI
3 was inaugurated and phase 5 successfully reached
ƼRERGMEPGPSWYVI

While the global pandemic (COVID19) has impacted the
pace of launching new projects and the industry had to
face several challenges from supply to maintenance
ERH [SVOJSVGI XLI MRHYWXV] LEW EPWS HIQSRWXVEXIH
its resilience and capacity to adapt. Despite the global
slowdown in issuance of new RFQs and contracts,
GSYRXVMIW MR XLI VIKMSR LEZI VIEPM^IH XLI MQTSVXERGI XS
engage in a more sustainable future. From this point of
ZMI[ VIRI[EFPI IRIVK] Ɓ ERH WSPEV MR TEVXMGYPEV Ɓ EVI
QSVI XLER IZIV EX XLI JSVIJVSRX XS TVSZMHI EHIUYEXI
ERW[IVWJSVHIGEVFSRM^EXMSRERHIRIVK]WIGYVMX]

• In KSA, REPDO issued the RFQs for Round 3 including
four solar power projects with a combined capacity
SJɸ+;
• The Moroccan Agency for Sustainable Energy (MASEN)
MWWYIH ER )3- XS TVIUYEPMJ] HIZIPSTIVW JSV XLI
construction of the 400 MW Noor PV II solar power plant

2.
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Global energy investments have been impacted by the combination of COVID19,
HVSTMRIRIVK]HIQERHERHWYFWIUYIRXP]XLITVMGISJL]HVSGEVFSRWEW[IPP
EW RI[ TVMSVMXMIW SJ VIHYGIH FYHKIXEV] ERH ƼRERGMEP VIWSYVGIW ,S[IZIV
EGGSVHMRK XS &PSSQFIVK 2I[ )RIVK] *MRERGI &2)*  ƼKYVIW VIRI[EFPIW
and batteries captured 80% of the total US$15.1 trillion invested in new power
capacity. Around $2 trillion or 13% is invested by households and businesses.
Renewable energy is the only energy source for which demand has increased
MR%PXLSYKLMX[EWRSXEWMKRMƼGERXMRGVIEWIFYXXLMWXVIRHGSRXMRYIWXS
reveal how important clean energy sources become to the world. According
to IEA, it is anticipated that solar PV will grow at an average of 13% annually
and meet one-third of electricity demand between 2020 and 2030. Massive
expansions can be anticipated in the next decade for the MENA region,
particularly attractive for solar investments with some of the highest solar
irradiation levels in the world.

MW

ADDITIONAL YEARLY CAPACITY IN THE MENA REGION

MASDAR
PIONEERING THE FUTURE
OF SUSTAINABILITY
As a global clean energy pioneer with over a decade of experience, Masdar is
at the forefront of deploying commercially viable renewable energy projects
across the world. We are also creating one of the most sustainable urban
communities, while advancing clean-tech innovation and leading industry
collaboration and knowledge-sharing to support the growth of our sector.
If you are as passionate about the future as we are, we invite you to learn
more about us and our partnership opportunities by visiting our website.

masdar.ae
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ƁHEXEEVIJSVIGEWXW
Figure 2: Additional Capacities in the MENA Region in MW

According to BNEF, solar capacity in the MENA region could reach up to 8,309 MW by 2022 as the region is steadily
adding more renewable energy projects to meet the countries’ targets included in their energy transition strategies. Frost
& Sullivan estimates that additional investment in solar in MENA could reach by 2025 $182.3 billion.

DEVELOPMENT FINANCIAL INSTITUTIONS
-RMRZIWXQIRXJVSQ(IZIPSTQIRX*MRERGMEP-RWXMXYXMSRW (*-W TMGOIHYTGSQTEVIHXS(YVMRKXLI]IEVWIZIVEP
countries in the MENA region received support:
ALGERIA

JORDAN

• &IGEQI E QIQFIV SJ )YVSTIER &ERO JSV
Reconstruction and Development (EBRD), opening
RI[EGGIWWXSƼRERGIJSV6)2 6IRI[EFPI)RIVK] 
projects

• ;SVOMWWXMPPSRKSMRKF](*-WXSƼRERGIWSPEVTVSNIGXW
in the country. While 2019 saw the largest private-toTVMZEXIWSPEVTVSNIGXƼRERGIHF])&6( 1;TJSV
up to USD 35Mio), 2020 has seen the commitment
of Apicorp extending a USD 50Mio revolving
construction facility for development of solar project
with YDE, o/w in Jordan

EGYPT
• Multilateral Investment Guarantee Agency (MIGA)
FEGOIHXLI&IRFERTVSNIGX
• )&6(MWGYVVIRXP]GSRWMHIVMRKƼRERGMRK/SQ3QFS
project.

LEBANON
• EBRD appointed advisors for the development of
wind, solar and storage tenders in the country

2.
OMAN
• Financial closing of IBRI PV II with a pool of DFI and
GSQQIVGMEPFEROW
TUNISIA
• Discussions are still ongoing for Concession and
%YXLSVM^EXMSRVIKMQITVSNIGXWMRXLIGSYRXV]
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• )&6( ERH )9 EKVIIH XS E Ɲ QMPPMSR ƼRERGMEP
guarantee to boost renewable energy in EU
Neighbourhood, in particular in Tunisia

• APICORP funded with debt a portfolio of solar
projects in UAE
• %4-'364 TVSZMHIH ƼRERGMRK JSV 1SLEQQEH &MR
6EWLMH%P1EOXSYQ7SPEV4EVO4LEWI

&2)*I\TIGXWXLMWGSQTSRIRXSJXLIQEVOIXXSKVS[[MXLEKPSFEPEHHMXMSRSJTS[IVGETEGMX]+;+;LMR
(against 3.3 GW/6.5 GWh in 2019), regardless of the impact of the global pandemic.

• In Oman, the tender for the Tanweer project, consisting
SJL]FVMHWSPEVERHWXSVEKIMWMRƼREPWXEKI

• -RXLI9%)(YFEMƅW1SLEQQEH&MR6EWLMH%P1EOXSYQ
7SPEV 4EVO 4LEWI  QEVOW E WMKRMƼGERX MRZIWXQIRX MR
concentrated solar power (CSP). The project is currently
under construction. The Al Dhafra project in Abu Dhabi
has a storage option with battery capacity of 108 MW.
However, sources indicate that the country may wait
for further declines in storage costs and renewed
growth of electricity demand before engaging in more
WXSVEKIɸTVSNIGXW

RENEWABLE ENERGY INVESTMENT CHALLENGES
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COVID 19 AND OIL
CRISIS IMPACTS

RS[ ERH Ɖ 8LIVIJSVI MX MW OI] XLEX XLI QIEWYVIW
XS VIPEYRGL IGSRSQMG KVS[XL TVMSVMXM^I WYWXEMREFPI ERH
green investments.

3.1 SPECIFIC IMPACT OF COVID19
Strict containment measures introduced by governments
HVEWXMGEPP]VIHYGIHXLIEGXMZMX]ERH[IEOIRIHGSRWYQIV
demand, particularly in sectors such as tourism,
hospitality and retail (e.g., Bahrain, Oman, Egypt, Jordan,
9%)8YRMWME1SVSGGS 8LIPEVKIWXMQTEGXMWPMOIP]XSFI
JIPX F] WQEPP  ERH QIHMYQ  WM^IH IRXIVTVMWIW 71)W 
Also, given the higher labor intensity of most of these
WIVZMGIWIGXSVWXLIVIGSYPHFIWMKRMƼGERXWIGSRHVSYRH
effects on domestic demand as unemployment rises and
wages and remittances fall.

Oil prices have fallen by about 50% since the COVID19
SYXFVIEO8LIGSQQSHMX]TVMGIHVSTLMXXLIPS[IWXTSMRX
MR QSVI XLER  ]IEVW EJXIV EHNYWXQIRXW JSV MRƽEXMSR 
with a reduced demand due to travel restrictions and the
economic slowdown coupled with the absence of a new
OPEC+ production agreement. Cut agreement by OPEC+
at the start of April, and additionally by oil exporting G20
economies, provide support, though limited, to oil prices.

Due to the exceptional context of 2020, this report is
PSSOMRKEXXLIWTIGMƼGMQTEGXWSJ'3:-(ERHXLIHIGPMRI
of oil prices.
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Moreover, economic activities, including in the energy
and solar industry, are being affected through supplyWMHIWLSGOW

,IRGIƼWGEPERHI\TSVXVIZIRYIWLEZIHIGPMRIHEGVSWW
all oil-exporting countries in the region, putting pressure
on budgets and exchange rates. This has particularly
impacted countries highly dependent on hydrocarbon
exports such as Oman and Kuwait. Moreover, the
reduced cost of oil and gas lowered the incentives to
shift from conventional to renewable and solar power in
WSQIɸGSYRXVMIW

Global Financial Crisis
Arab Spring

COVID-19 Pandemic
3MP4VMGI7LSGO

Projections
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09

09
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World
>E]E2YVEM-WPERHO;T*PSEXMRK4:
Courtesy: Enerwhere

This situation has induced a drop of growth of electricity
demand, in particular in the sectors most affected by
PSGOHS[RW ERH VIHYGXMSR SJ EGXMZMX] &2)* IWXMQEXIH
MR MXW ƈ2I[ )RIVK] 3YXPSSO Ɖ TYFPMWLIH MR 3GXSFIV
2020, that power demand in 2020 is down 5%, and will
only return to 2019 levels again by 2022.

3.2 ADDITIONAL IMPACT OF OIL PRICES

Real GDP Growth (percent)

'3:-( [EW E [EOIYT GEPP JSV QER] MRZIWXSVW ERH
companies globally. In one way or another, the whole
world is impacted, underlining the high level of existing
interdependencies and putting pressure on supply chain
and energy security. The effort to mitigate the increase
of temperatures below 2 degrees remains challenging.
%GGSVHMRK XS &2)* XS IREFPI XLI ƈTS[IV W]WXIQ SJ XLI
future, $14 trillion in grid investment is needed between

SOLAR OUTLOOK REPORT 2021

UAE

A GROWING INVESTMENT PRIORITY: STORAGE SOLUTIONS

• Morocco has been one of the most active countries in
MENA with the installation of a thermal energy storage
system at the Noor Midelt Solar Plant. More projects
featuring a combination of PV and storage systems can
be expected in this country.

3.
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Sources: National Authorities; and IMF Staff Calculations
)1())QIVKMRK1EVOIXERH(IZIPSTMRK)GSRSQMIW
MCD: Middle East and Central Asia region

Figure 3: Real GDP Growth

17

18

19

20

21

3.

COVID 19 AND OIL CRISIS IMPACTS

› 10

3.3 COMBINED OIL AND COVID-19 CRISIS IMPACT ON THE ECONOMIES
In addition to the devastating toll on lives and simultaneous
WYTTP]ERHHIQERHWLSGOWXLITERHIQMGLEHEWTMRRMRK
effect on plunging oil and commodity prices resulting in
HIGVIEWIHFYHKIXEV]VIWSYVGIWERHXMKLXIRMRKƼRERGMEP
GSRHMXMSRW%WEGSRWIUYIRGIKVS[XLMRXLI1MHHPI)EWX

and Central Asia is projected to fall from 1.4% in 2019 to
Ɓ MRƂPS[IVXLERXLIKVS[XLVEXIWHYVMRKXLI
KPSFEPƼRERGMEPGVMWMWERHXLISMPTVMGIWLSGO
However, growth is expected to reach 3.0% in 2021, as
threats from the virus recede and global policy efforts
spur recovery.

3.4 COMBINED IMPACT ON AVAILABILITY AND COST OF PROJECT FINANCE

3.4.1 DOWNGRADE OF SOVEREIGN CREDIT RATINGS
As a result, rating agencies downgraded several countries
in the region: Oman in June and Kuwait in September
(large upcoming debt maturities over the next two years
may put more pressure on Oman’s rating).

&ELVEMRƅWSYXPSSOLEWFIIRVIZMWIHXSWXEFPIJVSQTSWMXMZI
with long- and short-term ratings maintained further to
timely support of the country’s neighbors; however, it
VIQEMRWZIV]WIRWMXMZIXSIRIVK]TVMGIWLSGOW

Moody’s downgraded the ratings KSA, Kuwait, Lebanon,
Oman, Tunisia and the emirate of Sharjah in 2020.

Globally, rating agencies expect Brent crude oil to average
$30 per barrel in 2020, implying more elevated current
EGGSYRXHIƼGMXWERHTSXIRXMEPP]QSVIƼRERGMEPHMƾGYPXMIW
,S[IZIVWXEFMPMX]SJVEXMRKWSJGSYRXVMIWPMOI9%)SV5EXEV
should be noticed.

PROVIDER OF CHOICE
FOR PV AND SMART
ENERGY SOLUTIONS

6

YEARS
IN A ROW

Most Bankable Module Brand

20

WORLD
RECORDS

For Silicon Cell Efficiency

55 GW+ 3 GW+
Of Module Shipments

Accumulative Grid Connections

New era of Ultra-High Power
modules: Vertex 600W/550W
1;T7SPEV6SSJXST4EVOMRKEXXLI1EPPSJXLI)QMVEXIW
Courtesy – Karel Dewinter, Hy-energie FZ

www.trinasolar.com/en-mea/

me@trinasolar.com
africa@trinasolar.com

TrinaSolarMEA
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3.4.2 TIGHTENED GLOBAL FINANCIAL CONDITIONS
Major challenges

1IER[LMPI KPSFEP ƼRERGMEP GSRHMXMSRW LEZI XMKLXIRIH WLEVTP] EHHMRK XS XLI GLEPPIRKIW
)UYMX] QEVOIXW EVI HS[R F]   WMRGI XLIMV TIEO MR QMH*IFVYEV]  [MXL IRIVK]
WIGXSVW EQSRK XLI LEVHIWX LMX +PSFEP VMWO WIRXMQIRX QIEWYVIH F] XLI 'LMGEKS &SEVH
3TXMSRW )\GLERKI :SPEXMPMX] -RHI\ LEW RIEVP] UYEHVYTPIH XS LMWXSVMG LMKLW SZIV XLI WEQI
TIVMSH (IWTMXI ZMKSVSYW QSRIXEV] TSPMG] IEWMRK ERH PMUYMHMX] STIVEXMSRW F] QENSV GIRXVEP
FEROW]IEVKSZIVRQIRXFSRH]MIPHWERHWSZIVIMKRWTVIEHWLEZIWYVKIHMRQER]GSYRXVMIW
MRXLI1MHHPI)EWXERH'IRXVEP%WME%GGSVHMRKXSI\TIVXWRIEVP]FMPPMSRSJTSVXJSPMSƽS[W
had left the region in the month of March.
'YQYPEXMZITSVXJSPMSMRƽS[WXS1)2%SMPI\TSVXIVWLEZIHIGPMRIHF]QSVIXLERFMPPMSR
since early 2020. As a result, external borrowing costs have risen, on average, by 279 basis
points in the Gulf Cooperation Council (GCC). These conditions pose major challenges for
WSQIGSYRXVMIWMRTEVXMGYPEV &ELVEMR-VEU3QER ERHGSYPHFIGSQIE[MHIVGSRGIVRKMZIR
the region’s estimated $10 billion of maturing external sovereign debt this year.

Mitigating measures

+MZIR JVEKMPI KVS[XL ERH KIRIVEPP] [IEO EYXSQEXMG WXEFMPM^IVW KSZIVRQIRXW LEZI TYX MR
TPEGIXIQTSVEV]WXMQYPYWQIEWYVIWIQTLEWM^MRKMRQER]GEWIWIGSRSQMGHMZIVWMƼGEXMSR
+''QIQFIVWXEXIWERH)K]TXLEZIIEVQEVOIHQSVIXLERFMPPMSRMRIGSRSQMGWXMQYPYW
TEGOEKIW0SSOMRKEXXLIVIKMSREWE[LSPIEREZIVEKI+(4SJ [EWEPPSGEXIHXSƼWGEP
QIEWYVIW[LMPI SJ+(4[EWHMVIGXP]MRNIGXIHMRXSXLIIGSRSQ]F]GIRXVEPFEROW

› Support to the private sector and households impacted by the pandemic included direct

3.

The recent report of G20 Task Force 2 on climate change and environment underlines:
ƈ8LI GSVSREZMVYW HMWIEWI SJ  '3:-(   LEW
dramatically changed the socioeconomic context for
clean energy transitions worldwide. With the global
IGSRSQ]LIEHMRKXSEVIGIWWMSRERHTSWWMFP]EƼRERGMEP
GVEWL WXVIRKXLIRMRK LIEPXL W]WXIQW QMRMQM^MRK NSF
PSWWIW TVIZIRXMRK WYTTP] GLEMR FVIEOHS[RW ERH
QEREKMRK VIXYVR SJ FYWMRIWW XS XLI ƈRI[ RSVQEPƉ EVI
immediate priorities for government. Since March
 XLIVI LEZI FIIR KVS[MRK GEPPW JSV ƈKVIIRƉ ƈNYWXƉ

8LIMQTEGXSJ'3:-(LEWFIIRJIPXEXZEVMSYWHIKVIIW4SWXTSRIQIRXSJXVEHIJEMVWLEZIPMQMXIHQEVOIXMRKERHRI[
FYWMRIWWSTTSVXYRMXMIWHIWTMXIXLIWYVKISJSRPMRI[IFMREVWERH[SVOWLSTW

› 7PS[HS[R SJ XIRHIV IZEPYEXMSRW ƼREPM^EXMSR SJ
processes for ongoing tenders and/or launching of new
projects has been noticed all over the region given that:

› Relaxed monetary policy was implemented, including interest rate cuts (Bahrain, Kuwait,

 8VEZIPHMƾGYPXMIWQEOIRIKSXMEXMSRERHWMKRMRKLEVHIV

PMUYMHMX]HYVMRKXLIƼKLXEKEMRWX'3:-(

› (MVIGXWYTTSVXXSHSQIWXMGIUYMX]QEVOIXW 5EXEV 
)\XIVREP EMH ERH ƼRERGMRK [EW EPWS TVSZMHIH JSV WSQI GSYRXVMIW IK -1* XS .SVHER ERH
Tunisia with a plan for a broader group of countries).

;MXL[IEOIVI\XIVREPHIQERHERHXMKLXIVƼRERGMEPGSRHMXMSRWEZEMPEFMPMX]ERHGSWXSJ
TVSNIGXƼRERGIQE]FIGSQIPIWWJEZSVEFPI1SVISZIVWSQIGSYRXVMIWMRXLIVIKMSREVI
faced with delicate choices between reining in social support programs, reconsidering
MRZIWXQIRXTVMSVMXMIWMRRI[TVSNIGXWSVMRGVIEWMRKXLIMVFYHKIXEV]HIƼGMX8LMWWMXYEXMSR
has led, at least for the moment, to some cancellations or postponements of projects.
The analysis of the impact of these combined crises on renewable energy and solar
energy development needs to be pondered.

ERH ƈFIXXIVƉ VIGSZIV] ERH ƈFYMPHMRK FEGO FIXXIVƉ F]
KSZIVRQIRXW FYWMRIWWIW MRXIVREXMSREP SVKERM^EXMSRW
and the civil society…. However, G20 countries have
RSX ]IX EPMKRIH XLIMV ƼRERGMEP ƽS[W [MXL XLMW VLIXSVMG
MR %TVMP  SRP]   SJ XLI 97 XVMPPMSR IEVQEVOIH
JSV ƼWGEP VIWGYI QIEWYVIW GSYPH FI GEXIKSVM^IH EW
ƈKVIIRƉ ,ITFYVRIXEP 8LMWQMWQEXGLWLSYPHFI
EHHVIWWIHYVKIRXP]Ɖ

3.5.1 IN THE SHORT TERM: SLOWING DOWN AND POSTPONEMENTS

 &YHKIXEV] HMƾGYPXMIW ERH VIZMWIH TVMSVMXMIW SJ
spending and investments

› *MWGEPFEWIHQIEWYVIWMRNIGXMRKEFSYXFMPPMSRMRXSGSYRXV]ƼRERGMEPW]WXIQWXSWYTTSVX
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3.5 MITIGATED IMPACT ON RENEWABLE PROJECTS

GEWL XVERWJIVW WYWTIRWMSR SJ VIRX ERH YXMPMXMIW TE]QIRXW ERH PSER QSHMƼGEXMSRW -R
addition, government guarantees have been deployed (e.g. in UAE) for small and medium
IRXIVTVMWIW 71)W ERHWEPEVMIWSJUYEVERXMRIHSVMPPQMKVERX[SVOIVWQEMRXEMRIH 5EXEV 
5EXEV7EYHM%VEFMEERH9%) PS[IVVIWIVZIVIUYMVIQIRXW %PKIVME ERHWYFWXERXMEPPMUYMHMX]
WYTTSVXXSFEROWTEVXMGYPEVP]XLSWIPIRHMRKXS71)WERHLEVHLMXWIGXSVW &ELVEMR5EXEV
Saudi Arabia, and UAE).

COVID 19 AND OIL CRISIS IMPACTS

3. Reduced services of governmental entities resulted
MRHIPE]IHTIVQMXXMRKERHE[EVHMRKTVSGIWWIWPMOIMR
KSA and the UAE
4. Reduced activities of some major C&I clients (e.g.,
hospitality, education, etc.) have forced the industry
to focus more on other sectors (e.g. food and
FIZIVEKI QERYJEGXYVIVW WERMXM^IV QERYJEGXYVIVW
hospitals, etc.).

› 0SKMWXMGEP MWWYIW WYTTP] SJ IUYMTQIRX ERH QEXIVMEPW

RI[ GSRWXVEMRXW SJ GYWXSQW GPIEVERGIW HMƾGYPXMIW
MR EGGIWW XS WMXIW ERH EZEMPEFMPMX] SJ [SVOJSVGI LEZI
slowed down the construction and/or maintenance of
VIRI[EFPITS[IVTPERXWEXPIEWXJSVXLIƼVWXTLEWISJ
the pandemic. According to MESIA members, these
issues have mainly been faced in this early stage of the
pandemic and solutions have since been developed in
many cases.

› To provide businesses some relief, many countries (e.g.

9%)Ɓ)K]TX LEZIVIWSVXIHXSXIQTSVEV]VIHYGXMSRWMR
electricity tariffs. This adversely impacts solar project
development in the short term, as the tariffs now
offered could be less competitive and may not support
meaningful savings.

› Other countries, such as Jordan, have limited or ordered

the shutdown of solar wheeling facilities, which use
XLI KVMH XS GSRRIGX XS IRIVK] SJJXEOIVW FIGEYWI SJ
tumbling electricity demand. This directly translated
MRXSVIHYGIHVIZIRYIWJSVXLIHIZIPSTIVERHYRVIEPM^IH
savings for the user.

3.5.2 IN THE LONG RUN: INCREASING USE OF SOLAR IS EXPECTED
In a context where reducing costs is important for many industries, renewable energy is one of the few sectors that has
FIIREFPIXS[IEXLIVXLIHIZEWXEXMRKIJJIGXWSJ'3:-(7SPEVTPERXWLEZIFIIRQEREKIHIƾGMIRXP]HIWTMXIWYTTP]ERH
QERTS[IVHMWVYTXMSRERHPSGOHS[RQIEWYVIWTYXXMRKXLIIQTLEWMWSRXLIMQTSVXERGISJHMKMXEPM^EXMSRERHTSXIRXMEP
SJVIQSXIQSRMXSVMRK1SVISZIVRI[HIEPWERHRI[VIGSVHWLEZIWXMPPFIIRWXVYGOKPSFEPP]ERHEWPSRKEWXLIKVMHGER
integrate additional power injections, the business case remains strong for renewables and for solar in particular.

3.
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On top of the generic stimulus package, some additional factors make solar more competitive which contributes to
some positive prospects:
THE CRISIS HAS BOOSTED SOLAR POWER
PLANTS EFFICIENCY AND OUTPUTS
-J ER]XLMRK VIHYGIH TSPPYXMSR ERH MQTVSZIH EMV UYEPMX]
has increased the yield in many solar plants across the
[SVPH +IVQER]7TEMRERHXLI9/FVSOIREXMSREPVIGSVHW
MRHEMP]WSPEVSYXTYX -R9%)GPIEVIVWOMIWTVSQTXIHF]
E HVEQEXMG HVST MR EMV ERH VSEH XVEƾG LEZI SJJIVIH ER
unexpected boost to solar power production due to the
improvement of the irradiation and the reduction of the
soiling on the surface of the PV panels and CSP mirrors.
Despite lower prices of fossil fuels, the LCOE of larger
utility scale solar and wind (see below) remains lower
than thermal power generation. Even though international
natural gas prices have fallen, the cost of capital has
increased. The margin between CCGT and solar PV is
narrower, but solar PV still has a clear cost advantage in
the energy provision.

Pre-crisis view

Revised view

-45%

-20%

29

25

25
22

CCGT

Wind

Solar PV

CCGT

Wind

Levelised capex
Non-fuel opex
Fuel opex
Source: AFRY
*MKYVI0IZIPM^IH'SWXSJ''+8;MRHERH7SPEV4:
(based on solar and wind resources in KSA)

Introduction of solar system can offer to C&I immediate
WEZMRKWEX^IVSYTJVSRXGSWXWERHTVSXIGXJVSQƽYGXYEXMSRW
SJIPIGXVMGMX]TVMGIW' -W]WXIQWGERFIUYMGOP]ƼRERGIH
F]IUYMX]RS[[MXLETSWWMFPIHIFXVIƼRERGMRKMREGSYTPI
SJ ]IEVW [LIR XLI QEVOIX LEW WIXXPIH HS[R XS QSVI
favorable lending conditions.
ATTRACTIVENESS OF GOING GREEN
%2(ɸ%(348-2+730%6-7136)
-14368%28ɸ8,%2):)6
Attractiveness has grown, as well as the sense of
YVKIRG]XSPMQMXKPSFEP[EVQMRKGEXEWXVSTLMGVMWOW8LMW
has been illustrated by the increased political, economic
ERHMRXIVREXMSREPQSFMPM^EXMSREXXLIVIGIRX+QIIXMRK
MRɸ6M]EHL
Moreover, the plans adopted to boost the economy have
given an opportunity to rebuild with more sustainable
investments. The drive towards increased use of REN
sources and in particular solar, should not change even if
some projects are delayed. Following the messages of the
G20 meeting in KSA, the recent climate dialogues to prepare
COP26 have demonstrated the growing commitment in
this direction. As an example, the CA100+investor initiative,
whose members are two-thirds of annual global industrial
emissions, launched a consultation on a strategy for
HIGEVFSRM^MRKXLITS[IVWIGXSV

40

32

SOLAR SYSTEMS MAKE INCREASINGLY
ECONOMIC SENSE FOR COMMERCIAL
%2(ɸ-2(9786-%0 ' -

Utility PV

The COVID19 crisis has underlined the importance of
energy security, and solar power is asserting itself as a
viable solution for governments and large categories of
industries and end users (e.g. hospitals). Regional trends
illustrate the continuous commitment of most countries
to increase clean energy.
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SOLAR TRENDS
2020 – 2022

Smart PV for Future
With Over 130GW Inverter Deployment Globally

4.1 SOLAR PRICES
THE PRICE OF SOLAR MODULES DECLINED BY 99.6% SINCE 1976

OUR WORLD
IN DATA

Price per Watt of solar photovoltaics (PV) modules (logarithmic axis)
8LITVMGIWEVIEHNYWXIHJSVMRƽEXMSRERHTVIWIRXIHMR97
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With each doubling of installed capacity the price of
solar modules dropped on average by 20.2%. This is
the learning rate of solar modules.
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Data: Lafond et al. (2017) and IRENA Database; the reported learning rate is an average over several
studies reported by de La Tour et al (2013) in Energy. The rate has remained very similar since then.
OurWorldinData.org6IWIEVGLERHHEXEXSQEOITVSKVIWWEKEMRWXXLI[SVPHƅWPEVKIWXTVSFPIQW

100,000 MW

Licensed under CC-BY
by the author Max Roser

Source: Our World in Data, Lafond et al. (2017) and IRENA Database
*MKYVI0IZIPM^IH'SWXSJ''+8;MRHERH7SPEV4:

The world is continuing to witness tremendous decreases
in solar prices. Most recently, the 2 GW Al Dhafra solar
project in Abu Dhabi hit another world record low price
[MXLTIVO;L

8LIVIEVIQEMRHVMZIVWSRXSTSJXLIJEZSVEFPIƼRERGMRK
conditions up to 2020, supporting the cost decrease:
KVS[MRK IGSRSQMIW SJ WGEPI [MXL MRGVIEWIH QEVOIX
volume, improvements of PV technologies and high
learning curves in the solar sector.

4.
› Impact of changing market size demand perspective:

the recent report from the IEA is expecting an increase
in volumes to more than 140 GW by 2022 from around
100 GW in 2020. Even if a slowdown of electricity
demand is playing a negative role, measures to boost
green growth, increase green hydrogen and to ensure
energy security for industries and services will play in
favor of increase.

› Impact of improvement in technology: advancements

MR XIGLRSPSK] MW OI] MR WSPEV TVMGI EHNYWXQIRXW IK
mono-type and PERC modules with bifacial technology
ERHLEPJGIPPQSHYPIƅWTVSKVIWW[MPPEPPS[JSVWMKRMƼGERX
improvements by 2022. They will induce better
performance and lower costs with higher yield and lower
degradation. Installation will also become less costly
as structural enhancements combined with smaller
amounts of module installments, as nominal capacity
increases, will eventually decrease construction time and
improve BOS costs. Therefore, industry experts believe
that PPA prices are still expected to fall by least 5-10% by
2022, according to a recent survey of MESIA members.
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› Supply may ease: as all major solar manufacturers have

announced capacity expansions in the coming years,
the capacities may triple the normal amounts produced.
However, local content regulations and concerns of
supply security may lead also to increase in country
production and long-term assessment of impact of cost
has not been fully evaluated.

% VIGIRX 1)7-% QIQFIV WYVZI] WLS[W XLEX QSWX
VIWTSRHIRXWEVIRSX[SVVMIHEFSYXEJYVXLIVHIGVIEWISJ
WSPEV TVMGIW EW PSRK EW XIGLRSPSK] ERH GSWX VIHYGXMSRW
support it.

4.2 C&I AND DISTRIBUTED GENERATION TREND
8LIWSPEV' -QEVOIXWTVIWIRXEYRMUYISTTSVXYRMX]JSV
small scale systems to address behind the meter demand
and potentially reduce electricity costs for customers
across the region. While rooftop and other solar C&I
WSPYXMSRWFIRIƼXJVSQXLISZIVEPPMQTVSZIQIRXWSJWSPEV
XIGLRSPSKMIWERHGSWXWTIGMƼGGLEPPIRKIWI\MWXMRXIVQW
SJ UYEPMX] JSV ' - WXVYGXYVEP HIWMKR GSQTVSQMWIH RS
weather stations).
Countries in the MENA region are focusing their efforts
on integrating small scale systems to decrease electricity
FMPPWERHTVSZMHIWSPYXMSRWXSXLITYFPMG-RMXMEXMZIWPMOIXLI
Sahim scheme in Oman, Shams Dubai and others are
gaining momentum.
Oman’s C&I sector is on the rise. The Sahim II program
is targeting rooftop installments on 3,000 homes and
residential buildings in Muscat Governorate. Over the long
run, the authorities aim to cover up to 30% of buildings
with rooftop PV.
Shams Dubai in the UAE is growing. A total capacity
of 164.2 MW was installed by end 2019. A continuous
installation growth is expected with more rooftop
projects, despite the net metering policy amendment in
Dubai early 2020 (see more in section 9).

Most recently in KSA, the Electricity & Cogeneration
6IKYPEXSV]%YXLSVMX] )'6% PEYRGLIHMXWƼVWXVIKYPEXSV]
JVEQI[SVO JSV EHHVIWWMRK WQEPPWGEPI WSPEV HMWXVMFYXMSR
systems of 1 MW to 2 MW connected to the grid.
In Egypt, the C&I sector is already at full speed. The
installed capacity by SMEs account for 100 MW under
the current net metering scheme. The lifting of subsidies
on fuel and electricity tariffs by the government is directly
PIEHMRK XS MRGVIEWIH RYQFIV SJ HIGIRXVEPM^IH WSPEV
projects.
3XLIV 1)2% GSYRXVMIW PMOI &ELVEMR -VEU .SVHER ERH
Kuwait are also creating initiatives for the C&I sector to
grow over the next years. Although 2020 affected the C&I
sector from a supply chain perspective and investments
were considered to be lower compared to previous
years, the situation is slowly improving. We expect that
growth of C&I sector will spur over the years to come as
concerns of autonomy, reliance and cost increase (see
more in Section 9).

4.
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4.3 GRID INTEGRATION SOLUTIONS: A MUST
ATTRIBUTES (INCREMENTAL WITH PROGRESS THROUGH THE PHASES)
Phase One

Phase Two

Phase Three

Phase Four

Characterisation
from a system
perspective

VRE capacity is
not relevant at
the all-system
level

VRE capacity
becomes noticeable
to the system
operator

Flexibility becomes relevant
with greater swings in the
supply/demand balance

Stability becomes
relevant. VRE
capacity covers
nearly 100% of
demand at
GIVXEMRɸXMQIW

Impacts on the
I\MWXMRK
KIRIVEXSVƽIIX

No noticeable
difference
between load
and net load

2SWMKRMƼGERXVMWI
in uncertainty and
variability of net load,
but there are small
changes to operating
patterns of existing
generators to
EGGSQQSHEXIɸ:6)

Greater variability of net
load. Major differences in
operating patterns: reduction
of power plants running
continuously

No power plants
are running around
XLIGPSGOEPPTPERXW
adjust output to
accommodate VRE

:IV]PMOIP]XSEJJIGX
local grid conditions;
transmission
congestion is
possible, driven by
WLMJXMRKTS[IVƽS[W
across the grid

7MKRMƼGERXGLERKIWMR
TS[IVƽS[TEXXIVRWEGVSWW
the grid, driven by weather
condition at different
locations; increased two-way
ƽS[WFIX[IIRLMKLERHPS[
voltage parts of the grid

6IUYMVIQIRX
for grid-wide
reinforcement, and
improved ability of
the gnd to recover
from disturbances

Match between
demand and
:6)ɸSYXTYX

%ZEMPEFMPMX]SJƽI\MFPI
resources

Strength of system
to withstand
disturbances

Impacts on
XLIɸKVMH

Challenges
depend
QEMRP]ɸSR

Local grid
condition
near points of
connection,
MJɸER]

Local
conditions in
the grid

Table 1 : Four Phases of VRE Integration (IEA, 2017)

Abu Dhabi, UAE
'SYVXIW].SWITL2EHIV

4.
Integrating higher shares of variable renewable energy
(VRE) technologies, such as wind and solar PV, in power
W]WXIQWMWIWWIRXMEPJSVHIGEVFSRM^MRKXLITS[IVWIGXSV
while continuing to meet growing demand for energy.
However, the challenges to integrate renewables into the
grid increases with the level of their share in the energy
mix, as illustrated in the table.
For penetration rates between few percentages up to
15% (Phase 1 and 2), utilities and grid operators adapt
renewable projects using existing infrastructures.
However, above this level, the impact becomes more
ZMWMFPI ERH [MPP VIUYMVI WYFWXERXMEP QSVI ƽI\MFMPMX] ERH
stability of the grid to manage the net demand.
Presently, the penetration rate of solar in the MENA region
still varies from one country to another, between less than
10% up to more than 35% in Morocco. Therefore, each
country is at a different stage of its integration of variable
energy in its grid.
,S[IZIV KMZIR XLI ZIV] PS[ PIZIPM^IH GSWX SJ IPIGXVMGMX]
(LCOE) achieved in 2019-2020, below the marginal costs
SJIPIGXVMGMX]TVSHYGIHF]SMPKEWSVGSEPMXMWPMOIP]XLEX
the energy master plans in the MENA region will adopt
more and more ambitious target shares of renewable
energy, in particular wind and solar. Therefore, it is worth
noting some of the latest state-of-the art technologies
and strategies to further integrate solar in the system:

› Curtailment strategy: in some cases, it is cheaper

XS SZIVWM^I XLI WSPEV GETEGMX] ERH GYVXEMP [LIR RSX
VIUYMVIH

› -RXIVGSRRIGXMSRWERHI\TERWMSRSJXLIKVMH such as the

expansion of the grid in Oman, or the interconnections
between Saudi and Egypt, or Saudi and Jordan
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› Batteries: Batteries can play different roles, such as

demand-side management (reduction of shifting of the
HIQERH  JVIUYIRG] VIKYPEXMSR WTMRRMRKRSR WTMRRMRK
reservations, lowering congestion (on grid virtual
XVERWQMWWMSRPMRIW SVVIWSYVGIEHIUYEG]-RTEVXMGYPEV
ERIƾGMIRXWXVEXIK]JSVYXMPMXMIWMREGSRXI\XSJPS[WSPEV
O;L TVMGIW MW XS SZIVFYMPH WSPEV GETEGMXMIW ERH WXSVI
a portion of the extra-generation, to help shaving the
IZIRMRKTIEOHIQERH

› Power-to-gas: with the development of hydrogen and

methanation (production of methane which can be
used in CCGT, using CO2 and H2), gas can be stored to
GSZIVWIEWSREPƽYGXYEXMSRSJTS[IVHIQERH

› Smart grid: managing variability means better

management of transportation and distribution of
electricity. Some solutions exist to limit investments
in expensive infrastructure, while allowing more
WSPEV XS ƽS[ MR XLI KVMH 8IGLRSPSKMIW WYGL EW ZMVXYEP
power lines, dynamic line rating or devices can induce
MQTIHERGIERHGETEGMXERGIMRXSWTIGMƼGXVERWQMWWMSR
PMRIWMRERIX[SVO

› Demand-Side-Management (DSM): refers to different

XSSPW WYGL EW EWWIX HMKMXEPM^EXMSR EYXSQEXMSR SV
QEVOIXWMKREPW[MXLHMJJIVIRXIPIGXVMGMX]TVMGIWJSVSJJ
TIEO SV TIEO TIVMSHW 8LI IPIGXVMGMX] GSRWYQTXMSR
TEXXIVR GER FI QSHMƼIH YWMRK (71 %W E VIWYPX XLI
SZIVEPP KIRIVEXMSR TVSƼPI [SYPH MQTVSZI XS YPXMQEXIP]
JSVIGEWXGSRWYQTXMSRMRXIVQWSJUYERXMX]ERHXMQI-X
is expected that DSM solutions will play a leading role
in the MENA region as a huge portion of the demand, up
to 70% in some GCC countries, is driven by the use of
A/C which is temperature sensitive.

8.2 MWp, Solar Plant in Amman, Jordan
'SYVXIW]792/80-RZIVXIVWF],YE[IM
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PV TECHNOLOGY
2);*-)0(7
OF ACTION
5.1 EMERGING PV TECHNOLOGIES
7IZIVEPSJXLIIQIVKMRK4:XIGLRSPSKMIW[MPPEPPS[JSVIZIRQSVIMRGVIEWIHIƾGMIRG]SJTERIPWERHSVGSWXVIHYGXMSR

5.1.1 BIFACIAL MODULE TECHNOLOGY
The bifacial PV module offers greater power output
when compared to conventional monofacial PV modules,
YXMPM^MRK WYRPMKLX SR XLI JVSRX ERH VIƽIGXIH PMKLX SR XLI
FEGOWMQYPXERISYWP]8LIVIƽIGXIHPMKLXGERGSQIJVSQ
ZEVMIX]SJWSYVGIWWYGLEWVIƽIGXMSRJVSQXLIKVSYRHSV
from a neighboring row of PV modules. These modules

help achieve reduced LCOE through higher energy yields
(10 to 20% gain is achievable in outdoor conditions by
using Albedo from surroundings), improved reliability
KPEWW KPEWW QSHYPIW  ERH LMKLIV WTIGMƼG ]MIPH QSVI
KWh per KWp).

5.1.2 MULTI-BUSBAR SOLAR CELL
1YPXM&YWFEV 1&& QIERWXLEXEWSPEVGIPPMWIUYMTTIH
[MXLRMRISVFYWFEVWMRWXIEHSJJSYVƼZISVWM\IREFPMRK
a higher power output and a higher reliability of the
modules. Manufacturers use MBB connectors with round
GSTTIV[MVIWMRWXIEHSJƽEXVMFFSRWXSMRXIVGSRRIGXWSPEV
cells to strings.
While maintaining the proven reliability of a soldered
connection, the concept enables much shorter and
REVVS[IV KVMH ƼRKIVW 6IHYGIH WMPZIV GSRWYQTXMSR ERH
lower series resistance result in higher module power
output at lower production costs.

1SHYPIW [MXL 1&& GIPPW SJJIV SXLIV FIRIƼXW PMOI PIWW
shading area in cell due to thinner wires, more reliability
HYI XS KVIEXIV VIHYRHERG] XS QMGVS GVEGO MR GIPP ERH
increased mechanical load performance.
2S[EHE]W XLI QEVOIX WLEVI SJ 4: QSHYPIW JIEXYVMRK
MBB technology is dominant in the global solar industry.

5.1.3 MODULES WITH N-TYPE SOLAR CELLS
The p-type crystalline silicon wafers have occupied most
SJXLIWSPEVGIPPQEVOIXXSHE],S[IZIVI\TIVXWGSRWMHIV
that, to date, modules made with n-type crystalline silicon
[EJIVW EXXEMR LMKLIV IƾGMIRGMIW HYI XS XLI QEXIVMEP
properties offered by n-type crystalline silicon substrates.
Properties such as the absence of boron-oxygen1 and
E KVIEXIV XSPIVERGI XS OI] QIXEP MQTYVMXMIW F] RX]TI
crystalline silicon substrates are major factors that
LMKLPMKLX XLI IƾGMIRG] SJ RX]TI GV]WXEPPMRI WMPMGSR
[EJIVɸQSHYPIW

The bifacial design of n-type cells, with good rear-side
electronic and optical properties, can be shaped on an
industrial scale. Modules with n-type solar cells are
immune to Light Induced Degradation (LID) because of
the absence of the boron-oxygen defect, as these are
doped with phosphorus.

0MKLXMRHYGIHHIKVEHEXMSRSJWMPMGSRWSPEVGIPPWGSRXEMRMRKFSVSRERHS\]KIRMQTYVMX]EXSQW &30-(
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5.1.4 MODULES WITH SPLIT SOLAR CELL
%WTPMXGIPPMWEWXERHEVHWUYEVIGIPPXLEXLEWFIIRWTPMX
into two or three smaller rectangular cells. Splitting cells
in this way reduces the internal current by half or one-third
and therefore also reduces power loss. As power loss is
TVSTSVXMSREPXSXLIWUYEVISJXLIGYVVIRXXLITS[IVPSWW
in a triple-cut cell is reduced (by reducing losses in this
[E]XLIƼPPJEGXSVERMRHMGEXSVSJGIPPUYEPMX]MWMRGVIEWIH
ERHKMZIWLMKLIVPMKLXGSRZIVWMSRIƾGMIRGMIW 

One-third cut technology is now slowly overpowering the
traditional half cut technology as it solves the problem
of high system current and reduces the power loss. With
stronger resistance against hotspots and excessive
temperature, one-third cut cells can also improve module
reliability.

5.1.5 MODULES WITH GALLIUM DOPED SOLAR CELL
As described in 5.1.3, the majority of today’s solar
cells are made from p-type silicon wafers with boron
as the electrically active dopant and possible light
induced degradation (LID) occurrence. Gallium-doped
monocrystalline silicon fully solves the problem of a
PERC module’s LID. Gallium-doped PERC cells have

E LMKLIV IƾGMIRG] ERH FIXXIV ERXM0-( ERH ERXM0I8-(
performance compared with boron-doped cells reduction
MRMRMXMEPQSHYPIHIKVEHEXMSRPS[IVIUYMTQIRXGSWXWJSV
GIPP QERYJEGXYVIVW ERH MRGVIEWIH TVSƼXW JSV XLI [LSPI
4:ɸMRHYWXV]

5.1.6 HETEROJUNCTION SOLAR CELL
Heterojunction (HJT) technology guarantees high
performance and low degradation of the module
substantially improving the results of the multi-junction
solution and guaranteeing solar PV panels that are
QSVIIƾGMIRXERHGSQTIXMXMZIMRQER][E]W3RISJXLI
EHZERXEKIW SJ ,.8 MW MXW PS[ XIQTIVEXYVI GSIƾGMIRX

Experts consider that HJT can produce more energy over
the life of the system than a module of similar nameplate
[EXXEKI F] LEZMRK E PS[IV XIQTIVEXYVI GSIƾGMIRX XLER
other modules, combined with bifacial technology. They
estimate that it is ultimately more cost-effective.

5.1.7 SHINGLED MODULE STRUCTURE
Shingled modules are based on solar cells sliced into
WIZIVEPWXVMTWERHMRXIVGSRRIGXIHPMOIVSSJXMPIWXSGVIEXI
a cells string, an interconnection material is applied to
attach the rear busbar of a cell with the front busbar of
the next cell. The cells overlap slightly so that the front
busbars are covered by the edge of the adjacent cell.

Since there is no spacing between cells as in conventional
modules, as well as no ribbon covering the front surface
causing shading, this structure results into modules with
extremely high active area to total area ratio. This allows,
MR TVMRGMTPI ZIV] LMKL QSHYPI IƾGMIRG] 1SWX SJ XLI
manufacturers are considering using this technology in
their conventional module layups.

5.1.8 BACK CONTACT SOLAR CELL
%REPXIVREXMZIXSXLIGSRZIRXMSREPTVSGIWWMWQEHITSWWMFPIF]YWMRKFEGOGSRXEGXWSPEVGIPPW8LIFEGOGSRXEGXGIPPGERLEZI
LMKLIVIƾGMIRG]XLEREJVSRXGSRXEGXGIPPHYIXSIPMQMREXMSRSJKVMHSFWGYVEXMSRPSWWIWERHLEWXLITSXIRXMEPXSWMQTPMJ]XLI
module assembly process.
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(YIXSXLIWIEHZERXEKIWXLIVIMWTVIWIRXP]GSRWMHIVEFPIMRXIVIWXMRFEGOGSRXEGXWMPMGSRWSPEVGIPPW8LIWIGIPPWLEZIFSXLXLI
positive and negative external contact pads positioned on the rear surface, and their use can improve the device performance
EZSMHMRK XLI JVSRX GSRXEGX WLEHS[ PSWW -R EHHMXMSR FEGOGSRXEGX GIPPW GVIEXI E LSQSKIRISYW ETTIEVERGI [MXLSYX ER]
VIƽIGXERGISVZMWMFPIGIPPWMRXIVGSRRIGXMSRWSRXLIJVSRXSJXLIGIPPW

New areas of progress: As underlined in MESIA’s report last year, building integrated PV (BIPV) and organic thinƼPQ4:EVIEPWSIQIVKMRKMRXLIMRHYWXV]FVMRKMRKMRWIZIVEPRI[EHZERXEKIW

5.2 FLOATING SOLAR
 [EW E WXITTMRK WXSRI JSV ƽSEXMRK WSPEV 4: *4: 
advancements with more than 60 countries pursuing the
deployment of such projects. So far, at least 350 FPV
systems, with a cumulative capacity of approximately 2.6
GW, are operational. FPV is expected to grow by 20% in
XLIRI\XƼZI]IEVW

› 8LI QEKRMXYHI SJ XLI FIRIƼXW SJ LMKLIV IƾGMIRG] SJ

A collaborative joint industry project (JIP) was launched
in mid-2020 by a private entity along with 14 industry
TEVXMGMTERXW XS HIZIPST XLI WIGXSVƅW ƼVWX VIGSQQIRHIH
practice (RP) for FPV projects. The RP is anticipated to be
ready by Q1 of 2021. Its objective is to provide a standard
FEWIHSREPMWXSJXIGLRMGEPVIUYMVIQIRXWJSVHIZIPSTMRK
safe, reliable and sustainable FPV projects. The project
will cover all aspects of developing FPV projects on inland
ERHMRWLSVI[EXIVW-X[MPPJSGYWSRƼZIOI]XSTMGW

EWEFIRIƼXSJ*4:MWXLIEPFIHSIJJIGX PMKLXVIƽIGXMSR
SRXLIWIEWYVJEGI 8LIEQSYRXSJPMKLXVIƽIGXIH ERH
its energy content) by the water surface is actually lower
XLERXLIEQSYRXSJPMKLXVIƽIGXIHF]SXLIVWYVJEGIW IK
GSRGVIXIWERHKVEWW QIERMRKXLEXXLIPMKLXVIƽIGXIH
HSIWRSXGEVV]EWMKRMƼGERXIRIVK]GSRXIRX

• Site conditions assessment
• Energy yield forecast
• Mooring & anchoring systems
• Floating structures
• Permitting
• Environmental impact
The recommended practice will be technology-based and
not location-based. As a result, it will be a reference for
*4:TVSNIGXWKPSFEPP][MXLWMKRMƼGERXTSXIRXMEP
However, certain challenges still need to be overcome:

› Since FPV technology is still considered not mature,

I\TIVXW EVI OIIR XS EGUYMVI JYVXLIV ORS[PIHKI ERH
understanding in more protected waters before moving
to the wider sea.

› Obstacles can be encountered during project

development, potentially limiting the applicability of
*4: XS WTIGMƼG FSHMIW SJ [EXIV 8LI MQTEGX SJ XLI
water ecosystem needs to be assessed beforehand,
and the installation of FPV plants on water bodies with
IRZMVSRQIRXEPVMWOWWLSYPHFIEZSMHIH0MQMXEXMSRWSR
the coverage of a body of water with FPV can also be
VIEWSREFP]IRJSVGIHJSVWTIGMƼGX]TIWSJ[EXIVFSHMIW

PV modules with FPV resulting from lower operating
temperatures due to water, depends on many factors
MRGPYHMRK PSGEXMSR [EXIV FSH] WM^I HITXL GPMQEXI
temperature, structure layout, etc.

› A common misconception, which used to be reported
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5.3 SOLAR TRACKERS
7SPEV XVEGOIV TSXIRXMEP MR XLI VIKMSR MW RSXMGIEFPI -44W
VIUYMVIWSPEVTPERXHIWMKRSTXMQM^EXMSRXSEGLMIZIXLIFIWX
performance for assets and competitive prices for which
WSPEVXVEGOIVW]WXIQWEVIEREHZERXEKI2IEVP]MJRSXEPP
XLIVIKMSRLEWMRWXEPPIHWSPEV4:TPERXW[MXLXVEGOIVWXLEX
FIRIƼXJVSQWIZIVEP]IEVWSJSTIVEXMSREPVIGSVHWEXPEVKI
WGEPI8SHE][LIVIXIVVEMRMWEPQSWXƽEXTVEGXMGEPP]EPPXLI
WSPEV4:TVSNIGXW[MPPHIWMKRERHMRWXEPPXVEGOIVW]WXIQW
7SJEVXVEGOIVW]WXIQWLEZIRSXJEGIHMWWYIWMQTEGXMRK
the lifespan of the panels. The system’s movements are
also carried out in safe conditions. Rigorous tests are
performed to assure the lifespan of the PV modules in
extreme weather conditions, together with protective
TSWMXMSRMRKXSWLMIPHXLIXVEGOIVERHXLI4:QSHYPI
1SVISZIVMRWXEPPEXMSRWSJXVEGOIVW]WXIQWTVIWIRXRSVMWOW
MJLERHPMRKSJ4:QSHYPIWMWTVSTIVERHXLIVMKLXUYEPMX]
GSRXVSP [MXL EHIUYEXI WYTIVZMWMSR MW TIVJSVQIH HYVMRK

Nevertheless, capital expenditures (CAPEX) of FPV shows
higher values compared to ground-mounted PV, but with
LCOE, the comparison becomes even more interesting
XLEROW XS XLI MRGVIEWIH IRIVK] ]MIPH 97O;T  8LI
technology is fairly new, so there is still room for further
HIGVIEWIMRTVMGIQEOMRK*4:QSVIƼRERGMEPP]ZMEFPIERH
in line with ground-mounted PV costs.

construction. Some projects also integrate frameless
solutions, currently performing effectively on site.
,IRGI WSPEV XVEGOIVW LEZI TVSZIR ZIV] GSQTIXMXMZI JSV
utility-scale solar plants. Furthermore, as the PV module
MRHYWXV] MW KVS[MRK XVEGOIV W]WXIQW EVI EPWS IZSPZMRK
every year. Progressively, the adoption of the technology
is becoming widespread. According to professionals,
WMRKPIE\MW XVEGOIVW GSQFMRIH [MXL FMJEGMEP QSHYPIW
MW GYVVIRXP] XLI GSRƼKYVEXMSR XLEX SJJIVW XLI FIWX GSWX
FIRIƼX VEXMS JSV QSWX TVSNIGXW EVSYRH XLI [SVPH 8SHE]
X]TMGEP KEMR JSV E WMRKPIE\MW XVEGOIV SZIV Ƽ\IHXMPX MW
usually between 15% and 25%, depending on location,
[IEXLIVERHGSRƼKYVEXMSR
However, it should be highlighted that different factors,
such as wind resilience, must be studied in detail at design
phase and carefully tested. Poorly designed products may
lead to negative experiences and increased costs.

MADE FOR THE DESERT

In the MENA region, UAE and Oman are the countries
currently putting efforts to deploy FPV.
8LI9%)PEYRGLIHXLIƼVWXTMPSX*4:TVSNIGXMR2YVEM-WPERH
MR*IFVYEV]8LIO;TVSNIGXEMQWXSVIHYGIXLI
cost and environmental impact of power generation on
XLIMWPERH8LITVSNIGXMWXLIƼVWXMRXLIVIKMSRXSETTP]E
near-shore saltwater FPV structure.
8[S EHHMXMSREP ZIVWMSRW SJ XLI ƽSEXMRK WXVYGXYVI [MPP FI
deployed in the same area enabling installment in rougher
sea conditions, lower installation and maintenance costs
and use in deep sea applications.
;MXLMR XLI JVEQI[SVO SJ MXW KVIIR MRMXMEXMZIW 3QER MW
GYVVIRXP]MRXLII\TPSVEXSV]TLEWIXSHIZIPSTƽSEXMRKWSPEV
Collaborations with local and international universities are
exploring the initiative to have the project at Sohar Port
ERH*VII^SRI

up to

up to

8.6%
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With bifacial tracking

per tracker

Modules

Greater yield

Dy-Wind tested
Highest stability against
dynamic wind effects

Fully-integrated
automated cleaning

Lowest foundation costs
Leading global manufacturer and installer of Single-Axis Trackers.
Large scale photovoltaic projects.
Calle Gabriel Campillo s/n (Pol. Ind. La Serreta), 30500 Molina de Segura, Murcia

soltec.com
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5.4 PANEL CLEANING
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5.5 TECHNICAL AND FINANCIAL RISKS MITIGATION IN PV INVESTMENTS

Soiling by dry deposition can drastically affect the power
output of PV modules, especially in dry and arid conditions
typical for desert regions. Unsurprisingly, soiling losses
EVIJVIUYIRXP]VITSVXIHEWXLIWMRKPIFMKKIWXGSRXVMFYXSV
to the revenue losses of large-scale solar farms. In
addition, soiling rates are often seriously underestimated,
endangering the return on investment of solar projects in
operation today.
Most panel cleaning is still performed manually today,
[LMGL MW E ZIV] PEFSVMRXIRWMZI ETTVSEGL VIUYMVMRK LYKI
amounts of water. In contrast, dry autonomous cleaning
robots are a better alternative, but need to be considered at
the design stage to be cost-effective. In general, cleaning
a PV power plant needs to be seen as an investment.
Cleaning cost needs to be paid by additional future energy
sales. To evaluate if a cleaning system is an investment
[SVXL QEOMRK I\TIVXW RIIH XS ORS[ XLI WSMPMRK VEXI
Accurately measuring soiling rate is absolutely essential
to any solar project, especially in the desert.
Two families of soiling sensors exist: electrical and
STXMGEP8LIƼVWXX]TISJWIRWSVWMWQYGLQSVIEGGYVEXI
than the second but also more expensive. Optical sensors
are much cheaper, but they need calibration, which
is site dependent. This may cause wrong soiling rate
estimations, if not done correctly.

)ZIR [MXL QERYEP GPIERMRK XLIVI EVI [E]W XS STXMQM^I
cleaning costs. Research by some industry members has
shown that the cleaning costs of large-scale solar farms
GER FI WMKRMƼGERXP] HIGVIEWIH F] EGXMZIP] XYRMRK XLI
GPIERMRKJVIUYIRG]
3RI[E]XSXYRIXLIGPIERMRKJVIUYIRG]MRWXIEHSJƼ\MRK
at a predetermined number of cleanings per year, is local
soiling measurement data, which can trigger the cleaning
action when and where it is needed. In this way, the
GPIERMRK JVIUYIRG] MW H]REQMGEPP] EHETXIH XS XLI PSGEP
WMXI GSRHMXMSRW XLVSYKLSYX XLI ]IEV XEOMRK MRXS EGGSYRX
the soiling effect of seasonal variations and exceptional
weather events. In this way, the need for water on the site
is reduced.
&IWMHIWXLIGPIERMRKJVIUYIRG]XLIVIMWEPWSXLIGPIERMRK
method itself that can be improved. While manual cleaning
relies on manpower and a high-water usage, cleaning
XVEGXSVWEVIEƼVWXWXITXSVIHYGIFSXL%YXSRSQSYWERH
dry-cleaning robots have the additional advantage of
potentially cleaning the full solar plant daily, thus reducing
XLIWSMPMRKPSWWIWXSRIEVP]^IVS,S[IZIVFSXLWSPYXMSRW
QE]RIIHTVSTIVEY\MPMEV]IUYMTQIRXERHXLIVIJSVIRIIH
to be considered early during the design stage of the solar
plant. Yet again, accurate measurements of local soiling
VEXIWEVIGVYGMEPXSQEOIXLIVMKLXMRZIWXQIRXHIGMWMSR*SV
both reasons, investing in intelligent soiling and cleaning
solutions usually pays for itself in less than two years.

4VSNIGX MRZIWXQIRX LEW FIIR ERH GSRXMRYIW XS FI E OI] ƼRERGMEP JEGXSV XLEX [MPP IRWYVI WYWXEMREFPI KVS[XL MR 4:
MRWXEPPEXMSRW[SVPH[MHI;LIRIWXMQEXMRKXLIMRZIWXQIRXZEPYISJE4:TVSNIGXZEVMSYWƼRERGMEPWXEOILSPHIVWWYGLEW
MRZIWXSVWPIRHIVWERHMRWYVIVW[MPPEWWIWWXLIPMOIPMLSSHSJMRZIWXQIRXVMWOWERHXLIMVTSXIRXMEPMQTEGXGSQTEVIHXS
TVSNIGXSFNIGXMZIW%GGSVHMRKP]VMWOQMXMKEXMSRQIEWYVIWQE]LEZIXSFIEHNYWXIH
%QIXLSHSPSK]LEWFIIRHIZIPSTIHJSVXLIGEPGYPEXMSRSJXLIIGSRSQMGMQTEGXSJXIGLRMGEPVMWOWEWWSGMEXIH[MXLXLI
operation of PV installations. This tool includes cost priority number (CPN) to each category of failure.

CPN METHODOLOGY
The CPN methodology was developed to assess the
IGSRSQMGMQTEGXSJXIGLRMGEPVMWOWSGGYVVMRKHYVMRKXLI
operation and maintenance (O&M) phase of a PV project2.
Direct impact of failures on the annual cost of running a
PV plant is estimated with the CPN. Most recently, the
methodology has been further improved for the evaluation
SJXLIIJJIGXMZIRIWWSJMHIRXMƼIHQMXMKEXMSRQIEWYVIW3.

*SV VMWO QMXMKEXMSR XLI MRHYGIH HMQMRYXMSR SJ GSWXW MW
calculated by evaluating the economic impact of lesser
XIGLRMGEPVMWOW VIHYGXMSRSJJEMPYVISGGYVVIRGIERHEZSMHIH
GSWXW JSV Ƽ\MRK XLI JEMPYVIW WYGL EW VITEMV SJ I\MWXMRK
components, substitution by spare components and
WYFWXMXYXMSRF]RI[GSQTSRIRXW 8LIXSSPLEWMHIRXMƼIH
different mitigation measures along the entire value chain
ERHEWWMKRIHJSVZEVMSYWXIGLRMGEPVMWOW8SXEP'42ZEPYI
EVMWIW JVSQ XLI GSWX FIRIƼX EREP]WMW F] EHHMRK XLI '42
after mitigation to the cost of the mitigation measures.

Al Nabooda Automobiles - 3.1 MWp
Courtesy: Yellow Door Energy
+LEHMV7LEEV

Total cleaning cost

HERE IS WHERE
YOU WANT TO BE

Yearly cost [$]

8LIKSEPSJXLISTXMQM^EXMSRMWXS
QMRMQM^IXLIXSXEPGPIERMRKGSWX
The total cleaning cost is the sum
SJXLIQSRIXM^IHWSMPMRKPSWWIWERH
the direct cleaning cost. If cleaning
MWMRWYƾGMIRX XSSJI[GPIERMRKW 
additional cleaning would generate
more revenues than the cleaning
costs. If the cleaning is excessive
(too many cleanings), the increase
of revenue is not enough to justify
all cleanings. In the optimum,
the marginal cost of cleaning is
IUYEPXSXLIQEVKMREPTVSHYGXMSR
FIRIƼXW8SƼRHXLMWƈW[IIXWTSXƉ
XLIWSMPMRKVEXIRIIHWXSFIORS[R

Cleaning cost
Production losses

-RWYƾGMIRXGPIERMRK
Source: ENGIE
Figure 7: Cleaning Economics

)\GIWWGPIERMRK
2
1SWIV ( (IP &YSRS 1 .ELR 9 ,IV^ 1 6MGLXIV 1 (I &VEFERHIVI / -HIRXMƼGEXMSR SJ XIGLRMGEP VMWOW MR XLI TLSXSZSPXEMG ZEPYI GLEMR ERH
UYERXMƼGEXMSRSJXLIIGSRSQMGMQTEGX4VSK4LSXSZSPXLXXTWHSMSVKTMT
3
.ELR9,IV^11SWIV(&IPPYEVHS+6MGLXIV11EREKMRKXIGLRMGEPVMWOWMR4:MRZIWXQIRXW
,S[XSUYERXMJ]XLIMQTEGXSJVMWOQMXMKEXMSRQIEWYVIWJSVHMJJIVIRX4:TVSNIGXTLEWIW#4VSK4LSXSZSPX6IW%TTPLXXTWHSMSVK
TMT
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› Basic monitoring system usage to monitor plant level

EXEMPLARY RESULTS
The CPN methodology allows the calculation of the
impact of different mitigation measures4 -X MHIRXMƼIH
the following eight generic mitigation measures for PV
XIGLRMGEPVMWOQEREKIQIRX

› Component testing of important plant parts such as
PV modules or inverters. The testing can be performed
by the manufacturer in the factory, independent testing
EXGIVXMƼIHPEFSVEXSV]SVSRſWMXIEXXLI4:TPERX

› Design review and construction monitoring serve to
catch issues caused by bad plant design and poor
GSRWXVYGXMSR[SVOQERWLMT

› )4' UYEPMƼGEXMSR

focuses on ensuring the
GSQTIXIRGMIWSJXLI[SVOIVWIKF]VIUYMVMRKGIVXEMR
XIGLRMGEPUYEPMƼGEXMSRTVIVIUYMWMXIWSVVIKYPEVXVEMRMRK
SJXLIƼIPH[SVOIVW

› Implementing advanced monitoring system for early
detection and diagnosis of faults;

EPEVQWERHRSXMƼGEXMSRW

› Advanced inspection (e.g. infrared or electrolumines-

cence imaging) to detect defects not usually visible by
[MXLXLIREOIHI]IW

› Visual inspection to establish any visible changes in
PV plant components;

› Spare part management XS QMRMQM^I XLI GSWXW SJ
downtime and repair/substitutions of components.

These mitigation measures (MM) can be grouped into
two main categories:

› Preventive measures are applied before the failure

occurs to prevent it from happening e.g. testing,
design review and construction monitoring and EPC
UYEPMƼGEXMSR 8LIWI QIEWYVIW GER FI MQTPIQIRXIH
during the early phases of PV project lifecycle and are
PMOIP]XSMRGVIEWI'%4)<

› Corrective measures are MMs that aim to reduce higher

losses and costs if the failure has already occurred.
The costs are mostly related to OPEX due to O&M.
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Cleaning routines for PV power systems in desert regions are a typical corrective measure to reduce energy yield losses due
to soiling. The impact of different cleaning procedures on the soiling losses over one year are calculated and shown in Figure
6 for a 10 MWp PV plant near Abu Dhabi. The soiling rate is 0.3%/day and only two precipitation events are recorded during
one year. If no cleaning (natural cleaning) is performed, soiling losses (brown bars) may reach up to 30% per year and result
MRERRYEPGSWXWSJ97(2SXIXLIRI\XGLETXIVPSSOWQSVIMRXLIHIXEMPWSJGPIERMRKMWWYIW
In conclusion, the overall CPN methodology allows the estimation of the economic impact of failures on the LCOE and
FYWMRIWWQSHIPWSJ4:TVSNIGXW8LMWLEWFIIRHIZIPSTIHRSXSRP]XSHIXIVQMRIXLIIGSRSQMGMQTEGXSJXIGLRMGEPVMWOW
FYX EPWS XS FI EFPI XS EWWIWW XLI IJJIGXMZIRIWW SJ QMXMKEXMSR QIEWYVIW 7TIGMƼG JEMPYVIW QYWX FI I\EQMRIH XS HVE[
recommendations on mitigating the economic impact for soiling or potential induced degradation (PID). In practice, it is
important to understand how mitigation measures can be considered as a whole to be able to calculate their impact and
assess their effectiveness.

5.6 PV INVERTERS: FROM GRID
ADAPT TO GRID SUPPORT
With the penetration of more renewables into the global
grids, there is an acute necessity of transitioning the
PV plants from grid adapt to grid support. The biggest
contributor for this transition has to be PV inverters,
which are the heart of PV plants.
1SHIVRHE]4:MRZIVXIVWEVIIUYMTTIH[MXLXLIJSPPS[MRK
grid support features:

› Active and reactive power control

PV FEATURES DEVELOPED IN THE
NEW PRESENT PV INVERTERS:
PV + BESS, for coupling Batteries on
the DC side

Integrated multiple algorithms need
to be contemplated such as harmonic
WYTTVIWWQIXLSHWH]REQMGHEQTMRK
series compensation

› Ramp rate control
› Voltage control
› HVRT/LVRT
› *VIUYIRG]VMHIXLVSYKL
However, large-scale solar PV plants are often located in
remote areas with particularly poor grid conditions. With
vulnerable grid infrastructure and limited short circuit
capacity in desolate areas, solar farms tend to connect
XS [IEO KVMHW 'SYTPIH [MXL PSRKHMWXERGI XVERWQMWWMSR
and high-voltage direct current, large PV plants face the
additional challenge of needing to achieve favorable grid
connections. When transmission is faulty, this can result
MREZSPXEKIXVERWMIRXTIEOEXXLIKVMHGSRRIGXIHWTSXRIEV
the fault point.

(Source: TUV Rheinland)
Figure 6:Impact of cleaning routines on soiling losses of a 10 MWp plant in Abu Dhabi

4
1SWIV((IP&YSRS1&VIWGMERM;:IVSRIWI).ELR9,IV^1.ERORIGLX)2HVMS)HI&VEFERHIVI/6MGLXIV1ƈ8IGLRMGEPVMWOWMR4:
TVSNIGXW Ɓ VITSVX SR XIGLRMGEP VMWOW MR 4: TVSNIGX HIZIPSTQIRX ERH 4: TPERX STIVEXMSRƉ LXXT[[[WSPEVFEROEFMPMX]SVKVIWYPXWLXQPG
EGGIWWIH 

To overcome these challenges, various features are
HIZIPSTIHMRRI[4:MRZIVXIVW-XMW[IPPORS[RXLEXXLIVI
[MPP FI WMKRMƼGERX XIGLRMGEP GLEPPIRKIW MR MRXIKVEXMRK XLI
grid-forming inverter operations into a larger power grid.
One important element will be the trade-off on level of
WIRWMXM^EXMSRSJMRZIVXIVW

-RGVIEWIHW[MXGLMRKJVIUYIRG]JSV
the reducing the harmonic content
IWTIGMEPP]JSV[IEOKVMHW

;MHI7'6EHETXEFMPMX]JSV[IEOKVMHW

%HETXEFMPMX]XSGSRWIGYXMZI,:68ERH
0:68GSRHMXMSRW

Grid forming capabilities such
as through DC link capacitors or
improving the response time of the
MRZIVXIVWXSWYTTSVXW]RXLIXMGEVXMƼGMEP
MRIVXMEVIUYMVIQIRXWJSVQER]KVMHW
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› Create new approaches for operations and maintenance.

(MKMXM^EXMSR [MPP MQTVSZI TPERX EZEMPEFMPMX] [LMGL GSYPH
VIƽIGX MRXS VIHYGIH STIVEXMSR ERH QEMRXIRERGI GSWXW
For example, digital transformation with various tools
can bring more advanced analytics for optimum plant
TIVJSVQERGI ERH [SVOMRK GSRHMXMSR F] GSQTEVMRK VIEP
time asset performance, the Internet of Things (IoT),
automation, geo tagging etc. This will further help in
identifying failures much earlier and improving plant
production by reducing unplanned down time.

› Identify problems and underperformance at an early

WXEKIMRERIƾGMIRX[E][LMGLJYVXLIVEPPS[WKEMRSJXMQI
XS VITEMV XLI TPERXƅW IUYMTQIRX MQTVSZI EWWIX VIPMEFMPMX]
and availability as well as guarantee long-term plant
performance.

› %PPS[ XS W]RGLVSRM^I TPERX KIRIVEXMSR [MXL XLI [IEXLIV
forecast and better balance the power demand/
GSRWYQTXMSRGYVZIEWTIVKVMHVIUYMVIQIRXWF]44'.

and machine learning tools can predict various plant
anomalies real time

INSTALLED SOLAR POWER CAPACITY IN MENA REGION

› 'SRHMXMSRQSRMXSVMRKƁMRZIVXIVWERHXVERWJSVQIVJEYPXW
in solar plant can be predicted from various models
allowing maintenance teams to conduct rapid repairs
and ensure operations run smoothly

› -QEKITVSGIWWMRKXIGLRMUYIWƁYWMRKHVSRIWXSGETXYVI
high resolution image for wind plants and thermal image
of solar panels. Machine learning tools can process the
MQEKIWXSƼRHER]ERSQEPMIWMRXLIW]WXIQ

› 4IVJSVQERGI QSHIPPMRK 7SPEV  Ɓ :EVMSYW QSHIPMRK

XIGLRMUYIWMR4:HIKVEHEXMSRFMJEGMEP4:TIVJSVQERGI
TPERX PSWW EREP]WMW WLEHMRK WSMPMRK ERH VIƽIGXMSR
losses, etc. help in understanding plant performance

› 7YRTSWMXMSRQSHIPƁGLIGOWXLIEGXYEPXVEGOMRKSJWYR

Years

providing irradiance value (GHI, DNI and FHI) for a clear
HE]ERHƼRHER]MWWYIWVIPEXIHXSTPERXIUYMTQIRX

Sources: International Renewable Energy Association, DNV GL ETO
*Estimates and forecasts are based on DNV GL experts and external sources

DIGITALIZATION ADVANTAGES
Optimized plant maintenance
%RSQEP]MHIRXMƼGEXMSRERH4VIHMGXMZI
Maintenance

2. USE OF MACHINE LEARNING TECHNIQUES

Digital operation and control

1EGLMRI PIEVRMRK XIGLRMUYIW EREP]^I XLI FILEZMSV SJ
EWWIXWERHTVIHMGXVMWOW8LI]EPWSTVSZMHIEWWIXQEREKIVW
[MXLRI[XSSPWXSSTXMQM^ISTIVEXMSREPIƾGMIRG]XLVSYKL
improvements on production and O&M cost reductions.
Hence it provides valuable opportunities in the renewable
energy sector for higher returns on investment.

Digital document management system
JSVɸTVSGIWWIƾGMIRG]ERHSTXMQM^EXMSR

Machine learning can solve complex data, sorting through
various algorithms while learning and improving its logic.

Better resource planning

:EVMSYWQEGLMRIPIEVRMRKXIGLRMUYIWEVIEZEMPEFPIXSHE]

› ;IEXLIVJSVIGEWXMRKXIGLRMUYIWƁTVSHYGIVIEPMWXMGERH
useful prediction using real time and historical data for
a given location reducing uncertainty of the variable
energy output

› 4VIHMGXMZI EREP]XMGW XIGLRMUYIW Ɓ MQTVSZI IUYMTQIRX
O&M and predict downtime, extending the lifetime of
XLIIUYMTQIRX
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› %RSQEP] HIXIGXMSR XIGLRMUYIW Ɓ TEXXIVR VIGSKRMXMSR

› Help in conditioned-based maintenance. This will be

GEVVMIHSYXSRP][LIRMXƅWVIUYMVIHFEWIHSRHEXEHVMZIR
intelligence without compromising on performance
effectiveness. This reduces downtime, lowers costs and
QE\MQM^IWVIZIRYIW

SOLAR OUTLOOK REPORT 2021

SOLAR PROJECTS
2020 – 2022

5.7 DIGITALIZATION
1. DIGITAL TECHNOLOGY OFFERS OPPORTUNITIES TO CARRY OUT OPERATIONS IN MORE
AUTOMATED, CENTRALIZED AND EFFICIENT
WAY, REDUCING DOWN TIMES. IT CAN:

6.

(GW)

5.

Forecasting
Inventory management

Figure 8: Installed Solar Power Capacity in MENA Region

The total installed solar capacity in the MENA region is increasing exponentially. By 2024, the expected solar installed
GETEGMXMIWXEOMRKMRXSGSRWMHIVEXMSRXLIMQTEGXSJ'3:-(GSYPHVIEGLYTXSEPQSWX+;;MXLXLIGSRWXERXHIGVIEWI
of solar prices and the ambitions by all MENA countries, more projects are expected to be integrated into the grid.
7XSVEKITVSNIGXWEVIEPWSMRXIKVEXIHMRXLIIUYEXMSRSJKVS[XLI\TERWMSR8LIXIGLRSPSK]MWMQTVSZMRKERHPMXLMYQMSR
battery prices are decreasing.

Projects Currently Under Construction 2020
Project Name

Country

Technology Used

Capacity

Status

%WOEV

Bahrain

PV IPP

100 MW

Construction

Tatweer Solar PV

Bahrain

PV IPP

3 MW

Construction

Egypt

PV IPP

200 MW

Construction

Real time automated operation

Kom Ombo

Fast and effective grid demand response,
ERHɸKVMHWYTTSVXGETEFMPMXMIW

,YWEMRM]EL7SPEV4EVO

Jordan

PV IPP

50 MW

Construction

Ibri II

Oman

PV IPP

500 MW

Construction

1&67SPEV4EVO4LEWI

UAE

CSP

950 MW

Construction

1&67SPEV4EVO4LEWI

UAE

PV IPP

900 MW

Construction

Failure/repair history
Digital twin brings asset lifecycle management
-QTVSZMRKTVSHYGXMZMX]ERHVIHYGMRK3 1GSWX

Table 3: Projects Under Construction, 2020
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730%6463.)'87Ɓ

Upcoming Projects
Project Name

Country

Technology Used

Capacity

Status

CREG

Algeria

PV IPP

150 MW

Awarded

8EJSYO

Algeria

PV IPP

Up to 4GW

Planned

Tatweer Solar PV

Bahrain

PV IPP

8 MW

Planned

West Nile

Egypt

PV IPP

600 MW

Development Phase

Kom Ombo

Egypt

PV IPP

500 MW

Development Phase

Sawa 1

-VEU

PV IPP

30 MW

Tender Phase

Sawa 2

-VEU

PV IPP

50 MW

Tender Phase

Khidhir

-VEU

PV IPP

50 MW

Tender Phase

-WOEREVM]E

-VEU

PV IPP

225 MW

Tender Phase

Jissan

-VEU

PV IPP

50 MW

Tender Phase

Karbala

-VEU

PV IPP

300 MW

Tender Phase

Al Diwania

-VEU

PV IPP

50 MW

Tender Phase

1GW PV Plant

-VEU

PV IPP

1 GW

Planned

Baynouna

Jordan

PV IPP

200 MW

Constructed

Round 3

Jordan

PV IPP

NA

Planned

Shagaya Phase 2

Kuwait

PV IPP

NA

Planned

Noor PV II

Morocco

PV IPP

400 MW

Tender Phase

Noor Midelt 1

Morocco

CSP - PV

800 MW

Awarded

Noor Midelt 2

Morocco

Hybrid

NA

Planned

Manah Solar I

Oman

PV IPP

500 MW

Bidding Stage

Manah Solar II

Oman

PV IPP

600 MW

Bidding Stage

Tanweer

Oman

Hybrid

146 MW

Bid Evaluation

Salalah Sanitary Drainage System

Oman

PV+ Bimethane

NA

Bidding stage

PIF - Sudair

Saudi Arabia

PV IPP

2 GW

Tender Phase

As a pioneer and global market leader for connectors, Stäubli Electrical Connectors has amassed over 20 years of experience in the

Red Sea

Saudi Arabia

PV IPP

650 MW

Development Phase

photovoltaics industry. To date, more than 330 GW or 50% of the PV power worldwide has been successfully installed using over

Neom

Saudi Arabia

PV + Wind

4 GW

Planned

1 billion original MC4 connectors.

Quiddiya

Saudi Arabia

PV

447 MW

Tender Phase

Medina

Saudi Arabia

PV IPP

50 MW

Bid Evaluation

As of January 2017, original MC4 inventor Multi-Contact conducts

Rafha

Saudi Arabia

PV IPP

45 MW

Bid Evaluation

its business and services as Stäubli Electrical Connectors.

Qurayyat

Saudi Arabia

PV IPP

200 MW

Bid Evaluation

Al Faisaliah

Saudi Arabia

PV IPP

600 MW

Bid Evaluation

Rabigh

Saudi Arabia

PV IPP

300 MW

Bid Evaluation

Jeddah

Saudi Arabia

PV IPP

300 MW

Bid Evaluation

Al-Rass

Saudi Arabia

PV IPP

700 MW

Bidding Stage

SAAD

Saudi Arabia

PV IPP

300 MW

Bidding Stage

Wadi ad-Dawasir

Saudi Arabia

PV IPP

120 MW

Bidding Stage

Layla

More than 330 GW successfully connected
Attention to precision and reliability. In every detail.

Your bankable partner

www.staubli-alternative-energies.com
Original MC4 Connector

Saudi Arabia

PV IPP

80 MW

Bidding Stage

Tunisia PV

Tunisia

PV IPP

500 MW

Awarded

Tunisia PV

Tunisia

PV IPP

70 MW

Tender Phase

Al Dhafra

UAE

PV IPP

2 GW

Awarded

9QQ%P5Y[EMR7SPEV4EVO

UAE

PV IPP

500 MW

Tender Phase

UAE

PV IPP

2GW

Planning

Abu Dhabi

Table 4: Upcoming Projects in MENA region

Staubli is a trademark of Stäubli International AG, registered in Switzerland and other countries.
© Stäubli 2020| Photocredits: Stäubli
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ENERGY
STORAGE

Photovoltaic Energy

IMAGINING

sales.italia@ingeteam.com

THE SUN

GWh

INSTALLED STORAGE CAPACITY IN MENA REGION

Years

Sources: International Renewable Energy Association, DNV GL ETO
*Estimates and forecasts are based on DNV GL experts and external sources
Figure 9: Installed Storage Capacity in MENA Region

Although intermittency has been one of the main issues for a wider adoption of solar energy, battery storage and CSP
LIPTQMXMKEXIXLMWVMWO+PSFEPP]ƁMRGPYHMRKMRXLI1)2%VIKMSRƁEHIGVIEWIMRFEXXIV]TVMGIWEVIGVIEXMRKEFYWMRIWW
case for the future of energy storage. By 2024, experts forecast that energy storage installed could reach up to 19 GW.

7.1 SOLAR PV PLUS STORAGE
Solar storage technologies are game changing solutions,
but the issue of cost has limited their wider adoption.
The last years dramatic drop in battery prices is changing
XLISYXPSSOFYXXLIGSQTIXMXMZIRIWWSJHMJJIVIRXWXSVEKI
system varies. APICORP estimated in its latest Energy
-RZIWXQIRX SYXPSSO XLEX ƈGSWX SJ WXSVEKIMRXIVQMXXIRG]
remediation still high, offsetting low feed-in tariffs.
Tension will be particularly high in countries with already
fragile utilities having to absorb the cost difference
.SVHER1SVSGGS Ɖ

In the long run, it is anticipated that there will be a mix of
storage technologies. However, lithium-Ion batteries are
still the most widely used and advocated technology for
grid storage and may continue to be so for the near future.
While there have been a few other promising technologies
ƽS[FEXXIVMIW>MRG%MVIXG PMXLMYQFEXXIVMIWTVSHYGXMSR
MWWGEPMRKYTUYMGOP]ERH[MPPFILEVHXSFIEXSRTVMGIW
Nevertheless, 24-hour storage capability is still not
within reach. To achieve that goal, a further substantial
cost drop of lithium-based storage or newer viable
technologies, such as renewable hydrogen in the medium
XIVQEVIɸVIUYMVIH

INGECON® SUN 3Power C Series
Up to 3.6 MVA @ 1,500V
INGECON® SUN STORAGE 3Power C Series
Up to 3.28 MVA @ 1,500V

INGECON® SUN SKID FULL Outdoor
INGECON® SUN SKID RMU Outdoor
Up to 2 Inverters
Up to 7.20 MVA @ 1500V

Transformerless 3-Phase PV and STORAGE inverter with
an extra thermal stability and a greater power density
FOR PV AND STORAGE UTILITY SCALE PLANTS

Compact MV turnkey solution
FOR PV AND STORAGEUTILITY SCALE PLANTS

Outdoor (IP65) Liquid Cooling System
Latest generation electronics
Air-to-air heat exchangers
Improved AC close-coupled connection
Additional protection for the power stack
98.9% Maximum Efficiency
Power density: 464 kW/m3

Up to 2 inverters with a rated output power up to 7.20 MVA
featuring IP65 protection rating and closed circuit
Liquid Cooling System
Liquid-filled hermetically sealed IP55 Outdoor transformer
up to 40,5 kV with oil retention tank
IP54 outdoor LV equipment
IP54 MV switchgear
Steel based frame
Full solution: 6700x6500 mm
INGECON® SUN SKID Inverter Station is supplied fully equipped
and delivered pre-assembled for a fast on-site connection

Ingeteam, more than 68 GW of power converters
supplied worldwide for renewable energy plants

7.
CHALLENGES

› Better understanding of the applications and the

technical capabilities of storage is still needed to
increase penetration

› Condition of implementation of different storage

W]WXIQWGERZEV][MHIP]XSQE\MQM^IFIRIƼXERHRIIH
to be considered at an early stage of any storage project

› Need for more trained manpower with a good

understanding of the application of energy storage
TVSNIGXW ERH XLI EFMPMX] XS XEOI E TVSNIGX JVSQ HIWMKR
to execution

› 0EGO SJ WXERHEVHM^EXMSR SJ QSHEPMXMIW SJ GSRXVSP SJ
systems and interaction with the grid complicates
choosing suppliers

› (IƼGMX SJ XSSPW XS GLIGO JSV ƼRERGMEP ZMEFMPMX] 7MRGI

ENERGY STORAGE
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However, the tender for the important 30MW/60MWh
standalone energy storage project in Maan by the Ministry
of Energy & Mineral Resources (MEMR), in the pipeline for
several years, was canceled due to COVID19.

UNITED ARAB EMIRATES
› Former Abu Dhabi Water & Electricity Authority (ADWEA),

now transformed to Emirates Water and Electricity
Company (EWEC) has deployed approximately 120 MW
of sodium-sulfur (NaS) high temperature batteries in
4 MW or 8 MW systems at various substations, since
XLVSYKLSYXMXWHMWXVMFYXMSRRIX[SVO

› In 2019, Abu Dhabi Waste Management Center

8EH[IIV  STIRIH XLI ƼVWX  1; 4: TPYW WXSVEKI
FEXXIVMIWW]WXIQMRXLIVIKMSREXMXW%P(LEJVEPERHƼPP

revenue models may become increasingly complex,
this element is important to convince project owners.
9RPMOI WSPEV MJ E GPMIRX [ERXW XS MRWXEPP E VSSJXST 4:
system, there is a very clear process including tools,
PMOI4:W]WXIQWXLEXEVIFEROEFPIERHXVYWXIH

› 8LI  +; %P (LEJVE WSPEV 4: TEVO TVSNIGX 44% [EW

› Clear grid codes for C&I clients who want to install

Several pilot projects have been launched by industry
members:

energy storage are not available in most countries.
&I]SRH YXMPMX] WM^I MRWXEPPEXMSRW PEGO SJSV VIWXVMGXMZI
regulations do not allow assessment of innovative
revenue models for C&I scale and PV plus storage
installations in MENA region.
PROJECTS

The dramatic decrease of PV prices and the reduction
of cost for storage solutions have encouraged the
development of some more PV plus storage projects.
Most developments in PV plus storage in MENA have
XEOIRTPEGIXLIWIPEWX]IEVWMR.SVHER0IFERSR3QER
UAE and recently KSA.

JORDAN
› Irbid District Electricity Company (IDECO), the Middle

East’s largest solar-plus storage project at the time,
was signed in 2017 under a 20-year PPA for a 4 MW/12
MWh of lithium-ion based energy storage. Financial
close was reached 2018, with the plant becoming
operational in February 2019.

› Private industry partners signed a MOU in early-2020

JSVGSQQIVGMEPGSPPEFSVEXMSRJSVO;MR1;
in 2021, 7 MW in 2022 and 15 MW in 2023 planned.
8LI ƼVWX TVSNIGX MW JSV E WXIIP JEGXSV] ERH [MPP LEZI E
O;GETEGMX][MXLLSYVWSJWXSVEKITPERRIHXSFI
installed in Jordan Q4 2020.

awarded and signed in 2020, including an option to
build on the existing battery capacity of 108 MW. This
storage is operational in the current electricity storage
system of Abu Dhabi.

7.
SAUDI ARABIA
Beyond the long-term necessity to manage the ambitious
MRXEOI SJ PEVKI WLEVIW SJ VIRI[EFPIW MR XLI KVMH 7EYHM
Arabia has also non-negligible storage needs with more
than 5 GW of offgrid generation. So far, however, the
VIKYPEXSV]JVEQI[SVOMWMRGSQTPIXI
Storage is not explicitly mentioned in the energy mix
objectives or among REPDO-targeted technologies.
However, storage solutions are not out of the picture as
a 2.4 GW capacity of CSP is expected to be released in
the future. An indication, for example, KACARE plans to
allocate $2.7 million for energy storage demonstration
TVSNIGXW 8IGLRSPSK] 0SGEPM^EXMSR  'SQQIVGMEPM^EXMSR
Initiative).
% QENSV WXIT LEW FIIR XEOIR MR 2SZIQFIV  [MXL
the allocation of the utilities contract for the Red Sea
megaproject, which will be 100% powered by renewable
energy. It will include the world’s largest battery storage
project, so far, with 1,000-MWh battery storage facility,
to ensure 24-hours electricity supply.

ENERGY STORAGE
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OUTLOOK FOR BATTERY STORAGE
There’s a need for long- and short-term storage
to facilitate integration of additional renewable
capacities into grid but the prices are still limitative.
*YVXLIVQSVI XLI WXMPP LMKLP] WYFWMHM^IH IPIGXVMGMX]
sector in several countries in the region limits
opportunities for behind-the-meter applications
ERHVIKYPEXSV]JVEQI[SVOMWPEGOMRK
However, in the offgrid setting, solar plus storage
is becoming more cost effective in supporting
renewable power sources to replace diesel
generators especially in countries such as Egypt,
Jordan or Morocco. Solar rooftop plus storage
combination can also be interesting for energy
IƾGMIRXFYMPHMRK-RXLIPSRKVYRTVMGIWSJFEXXIVMIW
will continue to decrease and, beyond batteries and
CSP, hydrogen may well in the coming years bring
EHIUYEXIERHGSQTIXMXMZIWXSVEKIWSPYXMSRW

›  O;L FEXXIVMIW TVSNIGX [MPP LIPT ƼVQ YT YRWXEFPI
power for an industrial microgrid in Sharjah.

› Pilot project in Dubai including a 1.21 MW/8.6MWh
lithium-ion battery system
commissioned soon.

is

expected

to

be

› Project of 49 MW installed capacity by 2025 of energy

storage project was launched last summer for Masdar
ERH/LEPMJE9RMZIVWMX][MXLETVMZEXIMRHYWXV]ɸTEVXRIV

For the time being, considering the present slowdown of
electricity demand, additional need for large scale energy
storage systems is not expressed in the near future in
XLIɸGSYRXV]

OMAN
Energy storage will be an essential component of the
planned development of 11 small-scale solar PV plus
WXSVEKIƁHMIWIP L]FVMH TVSNIGXW MR VIQSXI EVIEW EGVSWW
Oman of the Rural Areas Electricity Company (Tanweer).
The project is in the last phase of attribution.
Nestlé Factories in Dubai
Courtesy: JinkoSolar

7.
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GREEN HYDROGEN:
THE NEXT STEP

7.2 CONCENTRATED SOLAR POWER
CSP is a technology that is still in its early stages of adoption
MRXLI1)2%VIKMSRIZIRXLSYKL'74HITPS]QIRXQEOIW
the best sense in high irradiation and high direct normal
irradiance (DNI) countries with a base load capability of
'74MRWXEPPEXMSRWXLEXGERVIEGLPSRKɸLSYVW

exposed to high DNI and low humidity. For countries
located near the sea, such as the UAE, humidity is an
issue and using parabolic tough technology is more
effective. Yet Morocco or KSA can opt in many areas for
either technologies.

CSP presents several advantages compared to
intermittent sources of renewable energy such as solar PV
or wind. CSP is a dispatchable form of renewable energy,
allowing thermal energy storage and therefore generating
IPIGXVMGMX][LIRIZIVMXMWRIIHIHHE]SVRMKLX'74QEOIW
the best sense for long periods of storage.

Research and development is still ongoing to improve CSP.
Studies are currently ongoing to reach higher temperature
of molten salt, and/or the delta T between the highest
ERH PS[IWX XIQTIVEXYVIW JSV QSVI IƾGMIRX VIGIMZIVW
(MKMXEPM^EXMSR MW EPWS ER MQTSVXERX ZIGXSV SJ TVSKVIWW MR
WYTTSVXMRKFIXXIVJSGEPM^EXMSRSJXS[IVWERHQMVVSVW

However, CSP and PV can be complementary, with
PV during the day (without battery charging) and CSP
allowing thermal storage to be discharged at night. This
combination enables lower LCOE. Phase IV 700 MW CSP
plant and a 250 MW PV facility at the Mohammed bin
6EWLMH%P1EOXSYQWSPEVTEVOMR(YFEMMWEKSSHI\EQTPI

7TIGMƼGGLEPPIRKIWI\MWXJSV1)2%GSYRXVMIWWYGLEWXLI
I\XIRWMZIGPIERMRKVIUYMVIHHYIXSKISKVETLMGERHGPMQEXI
conditions. Cleaning robots are being experimented for
CSP towers in the region.

Technological options may vary according to the
WTIGMƼGMX] SJ XLI PSGEXMSRW SJ '74 TVSNIGXW -R 1)2%
CSP towers are considered to be more effective in areas

8.

Throughout the world, CSP projects are increasing. Even
though Morocco and UAE have been initial leaders in CSP,
the MENA region is in the waiting position. At this stage,
KSA is expected to include some CSP in the projects to be
tendered by REPDO in the coming years.

2. Clean H2 is also a multi-purpose energy vector and
GERWYTTSVXXLIHIGEVFSRM^EXMSRSJLMKL+,+IQMXXMRK
sectors and end uses, providing new unparalleled
opportunity to:

Renewable hydrogen is hydrogen produced
through the electrolysis of water (in an electrolyser,
powered by electricity), and with the electricity from
renewable sources. The full life-cycle greenhouse
gas emissions of the production of renewable
L]HVSKIREVIGPSWIXS^IVS5.

› *SWXIVMRKIPIGXVMƼGEXMSRSJXVERWTSVXTVSXSX]TIWERH
TMPSXW JSV GEVW ZERW FYWIW FSEXW FMOIW KEVFEKI
XVYGOW I\MWX [LMPI ETTPMGEXMSRW JSV EMV GEVVMIVW EVI
being developed

Green/ renewable h hydrogen produced by electrolysis
GER FI XLI QMWWMRK PMRO XS EGLMIZI E GSQTPIXIP]
HIGEVFSRM^IH[SVPH-XGERFIYWIHEWEJIIHWXSGOEJYIP
or an energy carrier and storage:
1. Green Hydrogen solves the problem of how to deal
with intermittent renewable energy because it can be
stored and transported over seasonal or even long
periods of time. In regions where solar capacity may
have to be curtailed in the next 5 years due to issues of
integration in the grid and intermittency, hydrogen can
help store the extra energy. As the production of green
hydrogen is based on provision of clean electricity,
WSPEVIRIVK][MPPFIOI]JSVMXWKVS[XL

› 6ITPEGMRKKVI]L]HVSKIREWJIIHWXSGOJSVGLIQMGEPW

ERH VIƼRMRK TVSGIWW JSV HIWYPJYVM^EXMSR ERH
lightening of crude oil).

› Enabling carbon neutral steel production and/or
mining

› *EGMPMXEXIHIGEVFSRM^EXMSRSJGSSPMRKERHLIEXMRK
-X QE] XEOI E JI[ QSVI ]IEVW FYX RI[ TVSXSX]TIW SJ
turbines are developed that would allow also current
power generation plants to be converted to use green H2.

AVAILABLE STORAGE THECHNOLOGIES

Release
Time
1 year

Hydrogen

1 month
[IIO

Pumped Hydro

1 day
1 hour

Batteries

6IHY\*PS[
Lead-Acid
Lithium-Ion

Storage Technologies

Compressed Air
(CAES)

Capacitor
1 min

mechanical
electro-Chemical

Flywheel Energy
Storage (FES)
1 sec

electrical
chemical

Superconducting Coil

100 ms
O;L

1 MWh

1 GWh

1 TWh

Storage Capacity

Source: ENGIE
Figure 10: Hydrogen Storage Complements Batteries

As the largest component of price of electrolysis to produce green H2 is electricity, the cost decrease of Solar is
a dominant driver of the development of green hydrogen applications.


6IRI[EFPIL]HVSKIRQE]EPWSFITVSHYGIHXLVSYKLXLIVIJSVQMRKSJFMSKEW MRWXIEHSJREXYVEPKEW SVFMSGLIQMGEPGSRZIVWMSRSJFMSQEWWMJ
MRGSQTPMERGI[MXLWYWXEMREFMPMX]VIUYMVIQIRXW
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› .ETERMRMXW&R97(+VIIR*YRHWXMQYPYWTEGOEKI
A LARGE MARKET
The growth of clean H2 has so far been driven by leaders
in hydrogen adaptation in Europe, Japan, Korean, China,
US but the MENA region has now engaged on similar
pathways with larger projects emerging in particular in
KSA and Morocco in 2020.
Projected hydrogen demand could reach 14EJ in 2030
(double to level of 2015), a growth triggered by existing
ETTPMGEXMSR SJ L]HVSKIR JIIHWXSGO JSV GLIQMGEPW
VIƼRMRK  ERH RI[ WIKQIRXW SJ ETTPMGEXMSRW +PSFEP
L]HVSKIR QEVOIX MW I\TERHMRK EX   TIV ]IEV ERH
I\TIGXIHXSVIEGLƁ&R97(F]%GGSVHMRK
XS +SPHQER 7EGLW QEVOIX JSV KVIIR L]HVSKIR GSYPH FI
worth 10 trillion euros ($12 trillion at current exchange
rates) by 2050.
Scale is a major element to allow green H2 to become
more and more competitive. Large initiatives have been
launched this year to support the development of largescale projects and foster technology progress to allow
the price of H2 to decrease and become competitive with
grey or even blue hydrogen.

A SERIES OF INITIATIVES TO SUPPORT RAPID
EXPANSION OF LARGE-SCALE GREEN HYDROGEN:

› 8LI)9LEWWSJEV+;SJGPIERL]HVSKIRIPIGXVSM^IVW

installed. It issued last summer a strategy for the
development of clean hydrogen, in support of the
)YVSTIER +VIIR HIEP GSRWMHIVMRK XLEX ƈPEVKIWGEPI
HITPS]QIRXSJGPIERL]HVSKIREXEJEWXTEGIMWOI]JSV
XLI)9XSEGLMIZIMXWLMKLGPMQEXIEQFMXMSRWƉ )95 %
on Hydrogen Strategy for a climate neutral Europe).
Objectives are 6GW of Clean hydrogen electrolyser by
2024, compared to 1GW in 2020, 40GW by 2030 and
large-scale deployment from 2030 to 2050

announced early December 2020 to be giving priority
to improving to developing low-cost battery storage
and renewable hydrogen. The prime minister of
.ETER HIGPEVIH ƈ;I WII L]HVSKIR SJ [LMGL XLIVI MW
inexhaustible deposits, as a new power source... we will
GVIEXIL]HVSKIREMVTPERIWERHL]HVSKIRGEVKSWLMTWƉ

› % GSEPMXMSR SJ WIZIR MRXIVREXMSREP ƼVQW LEW FIIR

launched in December with the aim to develop 25GW of
+VIIR,]HVSKIRF]EƼJX]JSPHWGEPIYTSJKPSFEP
L]HVSKIR GETEGMX] 8LI GSEPMXMSR [LMGL MW PMROIH XS
XLI9RMXIH2EXMSRW*VEQI[SVO'SRZIRXMSRSR'PMQEXI
Change’s Race to Zero campaign, is also hoping to
halve the cost of green hydrogen production, cutting it
XSPIWWXLEROK

› *MREPP]WIIOMRKXSJSWXIVHIZIPSTQIRXSJKVIIRL]HVSKIR
abroad due its limited space for production from REN,
Germany has announced in December 2020 that it will
WYTTSVXHIZIPSTQIRXSJETVSXSX]TISJE1;EPOEPMRI
electrolyser for the production of green hydrogen and
EQQSRMEMRXLIJVEQI[SVOSJ2)31TVSNIGX

MENA AND SOLAR ENERGY IN THE GREEN H2 MARKET
Development of green hydrogen is a tool for economic
HMZIVWMƼGEXMSRJSVWYRFIPXGSYRXVMIW[MXLPEVKIEVIEWSJ
high direct solar radiation, the ones relying largely on
hydrocarbons revenues (KSA, UAE, Oman or the ones
heavily hydrocarbon dependent (Egypt, Morocco).
Such countries can leverage the excellent and large solar
resources of the region, along with its strategic location, to
invest in green hydrogen production and green chemicals
exports. GCC is at the heart of several future main export
routes of renewable energy via hydrogen carriers: Asia,
Africa, Europe, Australia and Morocco to Europe.

With the most competitive cost of solar energy in the work, countries in the region may be in a position to
deliver the most competitive green hydrogen price. The European commission considered last July that “in
VIKMSRW[LIVIVIRI[EFPIIPIGXVMGMX]MWGLIETIPIGXVSP]WIVWEVII\TIGXIHXSFIEFPIXSGSQTIXI[MXLJSWWMPFEWIH
hydrogen in 2030.”
7IZIVEPTVSNIGXWEVSWIMRMRXLIVIKMSR%PPXLIWITVSNIGXW[MPPVIUYMVIWYFWXERXMEPVIRI[EFPIIRIVK]TS[IV
input and, for most of it, solar. Hence, Green hydrogen could relatively rapidly become a potential important booster
of solar projects in the region. This report is looking at these developments in KSA, UAE, Morocco, Egypt and
Oman, knowing that some other countries e.g. Jordan are considered by investors for green hydrogen projects.

8.
KINGDOM OF SAUDI ARABIA
6 (

› -R7EYHM%VEQGSPEYRGLIHEƼVWXL]HVSKIR*'):

fueling station project. The fueling station became
STIVEXMSREPMRPEXI%TMPSXƽIIXSJ*'):W[MPPFI
built, using (the high purity compressed hydrogen of
this new station.

› King Abdullah University of Science and Technology

(KAUST) is conducting several R-&D studies on
hydrogen and fuel-cell technologies aiming mainly at
the transport sector.

UTILITY SIZE

› In 2020, NEOM, one of the lighthouse Megaprojects

SJ XLI /MRKHSQ SJ 7EYHM %VEFME ƈ:-7-32 Ɖ
located on the Red Sea, signed an agreement for the
development of a green hydrogen plant with capacity
of 650T hydrogen/day. The plant will be powered by
+;SJWSPEVERH[MRHERH[MPPYWIE+;L]HVSP]^IV
one of the largest in the world today. Hydrogen will be
exported via green ammonia. The project is scheduled
to be operational in 2025. The Saudi Ministry of energy
indicated that the renewable energy component may
be tendered.

› Saudi Aramco is planning to develop a large-scale

L]HVSKIR TVSNIGX XS JIIH E ƈKVIIRƉ EQQSRME TPERX
dedicated to export its REN production to Far East Asia.
Sources indicate that the objective would be to start
production by 2026. The main project scope would
include one Solar PV power plant and electrolyser unit
SJWYƾGMIRXGETEGMX]XSWYTTP]YTXSXTHEQQSRME
production facility.

UNITED ARAB EMIRATES
6 (

› In Abu Dhabi since 2014 by Masdar Institute - now

QIVKIH[MXL/LEPMJE9RMZIVWMX]ƁLEWIRKEKIHWXYHMIW
in partnership with an industry and a car distributor.
Results have been published in 2020, underlining the
importance of hydrogen in the energy transition and
identifying favorable prospects for hydrogen mobility
in the UAE.

› Since 2014, Khalifa University has engaged in a

GSPPEFSVEXMSR[MXL.ETERXSPSSOEXXLIIWXEFPMWLQIRX
of a green hydrogen supply chain. A MOU was signed in
2020 with a Japanese company to support this effort.
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› A hydrogen station is currently being constructed at

Masdar City. Ambitions are rising and by 2050, plans
XSGSRZIVXZILMGPIWƽIIXEX%FY(LEFM4SPMGIXS*'):W
are in process.

› -R (YFEM XLI ƼVWX WSPEVHVMZIR L]HVSKIR IPIGXVSP]WMW

facility was inaugurated in 2019 by DEWA, to be fully
operational in 2022. The facility is located at the DEWA
Research and Development Center of the Mohammad
&MR6EWLMH7SPEV4EVO-X[MPPTVSHYGIERHWXSVIL]HVSKIR
JSV VIIPIGXVMƼGEXMSR TYVTSWIW ERH SXLIV YWIW PMOI
transportation. It will be a major demonstration project
of the World EXPO in Dubai in 2021, using the hydrogen
to generate power to fuel cell electric vehicles (FCEV).

UTILITY SIZE
8LI JIHIVEP QMRMWXV] SJ IRIVK] LEW FIIR [SVOMRK MR
recent months on the formulation of a strategy for green
hydrogen in the UAE.
During a recent roundtable of EU- GCC clean energy
RIX[SVO,)7YLEMP%P1E^VSYIM1MRMWXIVJSV)RIVK]ERH
Infrastructure of the UAE, stating ƈ[IPSSOEX)YVSTI[MXL
I\GMXIQIRX WIIMRK EPP SJ XLIWI L]HVSKIR ɸ TVSNIGXW ERH
TPERW F] XLI )YVSTIERɸ 9RMSR ERH F] WIZIVEP SJ SYV EPPMIW
MR )YVSTI ;I EVI ZIV] I\GMXIH SJ XLI VIGIRX MRWXVYGXMSR
F],,ɸ7LIMOL1SLEQIHFMR>E]IH:MGIGLEMVQERSJXLI
IQMVEXIƅW 7YTVIQI 4IXVSPIYQ 'SYRGMPɸ 'VS[R 4VMRGI SJ
%FY(LEFMɸXSMRWXVYGX%(23'XSHIZIPSTXSKIXLIV[MXLXLI
HMJJIVIRXWXEOILSPHIVWMRXLIGSYRXV]EL]HVSKIRWXVEXIK]XS
IREFPIXLIJYPPTSXIRXMEPSJL]HVSKIRMRXLI9%)Ɖ
This statement was supported in the end of November by
a concurrent announcement of ADNOC’s CEO, Dr. Sultan
Al Jaber, Minister of Industry and Infrastructure adding
ƈ;IEVITYVWYMRKL]HVSKIREWETSXIRXMEPRI[ZIRXYVIEW
TEVXSJGPIERIRIVK]ERHGPIERXIGLRSPSK]WXVEXIK]Ɖ
7MQMPEVP]8%5%LEWWLS[RWMRGIMXWXEOISZIVSJEPP%FY
Dhabi electricity and water assets in 2020, an interest in
developing green hydrogen production capacities.

MOROCCO
With already large developments and ambitious goals
of REN, Morocco is engaging in development of green
hydrogen capacities.
0EWX .YP] MR XLI JVEQI[SVO SJ XLI +IVQER1SVVSGER
partnership, it signed with Germany a memorandum of
understanding to develop its Power to X (PtX) industry
ERH FYMPH %JVMGEƅW ƼVWX MRHYWXVMEP KVIIR L]HVSKIR TPERX
and green ammonia facility. This agreement came after
Germany had just announced its hydrogen strategy,
MRGPYHMRK ƝFR FR  MR TVSNIGXW EFVSEH % ƼVWX
100MW green hydrogen plant in Morocco is planned to be
operational in 2024/2025.

EGYPT
In Egypt, plans to integrate and deploy hydrogen
TVSNIGXW EVI FIMRK GSRWMHIVIH 8LI )YVSTIER &ERO JSV
Reconstruction and Development (EBRD) expressed its
interest to invest in hydrogen projects in the country.
It is anticipated that the country shall integrate hydrogen
projects in the very near future, although present plans are
rather based on producing blue hydrogen by converting a
portion of its natural gas resources into hydrogen, using
carbon-capture technology. However, Egypt’s 2,450
OQ GSEWX ERH  OQ SJ XLI 2MPI 6MZIV EW [IPP EW MXW
large REN, wind and solar resources, could also allow
the country to produce green hydrogen at scale and low
costs using electrolysis.

OMAN
3QERMWPSSOMRKEXKVIIRL]HVSKIREWE[E]XSHMZIVWMJ]
MXW IGSRSQ] ERH XEOI EHZERXEKI SJ MXW KISKVETLMGEP
position between Asia, Africa and Europe to export
eventually clean energy. Hence, Oman’s projects of green
L]HVSKIREVIQEMRP]PSGEXIHMROI]TSVXEVIEW

› -R(YUQMRXLIJVIIRI[IGSRSQMGHIZIPSTQIRXJVII

^SRI SJ 7)>%( %P ;YWXE KSZIVRSVEXI 3QER ERH
Belgium partners have engaged the feasibility study for
EL]HVSKIRTPERX[MXLE1;XS1;IPIGXVSP]^IV
indicating possible upscaling later.

› 7SLEV4SVXERH*VII^SRIETEVXRIVWLMT[MXL%QWXIVHEQ
TSVX Ɓ EPVIEH] LSWXMRK L]HVSKIR TVSNIGXW Ɓ LEZI
announced in November 2020 their intention to advance
XLIGSYRXV]ƅWƼVWXMRHYWXVMEPWGEPIKVIIRL]HVSKIRTPERX
at the industrial port on Oman’s Batinah coast. Sohar
has the ambition to become a global hub for the ‘energy
of the future’ and to foster use of green hydrogen to
TS[IVLIEZ]MRHYWXVMIWMRGPYHMRKWXIIPQEOMRK

All these projects would rely on developing solar parks.

› 44

OUTLOOK FOR GREEN HYDROGEN
Considered in the last decade as only an emerging
technology, too expansive and with many
technological hurdles to overcome, green hydrogen
MW TVSZMRK XSHE] EW XLI OI] XS [LEX QE] [IPP FI
the next decisive energy revolution. However,
challenges remain:

› Competition with grey and blue hydrogen is still an

issue and governments support and incentives in
XLIƼVWXTLEWISJHIZIPSTQIRX[MPPFIMQTSVXERX
today fossil fuels based hydrogen (grey hydrogen is
EVSYRH)YVSWOK HITIRHMRKSRKEWTVMGIWERH
RSXXEOMRKMRXSEGGSYRXXLIGSWXSJ'3XLEXQE]
soon be integrated by some regulations; estimated
cost of hydrogen based on fossil fuels with carbon
GETXYVIERHWXSVEKIMWEVSYRH)YVSWOKGPIER
L]HVSKIRFEWIHSR6)2MWTVIWIRXP]EVSYRHƁ
)YVSWOK

› 7SQI OI] MWWYIW RIIH XS FI JYPP] EHHVIWWIH

QSVI HIZIPSTQIRXW EVI VIUYMVIH MR XS MQTVSZI
technical and economic feasibility of storage
and long-distance transportation solutions (e.g.
JSV YWI SJ PMUYMƼIH , GYVVIRXP] MR TMPSX TLEWI 
Reduction of losses safety during conveyance
have to be dealt with. However, experts anticipate
that a dedicated infrastructure for hydrogen and
SXLIV KEWIW ERH ƽYMHW [MPP IZIRXYEPP] FI FYMPX XS
ease transportation.

In MENA region, green hydrogen starts clearly to
emerge. We do expect clean hydrogen to become
ER MQTSVXERX GSQTSRIRX SJ HIGEVFSRM^EXMSR ERH
energy transition strategies, including for the
traditional oil and gas major exporters of the GCC.
;IHSEPWSI\TIGXVIRI[EFPIL]HVSKIRXSFIGSQI
an important driver for further large-scale solar
energy investment in the region.
-RXLMWGSRXI\XXLIRIIHJSVE[IPPHIƼRIHVIKYPEXSV]
JVEQI[SVO TVSZMHMRK XLI RIGIWWEV] ZMWMFMPMX] XS
investors and relevant safety measures will come at
the forefront.
Moreover, as underlined by IRENA in a recently
TYFPMWLIHEVITSVXSRƈ+VIIR,]HVSKIRE+YMHIXS
4SPMG]1EOMRKƉXLIXVYIGEVFSRTVMGIXSVIƽIGXXLI
cost of fossil-fuel-produced material in order to
QEOIEPXIVREXMZIWSPYXMSRWSJKVIIRL]HVSKIRGSWX
VIEPP]GSQTIXMXMZI[MPPTPE]ERMQTSVXERXVSPIƉ
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Experts consider that, eventually, one-third of Morocco’s
green hydrogen would be consumed domestically while
two-thirds world exported, using initially molecules
(such as ammonia) for transportation and possibly, as
XIGLRSPSK] MQTVSZIW XLI I\MWXMRK KEW TMTIPMRI RIX[SVO
of Morocco to Europe.

GREEN HYDROGEN: THE NEXT STEP

WHERE THE BRIGHTEST
BUSINESS IDEAS ARE

8.

9.

SOLAR OUTLOOK REPORT 2021

HIGHLIGHTS
IN MENA’S
LEADING SOLAR
PV MARKETS

› 46

-RXLMWWIGXMSRIEGLGSYRXV]TVSƼPIFVMIƽ]WYQQEVM^IWXLIGYVVIRXIRIVK]
situation providing updates on both the utility scale and distributed solar
segments with a focus on PV, CSP and storage projects.

Total power capacity (2019)

A. ALGERIA

RE target by 2030

I. CURRENT SITUATION AND STRATEGY

› 0EGO SJ GSQTIXMXMZIRIWW SJ 6)2 [MXL WYFWMHM^IH

342 MW

hydrocarbons

22 GW

› 6IKYPEXSV]ERHƼRERGMEPJVEQI[SVOJSVJSVIMKRMRZIWXSVW
and foreign investment cap at 49% (rule 51/49)

Source: IRENA

Today, 98% of Algeria’s electricity still comes from natural gas. However, the country is blessed with solar energy, with one
SJXLILMKLIWXWSPEVTSXIRXMEPWIWXMQEXIHEX8;LTIV]IEV8LIGSYRXV]VIGIMZIWERRYEPWYRWLMRII\TSWYVIIUYMZEPIRX
XS  /;LQ (EMP] WSPEV IRIVK] TSXIRXMEP ZEVMIW JVSQ  O;LQɸ MR XLI RSVXL XS  O;LQɸ MR XLI WSYXL
1SVISZIVHMZIVWMƼGEXMSRLEWFIGSQIERMQTSVXERXIGSRSQMGSFNIGXMZIPMOIMRQER]GSYRXVMIWSJXLIVIKMSR,IRGIMXLEW
set objectives of at least 22 GW of power from renewable resources by 2030, including at least 13.6 GW from PV.
-RMXMEXMZIW XEOIR MR XLI TEWX XS JSWXIV XLI HIZIPSTQIRX SJ WSPEV IRIVK] LEZI JEGIH WIZIVEP HMƾGYPXMIW ERH XLI TEGI SJ
implementation has been slow. Total renewable capacity has not grown the last couple of years but is still modest with
342 MW mostly from solar in 2019. Different measures have been put in place recently to create a more conducive
environment to launch new projects.

› 0SGEPGSRXIRXGSRWXVEMRXWHMƾGYPXXSWEXMWJ]FIGEYWISJ
existing limited local production capacities

We Know Energy®

› 47

• In mid-2020, a National Energy Council was

established with the mission to improve energy
IƾGMIRG]ERHJSVQYPEXIEWXVEXIK]JSVXLIJYXYVISJ
XLIIRIVK]WIGXSV)QTLEWMW[MPPFITYXSRHIƼRMRK
new pricing policies.
RSXIXLIGSYRGMP[MPPEPWSSZIVWII%PKIVMEƅWTPERWXS
MRXVSHYGIMXWƼVWXRYGPIEVTS[IVTPERXF]XSQIIX
XLIKVS[MRKHIQERHSJIPIGXVMGMX]

› 8LIJVEQI[SVOJSVJSVIMKRMRZIWXQIRX
• In mid-2020, ownership rules by foreign investors

Different measures have been taken to create a more
conducive environment:

[IVIQSHMƼIH%PKIVMEVITPEGIHPE[F]PE[
[MXLXLISFNIGXMZIXSYRPSGOERHIRGSYVEKIJSVIMKR
investment. Non-strategic sectors will no more be
subject to the cap of 49% ownership and renewable
energy projects have been included in this category

› 8LITSPMG]JVEQI[SVOVIƽIGXWERMRGVIEWMRKMQTSVXERGI

• The government’s pre-emption right on corporate

› 6IPYGXERGISJPSGEPFEROWXSWYTTSVXMRZIWXQIRXWMR6)2

SJHIGEVFSRM^EXMSR

• In 2019, a dedicated renewable energy agency,
ƩŽƌŶĞǇĚǀĞƌƟƐŝŶŐ

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS

II. UPDATES ON COUNTRY POLICY FRAMEWORK AND REGULATIONS
Algeria’s efforts to develop renewable energy projects
LEZIJEGIHGLEPPIRKIWXSQSFMPM^IMRXIVIWXJVSQXLIWSPEV
industry. Most of them were related to:

24,194 MW

RE installed capacity

9.

Commissariat aux Energies Renouvelables et à
Pƅ)ƾGEGMXʣ )RIVKʣXMUYI ')6)*)  [EW WIX YT 8LMW
was followed in 2020 by the creation of a dedicated
Ministry of Energy Transition and Renewable
)RIVKMIW ƼREPP] JSGYWMRK SR HMZIVWMƼGEXMSR SJ XLI
country energy mix, away from oil and gas

participations’ transfers by or to foreign investors
was also lifted.
RSXILS[IZIVXLI[SVHMRKSJXLITVSZMWMSRHSIWRSX
GPIEVP]WTIGMJ]XLIMJPMFIVEXMSRSJJSVIMKRMRZIWXQIRXW
MWETTPMIHXSVIRI[EFPIWSVRSX

› Constraints of local content eased: E.g. announcements

EVSYRH XLI PEYRGL SJ XLI 8EJSYO WII WYFWIGXMSR --- 
TVSNIGX WTIGMƼIH XLEX PSGEP GSRXIRX VYPIW [SYPH FI
ETTPMIH[MXLƽI\MFMPMX]XEOMRKMRXSEGGSYRXEGXYEPPSGEP
production possibilities.

III. PROJECTS
150MW SOLAR PV SCHEME, TENDERED IN 2018
Algerian Electricity & Gas Regulation Commission (CREG)
tendered a solar PV IPP scheme for several projects of 10
MW each with a total capacity of 150 MW in 2018, but
SRP] WYGGIWWJYPP] TVSGYVIH E  1; TVSNIGX MR &MWOVE
Tendering the remaining 100 MW was not very successful
to date. Construction of the 50 MW has not started.

“The team has a number of recruits that have strong emerging market credentials.
Combined with excellent energy sector knowledge, this is an excellent resource for transaction execution.”
Legal 500 UK (2021)
“The firm’s partners are extremely knowledgeable and close deals very quickly
by remaining focused and moving things forward.”
Chambers UK (2021)
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HYBRID SOLAR PV
In 2018, small diesel plants in the south of Algeria were
FIMRKL]FVMHM^IHYWMRKWSPEV4:1;)4'TVSNIGXW[IVI
successfully tendered. The projects vary from 2-3 MW to
10-11 MWs having a total of 10 plants across different
locations. The projects were awarded, and contracts
were signed. However, construction has not yet started.

TAFOUK 1 PV PROJECT
%+;TVSNIGXMR8EJSYO[EWERRSYRGIHPEWX1E]MRXLI
[EOISJE139SJGSPPEFSVEXMSR[MXL(IWIVXIGXSWYTTSVX
its implementation. However, as early as August 2020,
the Minister of Energy Transition and Renewable Energy
MRHMGEXIH XLEX QSFMPM^EXMSR SJ XLI  FMPPMSR XS 
FMPPMSRVIUYMVIHJSVWYGLEQIKETVSNIGX[SYPHFIHMƾGYPX
and that the country was moving out of Desertec project.
8EJSYO  MW RS[ WYFNIGX XS WIZIVEP QSHMƼGEXMSRW ERH
uncertainties. It is expected to be tendered in several midWM^IHTVSNIGXWSJ1;JSVXSXEPGETEGMX]YTXS
1 GW. The Minister indicated that he will turn towards the
private sector for these projects, but detailed modalities
are so far not available.

9.

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS
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SONATRACH’S 2030 VISION PLAN
Sonatrach is planning the installation of 1.3 GW of solar
generation capacity at its oil and gas sites, and indicated
XLEXWSPEVTS[IVGSYPHƈGSZIV SJSYV?TS[IVARIIHW
SRWMXIƉ

So far it has signed contracts with two oil major partners
for solar power projects. However, development has
FIIRWPS[ERHSRP]EƼVWX1;WSPEVTPERXFYMPXMRXLMW
JVEQI[SVOJVSQ

IV. CHALLENGES AND OUTLOOK
 [EW QEVOIH F] GSRXMRYSYW ERH MRGVIEWMRK
IGSRSQMG HMƾGYPXMIW JSV XLI GSYRXV] -R SRI ]IEV
unemployment rates rose to 15% from 11.4%. Algeria
forecasts $10 billion in lost revenue in 2020 due to the
fall in energy prices. Foreign reserves at the end of the
year stood at $58 billion, less than one-third of 2013’s
record $195 billion.
%WEVIWYPX%PKIVMEƅWFYHKIXHIƼGMXMWWIXXSHSYFPIJVSQ
 XS XLMW ]IEV 8LI GSYRXV]ƅW ƼRERGMEP TVIWWYVIW
induced cuts in public spending and delays of planned
projects, including the energy sector. In this context,
EGGIWW XS ƼRERGI ERH MRZIWXQIRX JSV 6)2 TVSNIGXW
may remain an issue.

According to IRENA, strengthening collaborations
between international renewable energy developers
and the local industry is necessary for renewable
WIGXSV QEVOIX TPE]IVW XS IRKEKI ERH JSWXIV XLI
development of Algeria’s solar energy (local supply,
training programs, and technology transfer). Recent
announcements of new investment into local
production of mounting structures for PV systems are
encouraging signs.
In the long term, it is certainly the revision of Algeria’s
energy pricing and subsidy policy that could be a
HIGMWMZI XVMKKIV XS IREFPMRK XLI GSYRXV] XS QEOI JYPP
use of its large solar energy potentials.

9.
B. BAHRAIN

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS

Total power capacity (2019)
RE installed capacity

8,002 MW
7 MW

RE target by 2025
I. CURRENT SITUATION AND STRATEGY
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255 MW

RE target by 2030

710 MW
Source: IRENA

Bahrain currently has a 7 MW total renewable capacity in its energy mix, of which 6 MW is solar. It has set a renewable energy
target of 5% by 2025 and 10% by 2035 including solar, wind and waste-to-energy technologies. To reach this goal, Bahrain
is aiming to integrate 255 MW and 710 MW by 2025 and 2035 respectively. This comprises large scale generation for at
least 100 MW. However, due to limited available space for the utility scale solar power plan, its strategy puts emphasis on
HIGIRXVEPM^IHYVFERKIRIVEXMSRJSVEXPIEWX1; IKVSSJXSTERH' -WSPEV ERHSJJWLSVIKIRIVEXMSRJSV1; IK[MRH
JEVQW 8LIKSZIVRQIRXI\TIGXWXSQEOIEGYQYPEXMZIWEZMRKSJQMPPMSRWERHEGEVFSRHMS\MHIIQMWWMSRWVIHYGXMSRSJ
3.4 million tones by 2025 compared to the baseline period of 2009-2013.
These plans were supported by Bahrain’s estimate of additional electricity capacity by 2030 at + 65%. However, a slowdown
MRIPIGXVMGMX]HIQERHMRVIGIRX]IEVWPMQMXWJSVXLIXMQIFIMRKXLIRIIHJSVRI[YXMPMX]WM^ITVSNIGXW
II. UPDATES ON COUNTRY REGULATIONS
In 2017, Bahrain’s Sustainable Energy Authority (SEA)
adopted two plans to foster sustainable energy: the
National Renewable Energy Action Plan (NREAP) and the
2EXMSREP)RIVK])ƾGMIRG]%GXMSR4PER 2))%4 8SHSWS
three policies were integrated:

› Net metering policy
› Tender-feed in tariffs
› Renewable energy mandate for new buildings

8LIGSYRXV]LEWIRIVK]IƾGMIRG]MRMXMEXMZIWEGVSWWXLI
residential, industrial, power, transport and other sectors.
Some of those initiatives include the development of a
KVIIR FYMPHMRK GSHI XLEX VIUYMVIW EPP FYMPHMRKW MR XLI
GSYRXV]XSQIIXEQMRMQYQIRIVK]IƾGMIRG]PIZIP3XLIV
MRMXMEXMZIWMRGPYHIVIXVSƼXXMRKFYMPHMRKWERHWXVIIXPMKLXMRK
as well as smart metering

III. PROJECTS

ASKAR LANDFILL SOLAR PV PARK
8LITVSNIGXPSGEXIHSREPERHƼPPXSSTXMQM^IYWISJWTEGI
was part of the renewable energy action plan put in
place in September 2017. Bahrain’s Electricity and Water
%YXLSVMX]LEWE[EVHIHMRXLI1;%WOEVWSPEV
4:TEVOXIRHIV[MXLEFMHSJTIVO;L8LITVSNIGX
MWGYVVIRXP]YRHIVGSRWXVYGXMSRERHMWXLIƼVWXYXMPMX]WGEPI
renewables project in Bahrain.

SOLAR ROOFTOP
In March 2020, SEA received proposals from seven
bidders on a 3 MW rooftop solar PV plant with the lowest
STXMSRTVMGISJTIVO;L8LITVSNIGXMWWTPMXMRXS
XLVIITLEWIWSJ1;1;ERHO;
Within the year, several rooftop projects were executed.
The Avenues shopping center had integrated on its multiWXSV]GEVTEVOEVSSJXSTKVMHGSRRIGXIHWSPEV4:W]WXIQ
KIRIVEXMRK/;EXTIEO%RSXLIVVSSJXSTWSPEVW]WXIQ
[EWEPWSMRWXEPPIHJSVEGETEGMX]SJO;SRXLIGSYRGMP
of representatives’ extension building.

9.
INNOVATIVE PROJECTS
6IGIRXP] XLI ;SVOW 1YRMGMTEPMXMIW %JJEMVW ERH 9VFER
Planning Ministry has started installing public gardens,
FIEGLJVSRXW ERH [EPO[E]W [MXL WSPEV IRIVK] 3RI SJ
the largest real estate developers in Bahrain has also
MRWXEPPIHWIZIVEPWSPEVIRIVK]XVIIW O;XSO; [MXLMR
an integrated city.
SOLAR FOR OIL FIELDS
8EX[IIV 4IXVSPIYQ LEW MRWXEPPIH ƼVWX  1; WSPEV TPERX
in 2016. It is presently adding to it a 3 MW solar plant,
PSGEXIHMRXLIGIRXIVSJ%[EPMMWPERHSMPƼIPH%XLMVHYRMX
will be added in coming years to deliver 8 MW solar
GETEGMX]XSLIPTQIIXXLIRIIHWSJXLISMPƼIPHSTIVEXMSR

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS
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9.

IV. CHALLENGES AND OUTLOOK
The limited land area of Bahrain restricts the
country from developing large scale renewable
energy projects. However, innovations, such as
bifacial solar modules as a solution to increase
power generation, could reduce the challenge.
Globally, rooftop is a better solution due to these
KISKVETLMGEPGSRWXVEMRXWERHMWGYVVIRXP]TMGOMRKɸYT
*VSQ E ƼRERGMEP TIVWTIGXMZI WYTTSVX SJ JYRHW XS
deploy solar projects was observed in mid-2020.
Energy technology solution projects were provided
[MXLX[SƼRERGMRKSTXMSRWXSGPMIRXWJVSQEFEROMR
&ELVEMR8LIƼVWXMWWLSVXXIVQƼRERGMRKJSVWIZIR
years and the second is long-term funds for 25
]IEVWPMROIHXSTVSTIVX]ƼRERGMRK7YGLMRMXMEXMZIW
will encourage investors within the energy sector to
HITPS]QSVIWSPEVIRIVK]ɸTVSNIGXW
Bahrain is integrating policies and increasing
its renewable energy targets gradually. Module
manufacturing within Bahrain is emerging which
demonstrates the country’s long-term engagement.

C. EGYPT

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS

Total power capacity (2019)

64,586 MW

RE installed capacity

5,972 MW

RE target by 2022
I. CURRENT SITUATION AND STRATEGY
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increase up to 20% by
2022 and 42% by 2035

RE target by 2035

Source: IRENA

The 2035 Integrated Sustainable Energy Strategy targets
progressive phasing out of the energy subsidy regime,
HMZIVWMƼGEXMSRSJXLIIPIGXVMGMX]QM\[MXLERMRGVIEWMRKP]
growing share of renewable energy sources and energy
IƾGMIRG] EPSRK KVEHYEP PMFIVEPM^EXMSR SJ XLI IPIGXVMGMX]
QEVOIXXSJSWXIVMRZIWXQIRX

an electricity mix of 55% from thermal power plants, 42%
from renewables and 3% from nuclear energy. The 42%
renewables will be composed of 3% of CSP, 22% of PV,
14% of wind and 2% of hydropower. According to IRENA,
Egypt has even bigger potential and could supply up to
53% of its electricity mix from renewables by 2030.

By the end of 2019, Egypt had 5,972 MW or 10.8% of
renewable energy in its total installed power capacity.
Solar energy accounted for 1,668 MW of that total. The
country developed most of its renewable projects under
IPPs signed in 2017, generating $3 billion-worth of
renewable energy investments.

However, the drop of electricity demand resulting from
the impact of phasing out of subsidies and COVID19, with
as much as 2GW to 3GW less consumption early 2020,
led to measures inducing a pause in renewable energy
generation growth in particular to avoid exacerbating the
oversupply issue. Actions included, as of May 2020, caps
on solar energy private-sector generation (see subsection
-- ERHTSWXTSRIQIRXSJWSQIYXMPMX]WM^IXIRHIVW

Egypt targets to increase installed renewables up to 20%
by 2022 and 42% by 2035. By 2035, it is aiming to have
II. UPDATES ON COUNTRY REGULATIONS
Egypt initiated several years ago a program of gradual, yet
HIITIPIGXVMGMX]QEVOIXVIJSVQ 0E[ XEVKIXMRK
transition from a traditional, vertically integrated regulated
state monopoly model. The law envisages the gradual
PMFIVEPM^EXMSR SJ XLI IPIGXVMGMX] WIGXSV [MXL I\XIRWMZI
private sector participation, including the establishment
of a deregulated segment in which eligible private
consumers will be able to choose directly their own retail
suppliers. EBRD advised Egypt on its implementation.

Agency (EgyptERA) in April 2020, effective as of May 20,
2020. To be eligible to net metering, solar plants:

› Subsidy reforms and progressive alignment the tariffs

customer should not exceed 25 MW in aggregate or
20 MW per project

MRPMRI[MXLXLIGSWXWSJWYTTP]EVIOI]MRXLMWVIJSVQERH
should play in favor of renewable energy. An important
move was in July 2019 with the cut of fuel subsidies
and increase of domestic prices between 16% and
30%. However, as part of the measures to soften
the economic impact of COVID19, energy prices for
industrial users were reduced in March 2020.

› %HHMXMSREPP] MR XLI JVEQI[SVO SJ XLI VIJSVQW XLI

Egyptian Electricity Transmission Company (EETC)
MWI\TIGXIHXSWITEVEXIJVSQXLI)K]TXMER)PIGXVMGMX]
Holding Company (EEHC) in the near future6.

› The country is also engaging changes in legislations
governing small and medium scale renewable generation.
New rules on net metering were set by the Egyptian
Electricity Utility and Consumer Protection Regulatory

Al Dhafra Recycling Industries Project
Courtesy: Enerwhere

• Must be installed within the boundaries of the
customer’s premises

• Have a capacity that cannot exceed the maximum
load of the owner during preceding year

• The maximum capacity for plants owned by one

An eligible customer should not be licensed to distribute
IPIGXVMGMX]XSXLIWEQITVSNIGX8LMWVIUYMVIQIRXEMQWXS
TVIZIRXXLIHMWXVMFYXMSRGSQTERMIWJVSQFIRIƼXMRKJVSQ
the net metering scheme, since such system is devised
to encourage the use of solar energy by consumers, not
distribution companies.
Furthermore, the decree introduces a ceiling of 300 MW of
aggregate capacity of solar plants under the net metering
scheme across the country. At the issuance date of
the decree, there were only 75 MW already licensed by
EgyptERA. The remaining 225 MW still available at that
HEXIEVIHMZMHIHMRXS1;JSVGETEGMX]PIWWSVIUYEPXS
500 KW and 100 MW for capacity more than 500 KW and
up to 20 MW.

ƈElectricity0E[ EHSTXIHMR.YP] TVSZMHIHEXLVII]IEVXVERWMXMSRTIVMSHJSV))8'XSFIGSQIEXVERWQMWWMSRW]WXIQSTIVEXSVMRHITIRHIRX
JVSQKIRIVEXMSRERHHMWXVMFYXMSR WYGLXLEXEGSQTIXMXMZIelectricity marketGSYPHPEXIVIQIVKISREPIZIPTPE]MRKƼIPH ERHTVSZMHIH)),'ER
IMKLX]IEVTIVMSHXSFIVIWXVYGXYVIHMRXSTSXIRXMEPP]GSQTIXMRKIRXMXMIWXSTPE]SRXLEXƼIPHƉ7SYVGI;SVPH&ERO0IEVRMRKJVSQ4S[IV7IGXSV
6IJSVQ8LI'EWISJXLI%VEF6ITYFPMGSJ)K]TX*IFVYEV]

6

9.
Payment for excess generated capacity will only be
made on annual basis, after off-setting the consumer’s
consumption at the end of June of each year. It will be
calculated according to the most recent purchase price
)K]TXMER TMEWXIVWO;L  GSRXVEGXIH FIX[IIR XLI ))8'
and a solar energy’s producer. A balancing charge will be
paid for the cost of integration into the grid based on the
voltage and will be reviewed by EgyptERA regularly. It is not
considered as a wheeling charge, but rather a fee relating
to the production of energy.
2SXI8LIWIPMQMXEXMSRWHSRSXETTP]XSTVSNIGXWMR&IRFER
solar park.
CUSTOMS LAW
In 2020, the new customs law adopted will help to streamline
MQTSVX TVSGIHYVIW ERH FIRIƼX XLI WYTTP] GLEMR SJ WSPEV
projects (e.g. single window system, electronic payments
ERHI\TIHMXIHGPIEVERGIWJSVEYXLSVM^IHGSQTERMIW 
III. PROJECTS
Rapid development of renewables along other energy
capacity investments (gas and coal) have led to the
oversupply capacity in present context. Egypt produces
EVSYRH+;SJIPIGXVMGMX]JSV+;TIEOGSRWYQTXMSR
during the summer. Hence, the government has put on
hold the launch of new projects this year (Note: Egypt’s 3
GW electricity interconnection project with Saudi Arabia
has also been deferred to post-Covid19, postponing the
EHHMXMSREPƽI\MFMPMX]MXGSYPHFVMRKXSQEREKISZIVWYTTP] 
CANCELED PROJECTS:

› 200 MW PV in West Nile, IPP
› 100 CSP in West Nile, under BOO scheme

*Projects were canceled considering Egypt had reached
surplus electricity in a context of low electricity demand,
EETC claims.
PROJECTS COMMISSIONED:

› Two 65 MW solar PV projects in Benban, Aswan
province of southern Egypt

PROJECTS UNDER CONSTRUCTION:

› 200 MW PV in Kom Ombo, under BOO scheme
› 26 MW PV at Kom Ombo, under Tender EPC scheme
› 50 MW PV at Zafarana, under tender EPC scheme
PROJECTS UNDER DEVELOPMENT:

› 200MW Kom Ombo solar photovoltaic (PV) increased
›
›
›
›
›

to 500MW agreed in November 2020
600 MW PV project in West Nile under Auction scheme
20 MW in Hurghada, under tender EPC scheme
50 MW PV at Kom Ombo, under tender EPC scheme
50 MW PV at Zafarana, under tender EPC scheme
200 MW PV at Kom Ombo, under BOO scheme

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS
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 ' -%2(7836%+)
The current installed capacity by SMEs in Egypt account
for 100 MW. The installed projects are solar PV projects
under the net metering scheme. The government’s lifting
of subsidies on fuel and electricity tariffs has played a
QENSVVSPIMRXLIMRGVIEWISJHIGIRXVEPM^IHWSPEVTVSNIGXW
NREA has postponed to January 2021 the tender of the
ƼVWX1;4:WSPEVTPERX[MXL1;FEXXIV]WXSVEKI
located in the Red Sea area of Hurghada, under an EPC
scheme. The project is planned to be funded by an
$85 million facilitated loan from Japan International
Cooperation Agency (JICA).

IV. CHALLENGES AND OUTLOOK
8LI HIZIPSTQIRX SJ RI[ YXMPMX] WM^I WSPEV TVSNIGXW
has been slowed down by:

› the impact of the combined COVID19 pandemic
and the decrease of hydrocarbon prices on
electricity demand

› XLI VMWO SJ SZIVWYTTP] GETEGMX] [MXL XLI VETMH
expansion of investment in new power installations

9.
D. JORDAN

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS

Total power capacity (2019)

6,369 MW

RE installed capacity

1,642 MW

RE target by 2025
I. CURRENT SITUATION AND STRATEGY
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20% of electricity
production from
renewables by 2025
Source: IRENA

Jordan has engaged in an important effort to diversify its energy mix. The country’s current electricity production from
renewables accounts for almost 16% of its energy mix. By the beginning of 2020, around 1,642 MW of electricity was
generated from renewables with almost 1,000 MW from solar alone. In mid-2020, Jordan updated its energy strategy and
announced a target to produce 20% of electricity production from renewables by 2025. It is anticipated that the country
will have a capacity of 2,400 MW by the end of 2021.

II. UPDATES ON COUNTRY REGULATIONS
To manage the integration into the grid with increasing
shares of renewables, the government decided in
early-2019 to put a hold on net metering and net wheeling
projects above 1 MW. During 2020, no changes occurred
but several exemptions were granted for C&I projects due
to an economic need to decrease their operational costs.

Because of COVID19 and the resulting economic slowdown,
Jordan faced a decrease of electricity demand and load
versus a high production of electricity from solar plants.
To preserve the stability of the electricity transportation
RIX[SVO XLI EYXLSVMXMIW HIGMHIH MR 1EVGL  XS
HMWGSRRIGX EPP YRWYFWMHM^IH WSPEV TPERXW [LMGL YWI XLI
KVMHXSGSRRIGXXSHMVIGXIRIVK]SJJXEOIVWJSVEGSYTPISJ
[IIOW8LIQIEWYVI[EWETTPMIHSRP]XS[LIIPMRKTVSNIGXW
rather than to all large-scale solar plants in Jordan.

7QEPP ERH QIHMYQ WM^I TVSNIGXW QE] FI PIWW
impacted. Upon economic recovery, demand will
TVSFEFP]TMGOYTEKEMR[LMPIXLIGSYRXV]QEMRXEMRW
its commitment to a more sustainable and diverse
energy mix.
8SQEREKIWYGLEWMXYEXMSRERHMRGVIEWIƽI\MFMPMX]
SJMXWKVMHERMRGVIEWIMRMRZIWXQIRXWMWVIUYMVIHMR
WXSVEKI GETEGMX] ERH QE] [IPP HIWIVZI E WTIGMƼG
VIKYPEXSV]JVEQI[SVO
Despite a pause in projects, Egypt’s Minister of
Planning and Economic Development, Hala El7EMH LEW VIGIRXP] GSRƼVQIH XLEX XLI KSZIVRQIRX
was planning additional investments in the
electricity sector in 2020/2021. The target of EGP
45.3 billion in electricity sector investments in the
ƼWGEP ]IEV *=   VITVIWIRXW   SJ XLI
country’s total investments. This is an indication
that new projects could be launched again in the
future. Meanwhile, reduction of subsidies and
projects under development and construction are
anticipated to continue. Furthermore, increasing
end use applications such as electric mobility,
solar irrigation and the important program of new
renewable-powered desalination plants may well
support the increase of REN capacity.
Baynouna 200 MW project, Jordan
Courtesy: Baynouna Solar Energy Company

9.
III. PROJECTS

CANCELED STORAGE PROJECT
-R 5  .SVHERMER EYXLSVMXMIW GSRƼVQIH XLI
cancellation of a 30 MW/60 MW energy storage tender.
The submitted EOIs, dated from 2018, had 23 parties
eligible to submit bids. The project was supposed to help
integrate the output of several large-scale solar plants
in Ma’an. It is anticipated that energy storage projects in
Jordan will rise again when costs of lithium-ion batteries
further decrease.
ROUND 3 SOLAR PROJECTS
The suspension of renewable energy projects excluded
6SYRH  TVSNIGXW 2IZIVXLIPIWW VIUYIWX JSV )3-W [EW
postponed. Yet half of the capacity assigned for Round 3
projects was awarded to the industrial sector (see below).
For the remaining capacity under Round 3 projects, the
VIPIEWI SJ VIUYIWXW JSV )3-W MW WXMPP RSX ]IX ORS[R ERH
[MPP QSWX TVSFEFP] FI PMROIH XS XLI HIZIPSTQIRX SJ XLI
national grid.
ROUND 3 WITH THE INDUSTRIAL SECTOR
In early-2020, the Kingdom Chambers of Industry
announced that an exclusive tender will be announced for
a solar energy project with an expected capacity up to 100
1;8LITVSNIGXQEVOWXLIƼVWXGSQQYRMX]WSPEVTVSNIGX
MR .SVHER % WTIGMƼG GSQTER] WLEPP FI JSVQIH XS FYMPH
the project. It is anticipated 100 MW will be completed by
the end of 2021.
BAYNOUNA SOLAR PV SCHEME
The largest single solar energy project developed under
PPA scheme is already constructed. It is anticipated that
the 200 MW project shall be commissioned in the end of
2020 or early-2021. The project is estimated to produce
enough electricity to power approximately 110,000
homes while displacing 360,000 tons of CO2 annually.
HUSAINIYAH SOLAR PARK
%JXIVWYGGIWWJYPP]EGLMIZMRKƼRERGMEPGPSWIMRIEVP]
the 50 MW solar project is currently under construction.
The project’s commercial operational date was
anticipated to be in late-2020 or early-2021. It will supply
42,000 households with affordable, clean energy and
avoid at least 100,000 tons CO2 emissions annually.

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS
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JREEEF’S SOLAR SUPPORT SCHEME
The Ministry of Energy’s Jordan Renewable Energy and
)RIVK] )ƾGMIRG] *YRH .6)))*  MW SJJIVMRK ƼRERGMEP
and technical assistance to several sectors in Jordan to
install solar heaters and cells.
In mid-2020, the second phase of a cooperation program
was agreed with local associations to subsidies the
installation of solar heaters and cells with 30% of their
GSWXW&IRIƼGMEVMIWEVIJVIIXSGLSSWIXLIMQTPIQIRXMRK
company and service providers. Local associations allow
them to pay in installments the remaining 70% share of
XLI GSWX 8LI ƼVWX TLEWI SJ XLI TVSKVEQ WYGGIWWJYPP]
witnessed the installation of 26,000 solar heaters and
700 solar cell systems.

IV. CHALLENGES AND OUTLOOK
Even though Jordan wants to expand and add
more renewable energy projects to the electricity
production capacity, grid enhancements are vital to
be enable integration of more renewable power in
XLIRIX[SVO
0MOISXLIVGSYRXVMIWMRXLIVIKMSR.SVHERMW[EMXMRK
for the maturity of battery storage technologies and
additional decrease in prices to develop more utility
WM^IWXSVEKITVSNIGXW
.SVHERMWEPWSPSSOMRKEXWQEVXHMKMXEPWSPYXMSRWXS
MQTVSZIXLIQEREKIQIRXSJXLIIPIGXVMGMX]MRXEOI
According to IRENA, the Jordanian private sector is
facing challenges and concerns such as unexpected
cancellations of tenders as well as sudden changes
XSPSGEPGSRXIRXVIUYMVIQIRXW%WEVIWYPXMRZIWXSVW
GSRƼHIRGI MR .SVHERƅW PSRKXIVQ WXVEXIK] GSYPH
FIɸERɸMWWYI
The country is currently very close to producing
  SJ IPIGXVMGMX] JVSQ VIRI[EFPIW .SVHER PMOI
QER] SXLIV 1)2% GSYRXVMIW MW PSSOMRK MRXS KVMH
development and storage to achieve even higher
targets of renewables, beyond the present health
and economic crisis.

9.
E. IRAQ

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS

Total power capacity (2019)

33,290 MW
(Generating 18 GW only)

RE installed capacity
I. CURRENT SITUATION AND STRATEGY
The country has suffered from electricity shortages due
XS TVIZMSYW HIWXVYGXMSRW ERH MRWYƾGMIRX VITPEGIQIRX
facilities for several years. The main effort in the country
JSGYWIHƼVWXSREHHMXMSREPKEWXYVFMRIWGETEGMX]
-VEU LEW ZEWX WSPEV IRIVK] TSXIRXMEP EW XLI KPSFEP
LSVM^SRXEP MVVEHMEXMSR +,-  MW EFSZI  O;LQ MR
some areas of the west and the south, such as Muthana
and Anbar provinces. The Federal Government Program
(2018-2022) has an objective of 1 GW of solar energy.
Solar energy utility scale capacity totaling 550 MWp was
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RE target by 2022

37 MW
1 GW

Source: IRENA, The Global Economy

set for the end of 2019 and 450 MWp by end of 2020.
Solar rooftop pilot projects on government-owned
buildings were also planned for 8 GW. By the end of 2019,
a total of 37 MW of solar power connected to the grid had
been developed.
However, most of these plans were later adjusted. The
Ministry of Electricity stated earlier this year that it is
RS[EMQMRKƈEXPSRKXIVQ WLEVISJVIRI[EFPIWMRXLI
IRIVK]QM\SJXLIGSYRXV]ƉF]EHSTXMRK[MRHWSPEV[EWXI
to-energy and geothermal technologies.

II. UPDATES ON COUNTRY POLICY FRAMEWORK AND REGULATIONS
REGULATORY FRAMEWORK IN THE MAKING

AN ENCOURAGING FRAMEWORK

%VIKYPEXSV]JVEQI[SVOJSVXLIVIRI[EFPIIRIVK]MWZIV]
FVMIƽ]PEMHSYXMR%VXMGPI  SJXLI)PIGXVMGMX]0E[2S
  %WTIGMƼGHVEJXPE[JSVVIRI[EFPIIRIVK][EW
submitted to the Ministerial Energy Council for review in
early 2019. It aims, among many objectives, to encourage
the public and private sector to participate in developing
renewable energy. It still has to be submitted to the
Parliament.

Feed-in-Tariffs (FIT) have been abandoned for utility
WM^I TVSNIGXW 8LI TPERRIH JEGMPMXMIW [MPP FI XIRHIVIH
and developed under BOO and IPP schemes. Winning
companies will be treated under the revised Federal
Investment Law of 2006 as ‘investors’. Renewable energy
developers will enjoy free access to government-owned
land, reduced customs fees and ability to repatriate
TVSƼXW JVII SJ XE\IW 4IVQMXW EVI ZEPMH JSV  ]IEVW
depending on the type of investment projects.

The draft law incorporates articles to stimulate renewable
IRIVK] MR -VEU MRGVIEWI IRIVK] IƾGMIRG] GSRXVMFYXI XS
energy security and achieve sustainable development.
9RXMPXLIPE[MWƼREPM^IHXLI1MRMWXV]SJ)PIGXVMGMX]MWXLI
regulatory and executive authority for renewable energy
sector adoption, investment and promotion.
It is important to also note that the Ministry of Science
and Technology supports solar development with its
Solar Energy Research Center.

Public and private entities have the right to generate
renewable power on their premises for own use. They
have also access to the national transmission and
distribution grid for allocation of power to their other
premises (geographically far) or to sell to the Ministry of
Electricity under a PPA.
*SV LSYWILSPHW VSSJXST WSPEV EFSZI  O; GETEGMX] 
FIRIƼXJVSQE*-8EPSRKWQEVXQIXIVMRKQIEWYVIW7MRGI
2019, the Ministry of Electricity, Ministry of Finance and
)RIVK] 'SYRGMP LEZI HIZMWIH E XIGLRMGEP ERH ƼRERGMEP
WYTTSVX QIGLERMWQ JSV GMXM^IRWƅ HMVIGX EGGIWW XS WQEPP
loans for purchasing and installing roof-op solar units
from manufacturers and suppliers approved by the
1MRMWXV]SJ)PIGXVMGMX] O;O;O;ERHQSVI 
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III. PROJECTS

PILOTS
Early in 2020, the United Nations Development Program
(UNDP) signed a letter of agreement with the Governorate
SJ(YLSOXSIWXEFPMWLETMPSXWSPEVTEVOXLEX[MPPTVSZMHIE
minimum of 2 MW of electricity within two years.
750 MW SOLAR TENDER
8LI1MRMWXV]SJ)PIGXVMGMX]LEWTYXXLIƼVWXWSPEVXIRHIVJSV
755 MW on hold after launching it in 2019, merely because
of the economic situation of the country and COVID19.
The seven plants were anticipated to begin commercial
STIVEXMSRWMR,S[IZIVMXMWRS[TVSNIGXIHXSXEOI
PSRKIVYRXMP8LI1MRMWXV][MPPFIXLISJJXEOIV
of the electricity of the projects that will be developed
under a BOO model.
Project (IPP)

Capacity (MW)

Province

Sawa 1

30

Muthana

Sawa 2

50

Muthana

Khidhir

50

Muthana

-WOERHEVM]E

225

Babil

Jissan

50

Wassit

Karbala
Al-Diwania
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300
50

Karbala
Diwania

1GW SOLAR PV PLANT
As a government-to-government initiative, a private
developer proposed developing a 1 GW solar PV plant in
-VEU8LITVSNIGXWLEPPFII\IGYXIHSRGIXLIKSZIVRQIRX
gives permission to proceed. The developer proposed
XEVMJJSJTIVO;LERHRIKSXMEXMSRWEVIWEMHXSFI
in process.

Since 2016, six families were selected to receive rooftop
solar systems as a pilot project having the support of the
Global Environment Fund (GEF). The pilot project’s goal
was to raise awareness and demonstrate the potential
FIRIƼXW SJ WSPEV IRIVK] 8LMW TVSNIGX MRWXEPPIH WSPEV 4:
units in Baytti district, Najaf and Al-Mansour Factory in
Baghdad, as well as a solar PV energy Test Station at the
Ministry of Science and Technology Baghdad. UNDP and
+)*WYKKIWXXLEX-VEUMRGVIEWIWXVEMRIHERHI\TIVMIRGIH
personal to maintain and repair solar systems.
Technical surveys of several government buildings have
also been conducted to assess their suitability for solar
power generation.

IV. CHALLENGES AND OUTLOOK
Power shortages remain one of the biggest
GLEPPIRKIW JSV -VEU ERH E OI] GSQTSRIRX SJ XLI
next government plan for a socio-economic
development and reconstruction program. The
country still suffers from a continuous burden of
importing most of its electricity from Iran and is
GYVVIRXP] WIIOMRK XS PS[IV MXW HITIRHIRG] 8LI
need to address population’s electricity shortages
has led to put the emphasis on thermal power for
several years.
Renewable energy and solar projects have started
to emerge to help meet electricity needs. However,
COVID19, low oil prices and the expected huge
HIƼGMXMRJIHIVEPFYHKIXLEZILIEZMP]MQTEGXIH
-VEUƅWRI[VIRI[EFPIIRIVK]TPERWEWXLIGSYRXV]
is expecting tough economic measures and huge
budget cuts in 2020-2021.
Nevertheless, the current situation puts the
emphasis on the importance of energy security
ERH GSYPH IRGSYVEKI -VEU XS HMZIVWMJ] QSVI MXW
VIRI[EFPI IRIVK] QM\ 8LI EHIUYEXI MRGIRXMZIW
ERHJVEQI[SVOEVITVSKVIWWMZIP]TYXMRTPEGIIZIR
though the policy and draft law for renewable energy
has still not been adopted.

9.
F. KUWAIT
I. CURRENT SITUATION AND STRATEGY
The country has one of the highest solar irradiation
PIZIPW MR XLI [SVPH IWXMQEXIH EX  Ɓ  O;
m2 per year. However, Kuwait has only a total installed
renewable energy capacity of 106 MW including 93 MW
from solar. The Kuwaiti government strategy is aiming to
diversify its electricity mix through the Kuwait National
Development Plan 2035. The plan was set in place to
reduce the country dependence on oil-export revenues.
/Y[EMXLEWEXEVKIXSJWYTTP]MRK SJTIEOIPIGXVMGMX]
demand from renewable energy sources by 2030. The
pace towards these targets stays slow and projects
experience postponements.
II. UPDATES ON COUNTRY REGULATIONS
Kuwait is still suffering from the expiration of its public
HIFX PE[ MR  ERH XLI PEGO SJ E VITPEGIQIRX PE[
This situation is preventing Kuwait from accessing
MRXIVREXMSREP ƼRERGMRK SJ MXW HIFX ;MXL ER MRGVIEWIH
FYHKIX HIƼGMX XLI WXVEMR SR TYFPMG ƼRERGIW MW KVS[MRK
Despite revised PPP laws and regulations, projects move
slowly beyond the advisory stages.
III. PROJECTS

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS

Total power capacity (2019)
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19,372 MW

RE installed capacity

106 MW
WYTTP]MRK SJTIEO
electricity demand
from renewable energy
sources by 2030

RE target by 2030

Source: IRENA

CANCELED PROJECT
Due to COVID19, Kuwait has cancelled plans to launch
this year the Al Dibdibah solar PV project also referred
to as Shagaya phase 2. The project was initially set to be
developed by the Kuwait National Petroleum Company
and had a project capacity of 1,500 MW. However, the
government may announce re-tender of the project in a
year or more. It was also decided that Shagaya phase
2 should be tendered under an IPP format (as a result,
project implementation is transferred to Kuwait Authority
for Partnership Projects, or KAPP).
SOLAR ROOFTOP
/Y[EMX -RWXMXYXI JSV 7GMIRXMƼG 6IWIEVGL /*7%  LEW
HIZIPSTIH E RYQFIV SJ IRIVK] IƾGMIRG] TVSNIGXW
including rooftop solar PV with the National Technology
Enterprises Company, the Ministry of Electricity and Water
(10 buildings totaling 3.64 MW and expected in 2022),
Al-Zahra Co-operative Society, Al-Adailiya Co-operative
Society, the Association of Cooperative Societies and the
2ELXEQ:SPYRXIIV8IEQJVSQXLI:SPYRXEV];SVO'IRXIV
)QIVKIRG](ITEVXQIRX1EMR;SVOWLSTWMWHIZIPSTMRK
an installed capacity 2.7 MW and power stations spaces
at 5 MW, expected Q2 2020.

SHAGAYA RENEWABLE ENERGY
9RHIV XLI ƼVWX TLEWI E '74 TVSNIGX [MXL E TPERRIH
production capacity of 50 MW, was built on site. The
plant is a part of the Shagaya phase 1 complex that came
SRPMRI MR  8LI ƼVWX TLEWI EPWS MRGPYHIW E  1;
solar PV plant and a 10 MW wind farm.
The project was anticipated to increase its installed
generation capacity to 4 GW, with the construction of
CSP plants, solar PV farms and a wind farm by 2027.

IV. CHALLENGES AND OUTLOOK
COVID19 and low oil prices will induce increased
FYHKIXHIƼGMXMRERHWPS[HS[RRI[TVSNIGXW
However, the country’s potential for renewable
energy is considered high when it comes to
resources. Its goal to reach 15% of renewable
energy in its energy mix by 2030 has not been put
MR UYIWXMSR -QTSVXERXP] PMOI JSV SXLIV WIGXSVW XLI
444JVEQI[SVO[MPPLEZIXSFIJYVXLIVHIZIPSTIHXS
support acceleration of projects.

9.
G. MOROCCO

HIGHLIGHTS IN MENA’S LEADING SOLAR PV MARKETS

Total power capacity (2019)

10,990 MW

RE installed capacity

3,264 MW

RE target by 2030
I. CURRENT SITUATION AND STRATEGY
The total renewable energy installed in Morocco accounts
for 35% of its electricity output. By the end of 2019, the
country had 736 MW of solar energy out of 3,264 MW
of its total renewable energy mix. However, Morocco
is one of the most advanced countries in successfully
planning and executing its renewable energy strategies.
The country is focusing on producing 42% of renewable
energy by 2020 and 52% by the end of 2030 in the
capacity mix. Those ambitious plans are supported by
local governmental engagement coupled with favorable
policies to expand the renewable energy sector.
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Producing 52% REN
F]ɸXLIIRHSJ
Source: IRENA

II. UPDATES ON COUNTRY REGULATIONS
Morocco’s Agency for Sustainable Energy (MASEN) is
I\IGYXMRK E REXMSREP VIRI[EFPI TSPMG] PSSOMRK EX XLI [E]
a future grid can operate reliably with 100% renewables.
Abderrahim Jamrani, the Technical Director of Masen stated
ƈEW[IEVIQEOMRKSYVWXYHMIWJSV[IRS[GERWIIXLEX
[IGERVIEPP]EGLMIZI VIRI[EFPIMRSYVɸGSYRXV]Ɖ

9.
III. PROJECTS
Morocco did not commission new solar power plants in
2019, but MASEN announced several projects in 2020 to
achieve the country’s further ambitious targets. These
projects are largely supported by international and
FMPEXIVEPƼRERGMEPMRWXMXYXMSRW
ENERGY STORAGE PROJECT INAUGURATED AT
NOOR SOLAR COMPLEX
1%7)2[EWPSSOMRKJSVEWSPYXMSRXSWXSVIWSPEVERH[MRH
power to ensure 24-hours provision of electricity and heat
for the Noor Complex (that should reach 2 GW). A R&D
project has been entrusted to a private entity. Ultimately
in March 2020, the storage system was installed and
volume production is expected in 2021.
NOOR PV II - 400 MW SOLAR PV PLANT
-RIEVP]1%7)2MWWYIHEGEPPJSV)3-XSTVIUYEPMJ]
developers for the construction of a 400 MW solar power
TPERX 8LI TPERX MW TEVX SJ XLI ƼVWX TLEWI SJ 2SSV 4: --
project. It will consist of several PV arrays to be built
across nine locations, each having a capacity of 40 MW.
 23361-()084: 8,)61%07836%+)
PROJECT
8LI ƼVWX L]FVMH TVSNIGX MR 1SVSGGS [EW E[EVHIH MR 5
[MXLEVIGSVHPS[XEVMJJEXTIEOLSYVWSJTIV
O;L 8LMW  1; WSPEV L]FVMH TVSNIGX EX 1MHIPX [MPP
FIXLIƼVWXWSPEVTVSNIGXMRXLI[SVPHXSMRGPYHIXLIVQEP
(heat) storage of PV as well as CSP. The production of the
PV plant can be saved in the thermal energy storage of
the CSP portion of the project. This scheme provides the
RIGIWWEV]ƽI\MFMPMX]ƈXSJIIHMRXSXLIKVMH[LEXMWQMWWMRK
EXXLIXMQI[LIRMXMWQMWWMRKƉ
NOOR MIDELT 2 IPP ON HOLD

DNV GL IS WITH YOU FOR EVERY
STEP OF YOUR SOLAR PROJECT
DNV GL is your trusted solar advisor throughout your project’s lifecycle. Our experts can help you maximize technical and
financial performance, and mitigate risk. DNV GL provides the most comprehensive advice and services for every stage of
your solar project:

 Feasibility
 Engineering and development
Learn more about our solar services at www.dnvgl.com/solar

SAFER, SMARTER, GREENER

 Construction and commissioning
 Operation

In July 2019, Masen launched a tender for a hybrid plant
with thermal CSP and solar PV components under IPP.
The initial plan was for a total capacity of 800 MW,
matching that of the initial Noor Midelt 1.
-X HMJJIVW JVSQ XLI ƼVWX 2SSV 1MHIPX TVSNIGX [MXL XLI
addition of a battery storage (BESS) option alongside
the molten salt storage for the CSP component (150-190
1; ERH E QMRMQYQ SJ ƼZI LSYVW SJ XLIVQEP WXSVEKI 
It extended the tender deadline to late-2019. However,
due to COVID19, MASEN has decided to review the
procurement timeline and capacity of the project once
the pandemic ends.
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HYDROGEN
Morocco is currently creating a hydrogen roadmap; several
TMPSXTVSNIGXWEVIFIMRKHIƼRIHERHIEVP]HMWGYWWMSRWEVI
XEOMRKTPEGIGSRGIVRMRKWGEPIYTTSWWMFMPMXMIW
The country signed an agreement with Germany to develop:

› ;MXL1%7)2Eƈ4S[IVXS<ƉTVSNIGXFEWIHSRE1;
renewable energy plant to produce green hydrogen.

› A research platform on ‘Power- to-X’ for the transfer

SJ ORS[PIHKI ERH XS FYMPH WOMPPW [MXL XLI -RWXMXYXI JSV
Research in Solar Energy and New Energy (IRESEN).

IV. CHALLENGES AND OUTLOOK
Morocco’s ambitious commitment for sustainable
and clean energy is supported by several concerns:
health and environment with high estimated deaths
due to air pollution, as coal is still a main source
of energy for the country, energy independence
and potential for exportation of renewable energy
XSɸ)YVSTI
The efforts put in place by Morocco to create green
policies increased rapidly since its support and
signature of the Paris Agreement. The country
is committed to implement its renewable energy
strategy. Despite some uncertainties due to
COVID19, its targets for 2020 were expected to be
reached as well as its ultimate goal to produce 52%
of its electricity from renewables. Rapid growth
of additional share of electricity from renewables
induces, similarly to other countries, issues of
integration to the grid and Morocco is increasingly
PSSOMRKMRXSWQEVXHMKMXEPWSPYXMSRW
One can reasonably foresee that Morocco’s recent
engagement in green hydrogen developments may
trigger additional shares of renewables in its energy
mix, while facilitating storage solution to better
manage integration of REN into the grid.

9.
H. OMAN
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Total power capacity (2019)

12,050 MW

RE installed capacity

8 MW

RE target by 2025

12% of total power
generation by 2025

RE target by 2030

covering 30% of its
electricity demand from
REN projects by 2030

I. CURRENT SITUATION AND STRATEGY
Oman has one of the biggest potentials for development
and deployment of solar energy projects. The country’s
KPSFEP LSVM^SRXEP MVVEHMERGI MW  O;LQ 3QER
had only 8 MW of solar power in its energy mix by the
end of 2019, but the country is moving forward with
an ambitious goal of covering 30% of its electricity
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Source: IRENA

demand from renewable energy projects by 2030. Solar
energy is expected to constitute 12% of total power
KIRIVEXMSRɸF]ɸ

II. UPDATES ON COUNTRY POLICY FRAMEWORK AND REGULATIONS
In early-2020, Petroleum Development Oman (PDO) announced its transition into a broad-based energy development
holding company with an enlarged mandate to cover investments in renewable and alternative energy resources, among
other areas. Energy Development Oman (EDO) will be a holding company of PDO and a number of investments.
3QERƅW IPIGXVMGMX] WIGXSV MW FIMRK PMFIVEPM^IH TVSZMHMRK RI[ STTSVXYRMXMIW JSV TVMZEXI WIGXSV MRZSPZIQIRX EX EPP PIZIPW
including renewable energy, generation, transmission and distribution. So far, solar projects are mainly launched in
GPEWWMGJVEQI[SVOWSJ-44W[MXL44%W
III. PROJECTS
2020 OPERATIONAL PROJECT
Amin Photovoltaic Solar Park
4(3ƅW GSRXVEGX XS HIZIPST ƼRERGI FYMPH STIVEXI ERH
maintain the Amin PV plant was awarded in January
 8LI  1; TVSNIGX XLI ƼVWX VIRI[EFPI -44 MR
Oman, has started commercial operations in May 2020.
Amin PV project is currently the world’s largest singleYRMXWSPEVTEVOXLEXEHSTXIHFMJEGMEPQSHYPIW
PROJECTS UNDER CONSTRUCTION
IPPS
i. Ibri II PV
The Ibri II PV IPP project is located in Oman’s Al-Dhahirah
governorate, with a total installation capacity of 500 MW.
8LITVSNIGXLEWWYGGIWWJYPP]EGLMIZIHƼRERGMEPGPSWYVIMR
5-FVM--LEWGSQTPIXIHXLIƼVWX1;TWLMTQIRXSJ
24,700 of its 405-watt bifacial solar panels, the shipment
considered as a milestone given the challenges posed by
the pandemic. Approximately 1.4 million solar panels will
be installed to supply an estimated 33,000 homes with
electricity. The project will offset 340,000 tons of CO2
emissions a year. Once fully operational, the Ibri II Solar

PV IPP will be the largest utility-scale renewable energy
project in Oman.
MM 1EREL7SPEV- --
The Oman Power and Water Procurement Company
34;4  WIPIGXIH IMKLX SJ RMRI TVIUYEPMƼIH FMHHIVW JSV
the RFP of Manah Solar I IPP and Manah Solar II IPP
development projects with a capacity of 500 MW and 600
MW, respectively. The scope of each project covers the
HIZIPSTQIRXƼRERGMRKHIWMKRIRKMRIIVMRKGSRWXVYGXMSR
ownership, operation and maintenance of a solar PV power
plant and associated facilities. The RFP was published in
July 2020 with the deadline for bids on December 2, 2020.
iii. Tanweer Hybrid Project
Rural Areas Electricity Company (Tanweer) is planning
to build solar-diesel-storage projects in 11 isolated rural
areas with a combined capacity of 146 MW. The hybrid
plants (70MW of diesel generation and 48 MW of solar
PV) will be constructed on a build, own, operate and
transfer basis. Selected projects will be granted a 15year PPA. The project will have a total storage capacity
of 28 MW to provide up to 14 MW hours of storage.
7M\XIIRƼVQW[IVITVIUYEPMƼIHERHFMHW[IVIVIGIMZIH
on October 15, 2020. At least two companies submitted
offers with results expected soon.

9.
' The A’Namaa Poultry SAOC unit of Oman Food Investment
Holding launched a 15 MW solar plant tender for its
facilities in Wadi Al Sawmahan at Ibri in the Al Dhahirah
governorate.
SOLAR DESALINATION PROJECT
Public Authority for Water (Diam) is exploring desalination
powered by solar energy for remote communities located
beyond the reach of the country’s water distribution
KVMHW1SVIPEVKIP]XLI7YPXEREXIMWPSSOMRKEXMRGVIEWMRK
IƾGMIRXYWISJWSPEVIRIVK]MRHIWEPMREXMSR
ROOFTOP PV
8LIƼVWXTLEWISJXLI(YFFIH7ELMQ--TVSKVEQEMQWXS
install rooftop solar PV in approximatively 3,000 homes
and residential buildings in Muscat governorate. Over the
long term, the Authority for Electricity Regulation (AER)
3QERXEVKIXMWXSGSZIVFIX[IIRƁ SJVIWMHIRXMEP
homes in the Sultanate.
The AER and the Supreme Committee for Planning (SCP)
MRMXMEXIHXLIIWXEFPMWLQIRXSJ3QERƅWƼVWXƈ+VIIR>SRIƉ
in 2019, creating synergy between the Sahim residential
solar project and energy services companies (ESCOs)
ƈXS MQTVSZI FYMPHMRK IRIVK] IƾGMIRG] ERH MRWXEPPEXMSR
of solar capacity in government buildings located in
1YWGEXƅW QMRMWXVMIW HMWXVMGXƉ EGGSVHMRK XS XLI %YXLSVMX]
2019 Annual Report.
To encourage green buildings, the Authority has also
VIGIRXP]HIGMHIHXSTS[IVQSWUYIW[MXLWSPEVIRIVK]
GREEN HYDROGEN
Oman’s Ministry of Energy and Minerals is spearheading
the exploration of the Sultanate’s opportunities in the
green hydrogen sector. In early-2020, the Sultanate
opened the Oman Hydrogen Center at the German
9RMZIVWMX] SJ 8IGLRSPSK] Ɓ MR GSSVHMREXMSR [MXL
,]HVSKIR6MWIJVSQ+IVQER]ƁEMQMRKXSJEGMPMXEXIXLI
development of the hydrogen economy in Oman, touted
to be valued at $20 billion by 2050. Several projects are
YRHIV JSVQYPEXMSR MR TEVXMGYPEV MR (YUQ  XS 
MW project) and Sohar port (based on potential 3.5 GW
solar energy capacity and in partnership with the port of
6SXXIVHEQJVII^SRIW 
2SXI 8LI TSVX SJ 6SXXIVHEQ MW LSWX SJ XLI PEVKI KVIIR
L]HVSKIRTVSNIGXERHHIZIPSTWERI\XIRWMZIFEGOFSRIJSV
L]HVSKIREGVSWWXLITSVXXSXLIJYXYVIIPIGXVSP]^IVJEGMPMXMIW
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FLOATING SOLAR
Oman is currently exploring the addition of a FPV
WXVYGXYVI EX 7SLEV 4SVX ERH *VII^SRI 8LI TVSNIGX MW
currently in the exploratory phase in collaboration with
local and international universities.

IV. CHALLENGES AND OUTLOOK
With lower solar energy costs and increased
QEVOIX GSQTIXMXMZIRIWW 3QER LEW IRKEKIH
more decisively in the development of renewable
energy solutions. However, issues relating to the
intermittency and low-volume output generated
from renewable energy sources continue to be a
concern. Technical developments and reduced
costs in relation to storage are expected reduce
such challenges in the near future.
In its transition towards cleaner energy, Oman’s
government expects the use of domestic natural
gas to reduce over the next decade due to the
increased cost of gas production. To reach the
renewable targets, more tenders are expected in the
coming years to focus on solar energy in both solar
PV and CSP.
,S[IZIV MR E GSRXI\X SJ ƼRERGMEP ERH FYHKIXEV]
HMƾGYPXMIW ERH VIPEXMZI WPS[HS[R SJ IPIGXVMGMX]
demand growth, the main driver of further solar
developments in Oman may well be on one hand the
YWISJWSPEVMRXLISMPERHKEWMRHYWXV]MRXLI[EOIMXW
ƼVWX1;WSPEVTVSNIGXSJ4(3MR1MVELERH%QMR
and on the other hand for exportation via hydrogen.

9.
I. SAUDI ARABIA
I. CURRENT SITUATION AND STRATEGY
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Total power capacity (2019)

77,335 MW

RE installed capacity

397 MW

RE target by 2024

27.3 GW

RE target by 2030
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58.7 GW
Source: IRENA

The electricity generated from renewables in Saudi Arabia increased by more than four times from 2018 to 2019. By the
end of 2019, the country had a total renewable energy capacity of 397 MW, with more than 95% being solar. The country
MW XLVMZMRK MR MXW WXVEXIK] XS[EVHW WYWXEMREFMPMX] VIHYGIH HITIRHIRG] SR SMP ERH HMZIVWMƼGEXMSR SJ MXW IRIVK] QM\ ERH
IGSRSQ]8LIEQFMXMSRWSJ7EYHM%VEFMEƅW2EXMSREP6IRI[EFPI)RIVK]4VSKVEQ 26)4 EVISRXVEGOXSMRWXEPP+;F]
2024 and 58.7 GW by 2030. This includes 40 GW of solar PV and 2.7 GW of CSP.

BUILDING THE
SMART INFRASTRUCTURE
OF THE FUTURE,
POWERED BY THE SUN
Solar Panels & PV Products Manuacturing • IPP Development Project Finance • EPC •
3 1ƍ4:4VSHYGXWƍ6YVEP)PIGXVMƼGEXMSRƍ):-RJVEWXVYGXYVI
;ITVSHYGILMKLIƾ
GMIRG]ERHLMKLUYEPMX]QSHYPIWXLEXEPWSƼXWTIGMƼGIRZMVSRQIRXEP
GSRHMXMSRWFEWIHSRXMKLXERHLMKLUYEPMX]VE[QEXIVMEPWWIPIGXMSR

II. UPDATES ON COUNTRY POLICY FRAMEWORK AND REGULATIONS
1. In early 2020, the Kingdom put in place a Supreme
Committee for Energy Mix Affairs to reinforce
coordination of projects. The committee will focus on
IREFPMRK PSGEPM^EXMSR TVSKVEQW MR VIRI[EFPI IRIVK]
in the country, and ensure alignment on policy and
HIGMWMSRQEOMRK WMRGI VIRI[EFPI TVSNIGXW MRZSPZI
several governmental entities and sectors.

3. Regulation of local content is evolving. Government
tenders and procurement law, hence local content
VIKYPEXMSR HS RSX ETTP] XS GIVXEMR TVMZEXM^EXMSR444
TVSNIGXW  6IKYPEXMSR XS TVMZEXM^EXMSR XIRHIVW MW RSX
mandatory to these projects. However, local content
VIUYMVIQIRXW JSV WYGL TVSNIGXW EVI YWYEPP] WXEXIH MR
XLIMVWTIGMƼG6*4 IKF]6)4(3 

2. The Electricity & Cogeneration Regulatory Authority
)'6% PEYRGLIHEPSRKE[EMXIHVIKYPEXSV]JVEQI[SVO
for addressing households and small-scale solar
distribution systems connected to the utility grid. A
formal introduction of net billing and a cap for each solar
system’s capacity per facility was included, ranging
JVSQO;XS1;,S[IZIVXLIXSXEPMRWXEPPIHWQEPP
scale solar PV system capacity may not exceed 15% of a
substation’s transformer rated capacity. The regulation
was issued with immediate effect on July 1, 2020.

Local content objectives for REPDO had initially been
set to increase progressively from 30% to 40% and 60%.
In 2020, under Round 3 of its program, the minimum
VIUYMVIQIRXLEWFIIRƼ\IHJSVXLIGSRWXVYGXMSRTLEWI
at 18% of local content and will be calculated with the
QIGLERMWQW HIƼRIH F] XLI RI[ 0SGEP 'SRXIRX ERH
Government Procurement Authority.
Other government-controlled enterprises in Saudi
Arabia are increasingly introducing local content
VIUYMVIQIRXW JSV JSVIMKR ƼVQW  7EYHM %VEQGSƅW
In-Kingdom Total Value Added (IKTVA) program,
for example, strongly encourages the purchase of
goods and services from a local supplier base and
aims to double Saudi Aramco’s percentage of locally
manufactured energy-related goods and services to
70% by 2021. Since IKTVA’s launch, Aramco’s local
content index has increased from 35% at the end of
2015 to 56% by end of 2020, said the statement.

Commercial +
9XMPMX]-RWXEPPEXMSRW
3JJ3R+VMH
Containerized Solutions
):-RJVEWXVYGXYVI
Solar Street Lights

/MRȩ6SEH8S[IV
3JJMGIRH*PSSV
43&S\.IHHEL
/MRȩHSQSJ7EYHM%VEFME
[[[HIWIVXXIGLRSPSȩMIWGSQ
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PIF 2 GW SUDAIR SOLAR PROJECT

III. PROJECTS
REPDO PROJECTS
i. Round 1 - Sakaka
&]XLIIRHSJXLI1;7EOEOETVSNIGX[EWGSRRIGXIHXS/MRKHSQƅWREXMSREPKVMH8LITVSNIGXƅWGSQQIVGMEP
operation date initially planned for the end of 2019, was achieved in Q2 2020.
ii. Round 2
Having a combined total capacity of 1.47 GW for Categories A and B, project bids were submitted in early-2020. It was
ERXMGMTEXIHXLEXXLITVSNIGXWWLEPPFIE[EVHIHMR5*MVQWEVIWLSVXPMWXIHERHRIKSXMEXMSRWFIKER[MXLXLISJJXEOIV
The table below shows the projects along with the lowest LCOEs for both categories.
Project

Capacity (MW)

Lowest LCOE Offers

AlFaisalia Solar PV

600

Pending

Jeddah Solar PV

300

GIRXO;L

Rabigh Solar PV

300

1.702 cent/KWh

Qurayyat Solar PV

200

GIRXO;L

Category B

70% of the target capacity of 58.7 GW of the Kingdom
by 2030 have been assigned to PIF, while REPDO will
YRHIVXEOIGSQTIXMXMZIXIRHIVMRKJSVXLIVIQEMRMRK 
%W XLI ƼVWX WSPEV WGLIQI SZIVWIIR F] 4-* MR /7% XLI
7YHEMV4:TVSNIGX[MPPFIWTPMXMRXSX[S+;TEGOEKIW
MOUs have been signed with potential developers and
)4'W*MREPM^EXMSRSJRIKSXMEXIHTVSNIGXEKVIIQIRXWJSV
FSXLTEGOEKIW[EWLIPHYTF]'3:-(ERHER]EXXIQTX
to renegotiate tariffs could see further delays.
NEOM
6IƽIGXMRK SR XLI JYXYVI XLI  FMPPMSR TVSNIGX WLEPP
grow and diversify Saudi’s economy. Renewable energy
MW E OI] JSGYW EW TEVX SJ 2)31 ERH X[S OI] MRRSZEXMZI
projects have been initiated:

› 8LI[SVPHƅWƼVWXWSPEVHSQIHIWEPMREXMSRTPERXMWWIXXS

be built in the megacity. It is claimed that the technology
KIRIVEXIW^IVSGEVFSRIQMWWMSRWTVSHYGIWPIWWFVMRI
than facilities using conventional reverse osmosis
XIGLRSPSK]ERH[MPPVIHYGIGSWXSJTVSGIWWMRKHVMROMRK
water compared to traditional plants.

› A $5 billion world-scale green hydrogen-based ammonia

Category A
Medina Solar PV

50

GIRXO;L

Rafha Solar PV

20

GIRXO;L

iii. Round 3
In early 2020, REPDO issued the RFQ for the four solar energy projects of Round 3, with a combined capacity of 1.2
GW. It was planned that an 850 MW wind project will also be launched, but this component was postponed to next
VSYRH7MQMPEVXS6SYRHTVSNIGXWXLIJSYVWSPEVTVSNIGXW[IVIHMZMHIHMRXSX[SGEXIKSVMIWWQEPPIVTVSNIGXWGPEWWMƼIH
EWGEXIKSV]%ERHPEVKIVTVSNIGXWGPEWWMƼIHEWGEXIKSV]&*YVXLIVQSVIXLI][MPPGEVV]EQMRMQYQVIUYMVIQIRXSJ 
of local content, up from 17% in Round 2.
Project

9.

Capacity (MW)

Location

Al-Rass Solar PV IPP

700

OQJVSQ%P6EWWGMX]

SAAD Solar PV IPP

300

OQJVSQ6M]EHLGMX]

Wadi ad-Dawasir Solar PV IPP

120

OQJVSQ;EHMEH(E[EWMV

Layla Solar PV IPP

80

OQJVSQ0E]PEGMX]

Category B

Category A

Despite challenges caused by COVID19, Saudi Arabia’s energy ministry issued RFPs for round 3 of both categories A and
&MR5FYX[MXLQSHMƼIHXMQIJVEQIXSWYFQMXTVSTSWEPWFIGEYWISJVIWXVMGXMSRWGEYWIHF]XLIɸTERHIQMG
;MXLTVIUYEPMƼIHFMHHIVWERHGPMIRXZMWMXWXSTVSNIGXWMXIWMRQMHXLIXIRHIVGPSWMRKHEXIJSV6SYRHLEWVIGIRXP]
been postponed to March 2021.

production facility powered by renewable energy will
be built in NEOM. The facility will include innovative
integration of over 4 GW of renewable power from
solar, wind and storage. Hydrogen will be produced
by electrolysis. It is anticipated that the facility will be
operational in 2025 and green ammonia will be exported
XSKPSFEPQEVOIXW
RED SEA MEGAPROJECT

In Q4, the Red Sea Development Company (TRSDC)
awarded its highest-value contract to date to a consortium
that will design, build, operate and transfer the Red Sea
project’s utilities infrastructure. This will include the
provision of renewable power 9,650 MW, potable water,
wastewater treatment, solid waste management and
district cooling for phase 1 of the project.
Similarly, Megaprojects of Qiddiya should soon see
selection of consortium for provision of utilities including
solar PV source of energy.
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BATTERY STORAGE INITIATIVES
% RI[ ƼVQ MR /7% [EW JSVQIH XS HIZIPST E FEXXIV]
production facility. To help the country achieve its
SFNIGXMZIW ERH XEVKIXW JSV  :MWMSR XLI ƼVQ EMQIH
to start the construction of the manufacturing facility
in 2020 with production expected to begin in 2021.
Its annual production capacity will reach 3 GWh and
manufacture energy storage systems for use alongside
utility-scale renewables projects, telecom towers, mining
sites, remote cities and off-grid locations.

IV. CHALLENGES AND OUTLOOK
2S WTIGMƼG VIKYPEXMSR LEW FIIR HIZIPSTIH JSV E
VIRI[EFPI IRIVK] YXMPMX] WM^I TVSNIGX 'YVVIRXP]
electricity law and its implementing regulations,
which apply to conventional power projects, also
apply to renewable energy projects. The main
MWWYI VIQEMRW XLI PEGO SJ GSQTPIXI ERH EHIUYEXI
JVEQI[SVO JSV [LIIPMRK GSRHMXMSRW JSV ' -
projects. Not being able to feed into the grid excess
TVSHYGXMSR QE] MQTEGX XLI GSWX SJ HIGIRXVEPM^IH
solar solutions.
With the current Kingdom’s goal of producing 50%
of its electricity from renewable sources by 2030,
7EYHMMWSRXVEGO8LI]IEVGSRXMRYIWXSWLS[XLEX
XLIGSYRXV]LEWƼVQXEVKIXWERHMWEGGIPIVEXMRKMXW
efforts to integrate greener solutions into its grid.
The solar projects of Rounds 1 and 2 are almost
awarded and in the next coming years, will lead to
almost 3 GW of solar energy added to the grid.
With COVID19, some delays of projects and tenders
occurred, but it is expected that the country will
gradually return to its normal operations and
resume its renewable energy developments. Solar
components of some megaprojects, starting to be
contracted, will contribute to it.
Finally, Saudi Arabia’s decisive ambitions in
hydrogen will trigger the development of additional
solar energy production capacity in the future.
% ƼVWX QENSV WXIT MW RS[ IRKEKIH F] 2)31 EW
described in the dedicated chapter on hydrogen.
This trend will position Saudi Arabia as major player
SRXLIMRXIVREXMSREPKVIIRIRIVK]I\TSVXQEVOIXMR
the future.

9.
J. TUNISIA
I. CURRENT SITUATION AND STRATEGY
Having only 3% of Tunisia’s electricity generated from
renewables, the country is increasing its efforts to
diversify its energy mix. In its 2016 Renewable Energy
Action Plan 2030, Tunisia targets an additional 3.8 GW
capacity of renewables by 2030, representing 30% of
XLI IRIVK] QM\ 8LI IWXMQEXIH MRZIWXQIRXW VIUYMVIH XS
VIEPM^IXLSWIEQFMXMSRWFIX[IIRERHVIEGLIW
around $5.5 billion.
II. UPDATES ON COUNTRY REGULATIONS
The country did not introduce any major changes of
policies or regulations in 2020; however, concurrent
views consider the need to establish an independent
energy regulator.
III. PROJECTS

PV PROJECTS
%JXIV X[S ƼVWX VSYRHW SJ WSPEV XIRHIVW VIWTIGXMZIP] JSV
1;MRERH1;MR8YRMWMEPEYRGLIHX[S
QSVIVSYRHWMR6SYRH[MPPPMOI6SYRHERHFI
WTPMXMRWQEPPWM^IWTVSNIGXWSJ1;XS1;
i. Third Round: 500 MW Solar Tender
The Tunisian Ministry of Mines and Energy launched the
500 MW tender in 2018. After a long process, the project
was awarded in early-2020. It includes a 200 MW solar
plant in the province of Tatouine in the Sahara Desert, two
100 MW solar PV facilities in the provinces of Kaiouran
ERH+EJWGEERHX[S1;WSPEVTEVOWMRXLITVSZMRGIW
SJ 7MHM &SY^MH ERH 8S^IYV  'SRXVEGXW [IVI WMKRIH [MXL
developers in 2020. Although the initial plan for Gafsca
TVSZMRGI[EW1;VIGIRXYTHEXIWGSRƼVQWXLEXXLI
plant will produce up to 120 MW of power.
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6,155 MW

RE installed capacity

373 MW

RE target by 2030

4.2 GW
Source: IRENA

ii. Fourth Round :70 MW Solar Tender
In October 2020, the Ministry of Mines and Energy invited
ƼVQWXSFMHF]XLIIRHSJ*IFVYEV]JSVWSPEV4:
projects for a total capacity of 70 MW. This includes six
projects having 10 MW each and 10 projects totaling 1
MW each. The solar scheme is a part of the fourth round
of the renewable energy program.
PROJECTS BY HYDROCARBONS PLAYERS
Traditional hydrocarbons players are developing solar PV
projects in partnership with Tunisian National Oil company
and the Tunisian Company of Electricity and Gas (STEG)
EWXLISJJXEOIV IKMR1E]XLIGSRWXVYGXMSRSJE
MW a solar PV plant started near Tataouine).

IV. CHALLENGES AND OUTLOOK
According to IRENA, Tunisia REN developments
EVIJEGMRKHMƾGYPXMIWXLEXGSYPHFISZIVGSQI[MXL
improvements aiming to increase attractiveness of
investors and lift the competitiveness of renewables
in the country. Some recommendations include:

› -QTVSZMRK FEROEFMPMX] SJ 44%W JSV VIRI[EFPI
energy projects

› 7YTTSVXMRK ƼRERGMEP GETEFMPMXMIW SJ PSGEP
GSQQIVGMEPFEROW

› Establishing an independent energy regulator
8LI IGSRSQMG SYXPSSO SJ 8YRMWME LEW EPWS FIIR
impacted by COVID19. The EBRD expects Tunisian
economic growth to contract to -2.5% in 2020, after
it already declined to 1% in 2019. As a result, the
unemployment rate in the country reached more
than 15% in early 2020. Tunisia received $1.5 billion
SJ MRXIVREXMSREP ƼRERGMEP EWWMWXERGI JYRHW ERH MX
is expected that 2021 could be a recovery year in
which solar projects could resume.

9.
K. UNITED ARAB EMIRATES
I. CURRENT SITUATION AND STRATEGY
The UAE has adopted exemplary long-term sustainability
goals. The Energy Strategy 2050 aims to produce 50%
of its energy targets from clean sources by investing
AED 600 billion. Its energy mix would be composed of
44% renewable energy, 6% nuclear energy, 38% natural
gas, and 12% from clean fossil energy. The country is
successfully moving steadily towards these objectives.
The emirate of Dubai has already surpassed the
previously set milestone for 2020 and has reached 9% of
energy produced from renewable sources. Dubai aims to
have the lowest carbon footprint in the world by 2050.
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Total power capacity (2019)

30,979 MW

RE installed capacity

1,885 MW

RE target by 2050
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Produce 50% of its energy
Source: IRENA

The total renewable energy capacity of the country, mainly
solar, reached 1,885 MW by the end of 2019. Additional
projects are in the pipeline. However, as a combined result
of the health, oil and economic crisis, a slowdown in the
PEYRGL SJ RI[ TVSNIGXW SGGYVVIH MR  MR XLI 9%) PMOI
in other countries of the region. Moreover, the decrease
MRIPIGXVMGMX]HIQERH[LMPIPEVKIRI[WSPEV4:TEVOWERH
XLIƼVWXTLEWISJRYGPIEVTS[IVGEQISRPMRIGSQTPI\MƼIH
the management of the grid. This situation may impose
some revisiting of the planning and phasing of additional
power capacities, at least for the short term as far as utility
WM^ITVSNIGXWEVIGSRGIVRIH9RGIVXEMRX]GSRXMRYIWEPWSXS
prevail of connection to the grid of corporate REN projects.

II. UPDATES ON COUNTRY POLICY FRAMEWORK AND REGULATIONS

› In July 2020, all public shares in Abu Dhabi’s energy

and water assets were transferred by Abu Dhabi Power
Cooperation (ADPC) to TAQA, creating a vertically
integrated utility (conventional and renewable energy
production, transport and distribution). The Emirate’s
EQFMXMSR MW XS XYVR 8EUE MRXS E QENSV TPE]IV MR XLI
international energy sector.

› In January 2020, the Dubai Electricity and Water

Authority (DEWA) introduced changes to the Shams
Dubai net metering scheme impacting distributed
energy in the emirate. The announcement included
changes in regulations to no longer include ground
mounted solar projects under the scheme and a cap of
2.08 MW was set for rooftop installations, putting a hold
on a number of projects for C&I and other institutions.

III. PROJECTS
UTILITY SIZE PROJECTS
MOHAMMAD BIN RASHID SOLAR PARK
8LIPEVKIWXWMRKPIWMXIWSPEVTEVOMRXLI[SVPH[MPPLEZIE
capacity of 5 GW. Phases 1,2 and 3 are already operational
while the remaining phases are progressing. The solar
TEVOƅWJYPPGETEGMX]WLEPPFIJYPP]STIVEXMSREPF]
Phase 3
The 800 MW project was scheduled in three stages. The
ƼVWXWXEKISJXLITVSNIGX1;LEWFIIRSTIVEXMSREP
since 2018. After some delays, phase 2 and 3, of 300 MW
each, were inaugurated in November 2020.
Phase 4
-R  XLI JSYVXL TLEWI SJ XLI WSPEV TEVO [EW ELIEH
of schedule. Construction is still in progress to produce
the largest single-site concentrated solar power (CSP)
project in the world. In mid-2020, DEWA announced that
it will start the commissioning stage in Q3 2021. The

TVSNIGX FVSOI QER] [SVPH VIGSVHW MRGPYHMRK XLI PS[IWX
0'3)SJTIVO;LJSV'74ERHTIVO;L
for 250 MW PV panels.
Phase 5
The 900 MW solar project was tendered in 2019. It
witnessed the lowest tariff ever at that time, in 2019,
 TIV O;L -R  XLI TVSNIGX [EW E[EVHIH
8LIƼJXLTLEWIMWWYTTSWIHXSFISTIVEXMSREPMR5
Financial close was reached in Q3 2020.
AL DHAFRA SOLAR PLANT
In 2019, Emirates Water and Electricity Company (EWEC)
tendered a 2 GW solar plant. The project was awarded in
QMHXSXLIPS[IWXFMHSJTIVO;L*MRERGMEP
closure of the project was reached in December 2020.
The Al Dhafra plant is expected to produce power in
the H2 2022. Once in operation, the plant is expected
to reduce Abu Dhabi’s CO2 emissions by more than 2.4
million metric tons per year.

9.
UMM AL QUWAIN SOLAR PARK
In January 2020, the Federal Electricity and Water
Authority (FEWA) invited companies to submit
expressions of interest to develop a 500 MW solar
PV power plant in Umm Al Quwain. The project will be
HIZIPSTIHYRHIVE-44WGLIQIERH[MPPFIXLIƼVWXSJMXW
OMRHXSFIMQTPIQIRXIHMRXLI2SVXLIVR)QMVEXIW

YOUR TRUSTED PARTNER IN THE MIDDLE EAST
Consistently among
the most bankable
module suppliers**

No. 1 PV Module
Supplier in MEA*
* based on IHS Suppliers Tracker 2017-2019,
Bifacial Tracker FY 2019

Warehouse
in Dubai

FLOATING PV SOLAR

** Bloomberg New Energy Finance 2020
Module Bankability Survey.

Canadian Solar has
successfully delivered over
50 GW of premium quality
modules to customers in
over 150 countries around
the world. Our MENA
Team supports regional
customers with over 20
years PV experience.
Sheikh Mohammed Bin Rashid Al Maktoum
Solar Park – DEWA Phase III – UAE
Double Glass CS6X-P-FG Poly Full Cells
Double Glass CS3U-P-FG Poly-PERC Half-Cut Cells

-R %FY (LEFM XLI ƼVWX RIEV WLSVI STIR WIE *4: TVSNIGX
achieved commercial operations in February 2020 at Nuria
-WPERH8LIO;TVSNIGX[EWFYMPXXSVIHYGIXLIGSWXERH
environmental impact of the power generation on the
MWPERH;SVOMRTVSKVIWWJSVX[SEHHMXMSREPZIVWMSRWSJXLI
structure for rougher sea conditions shall be deployed.
SOLAR ROOFTOP - SHAMS DUBAI
Shams Dubai continues to grow gradually every year
increasing the amount of installed solar rooftop capacity.
By the end of 2019 a total of 5,620 solar installations were
connected to DEWA’s grid, totaling 164.2 MW. The latest
updates on the net metering scheme produced by DEWA,
however, stopped some projects from being executed as
of early-2020.
INNOVATIVE PROJECT
(YFEM MREYKYVEXIH XLI VIKMSRƅW ƼVWX JVIILSPH KVIIR
building in early-2020. The residential building has 440
4: TERIPW WTVIEH SZIV E WYVJEGI EVIE SJ  WUYEVI
JIIX[MXLEGETEGMX]SJO;L

Fur further information
please contact us via
sales.me@csisolar.com

SOLAR ROOFTOP IN ABU DHABI

Series 7 – The game changing high
SRZHU७DQG७HɚFLHQF\७PRGXOHV
for your utility-scale projects
+LJK७3RZHU७DQG७(ɚFLHQF\
@;ऺ?:ऺஹஹஸ&ऺ,9/ऺவழறஷன

Up to

ఄఄఃɉ:
Up to

The project is scheduled to be operational in Q4 2021,
and once complete, Warner Bros World Abu Dhabi will
FIGSQIXLIPEVKIWXWSPEVTS[IVIHXLIQITEVOMRXLI+''

ఄఄఃɉ:

High Reliability
based on CSIR / CSAR / HTR Technology

RAS AL KHAIMAH DISTRIBUTED SOLAR PROJECT

Lower LCOE & BoS costs
Compatible with mainstream inverters
Compatible with mainstream trackers

Miral, Abu Dhabi’s leading curator of experiences,
PEYRGLIHMR2SZIQFIVXLIVIEPM^EXMSRSJ%FY(LEFMƅW
largest rooftop solar photovoltaic (PV) project to date at
;EVRIV &VSW XLIQI TEVO MR %FY (LEFMƅW =EW -WPERH 8LI
project will include approximatively 16,000 solar modules
EGVSWWWUYEVIQIXIVWSJVSSJSJXLIXLIQITEVOJSV
EXSXEPTIEOGETEGMX]SJ1;-XWLSYPHFIEFPIXSTVSZMHI
RIEVP] SJMXWERRYEPIRIVK]HIQERHSJXLITEVO

CS7L-MS*

CS7N-MS*

Power: @;ऺ?:ऺஹளளȦ&
(ɚFLHQF\ఈ 21.2%
Cells: 210mm
half-cut mono-PERC

Power: @;ऺ?:ऺஹஹஸȦ&
(ɚFLHQF\ఈ 21.4%
Cells: 210mm
half-cut mono-PERC

www.canadiansolar.com

-R  XLI )RIVK] )ƾGMIRG] ERH 6IRI[EFPIW 3ƾGI
6))1 SJ6EW%P/LEMQEL1YRMGMTEPMX]PEYRGLIHMXWƼVWX
15 MW solar distributed solar project. Contracts shall be
signed in 2021 to start operations in 2022, to be executed
in multiple locations in the emirate. The municipality
TVIUYEPMƼIHGSQTERMIWMR(IGIQFIV
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HYDROGEN AMBITIONS
8LIGSYRXV]ƅW1MRMWXV]SJ)RIVK]MWGYVVIRXP][SVOMRKSR
a strategy for hydrogen. As described in the dedicated
chapter on hydrogen, in the present report, pilot projects
are engaged in Dubai by Dewa and in Abu Dhabi by Masdar,
several years focus on R&D have raised awareness and
8%5%MWPSSOMRKEXKVIIRL]HVSKIRSTXMSRW
A recent declaration of HH Mohammed Bin Zayed Al
Nahyan, Crown Prince of Abu Dhabi, indicated increased
interest in development of green hydrogen, followed
by similar declaration of the ADNOC CEO, HE Dr. Sultan
Al Jaber, also serving as the Minister of Industry and
Advanced Technology. Potential for exporting solar energy
may spur with the engagement of such projects. It is also
RSXMGIEFPIXLEXXLI9%)MWPSSOMRKEXKVIIRL]HVSKIREWE
QIERXSHIGEVFSRM^IIRHYWIWYGLEWXVERWTSVX

IV. CHALLENGES AND OUTLOOK
8EGOPMRKXLIMRXIKVEXMSRSJXLIIRIVK]QM\MRXSXLI
grid is a growing challenge that is currently the
focus of the country. While additional important
TS[IVMWGSQMRKSRPMRI[MXLXLIƼVWXRYGPIEVVIEGXSV
SJ&EVEOELXLEXLEWWXEVXIHTVSHYGXMSRERHXLIMRTYX
of additional solar from latest Dubai and Abu Dhabi
projects, the slowdown of demand for electricity
triggered by the health, oil and economic crisis have
put this issue at the forefront.
This situation may induce some pause in the
MQQIHMEXI PEYRGL SJ RI[ PEVKI YXMPMX] WM^I WSPEV
project, unless strong economic recovery or new
delays of electricity from nuclear sources are
imposed to resume faster the launch of additional
capacity. Emerging green hydrogen may also be
the next steppingstone for engaging ambitious
solar projects and will most certainly offer new
perspective for the industry in the decade to come.
The UAE is on the frontline in the energy transition
with the highest portfolio of renewables in the
VIKMSR 8LI GSYRXV] MRXIKVEXIH *4: JSV XLI ƼVWX
time in 2020. It is considering engagement in the
development of green hydrogen. The efforts put
into driving the country towards the 2050 energy
ERHGPMQEXIGLERKIKSEPWERHXEVKIXWEVISRXVEGO
-R XLMW GSRXI\X XLI GSQTIXMXMSR [MPP WXE] ƼIVGI
in a country that has achieved world records in
its integration of renewables and spearheaded
the decrease of solar prices, demonstrating its
competitiveness.
As indicated earlier, balancing the grid will stay an
MQTSVXERX MWWYI FYX ƽI\MFPI TPERRMRK MRGVIEWIH
HMKMXEPM^EXMSR ERH RI[ WXSVEKI WSPYXMSRW QE] LIPT
the country to face this challenge.

10.
CONCLUSION

Countries in the MENA region are executing the planned
strategies to diversify their economies and transition
towards cleaner energy. Renewable projects and
TEVXMGYPEVP] WSPEV TVSNIGXW LEZI KVS[R WMKRMƼGERXP] MR
2020, despite the slowdown of tenders due to COVID
19. With the decrease of solar prices, solar is becoming
increasingly competitive and the launch of new projects
is expected to resume in 2021.
Utility scale storage projects are still in a limited number.
However, battery storage prices, lithium-ion batteries in
particular, are expected to further decrease, facilitating the
management of intermittency and allowing larger inputs
of electricity from solar sources into the grid. Combined
PV and CSP projects, e.g., developed in Morocco, could
also pave the way to overcome intermittency.
The industry can expect distributed energy and the
' - QEVOIX XS JYVXLIV TMGO YT -R  HIWTMXI '3:-(
 GLEPPIRKIW XLMW FVEGOIX SJ XLI 1)2% VIKMSRƅW WSPEV
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QEVOIXLEWGSRXMRYIHXSKVS[6IKYPEXSV]JVEQI[SVOJSV
C&I still needs improvements. Currently, rooftop projects
are contained at limited power capacities and countries
WYGL EW )K]TX ERH /7% LEZI GPEVMƼIH RIX QIXIVMRK
conditions. Wheeling still needs to be more largely
EYXLSVM^IHMRXLI1)2%VIKMSR;MXLXLIHIZIPSTQIRXSJ
MQTVSZIHHMKMXEPM^IHKVMHQEREKIQIRXXSSPWVIKYPEXMSRW
GSYPHFIGSQIQSVIƽI\MFPI

11.

SOLAR OUTLOOK REPORT 2021

CONTACTS

-R XLI JVEQI[SVO SJ XLI GSYRXVMIW 2('ƅW ERH GPIER
energy objectives will continue to be the main driver in
XLI1)2%ɸVIKMSR
Utility scale projects and clean energy objectives will
continue to be the main drivers in the MENA region. In
countries such as KSA sustainable megaprojects will
bring additional impetus.
Meanwhile, 2020 has seen the emergence of renewable
clean hydrogen projects in the region, offering long-term
opportunities to the MENA countries to:

› Integrate larger shares of renewable and solar energy
into the grid,

› Export renewable energy to third countries in Asia,
Europe and Australia,

› Accelerate the reduction of GHG emissions from

WIGXSVW[LMGLEVISJXIRXLIQSWXHMƾGYPXXSHIGEVFSRM^I
(transport, oil and gas, steel, mining..).

Over the long run, with the rise of Hydrogen, solar resources of MENA regions may well end up
rapidly playing the role that oil and gas have played in the international energy market for the last
decades and trigger the development of more large utility scale solar power plants.

160MW Noor 1 CSP complex - Morocco
'SYVXIW]%';%4S[IVTMGXYVIWEVGLMZIW
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GLOSSARY
OF TERMS

EDO

Commissariat
aux Energies
Renouvelables
IXʚPƅ)ƾGEGMXʣ
)RIVKʣXMUYI

Energy
Development
Oman

EEHC

Egyptian
Electricity
Holding
Company

EETC

GDP

Gross
Domestic
Product

EOI

Expression of
Interest

GEF

Global
Environment
Fund

GHI

Global
,SVM^SRXEP
Irradiance

JREEEF

HIJ

Heterojunction

KACARE for Atomic and

ADPC

Abu Dhabi
Department
SJɸ)RIVK]

CPN

Cost Priority
Number

ADWEA

Abu Dhabi
Water
ɸ)PIGXVMGMX]
Authority

CREG

Algerian
Electricity
and Gas
Regulation
Commission

EPC

Engineering,
Procurement
and
Construction

AER

Authority for
Electricity
Regulation

CSP

Concentrated
7SPEVɸ4S[IV

ERA

Electricity
Regulatory
Authority

APICORP

Arab
Petroleum
Investments
Corporation

ESCOs

Energy
Services
Companies

EWEC

Emirates
Water and
Electricity
Company

FCEV

Fuel Cell
Electric
Vehicles

FEWA

Federal
Electricity
and Water
Authority

Battery Energy
Storage
System

BIPV

Building
Integrated
Photovoltaics

BNEF

Bloomberg
New Energy
Finance

BOO

Build Own
ERHɸ3TIVEXI

' -

Commercial
ERHɸ-RHYWXVMEP

Institute for
6IWIEVGLMRɸ7SPEV
Energy and New
Energy

Egyptian
Electricity
Transmission
Company

CEREFE

BESS

IRESEN

GLOSSARY OF TERMS

GCC

ADNOC

DEWA

Fiscal Year

12.

Gulf
Cooperation
Council

Abu Dhabi
National Oil
Company

Dubai
Electricity
and Water
Authority

FY
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DFI

Development
Finance
Institution

DNI

Direct Normal
Irradiance

DSM

Demand Side
Management

EBRD

)YVSTIER&EROJSV
Reconstruction
and Development

FIT

Feed-in-Tariff

ECRA

Electricity
Co-generation
Regulatory
Authority

FPV

Floating
7SPEVɸ4:

HVRT

High Voltage
Ride Through

IDECO

Irbid District
Electricity
Company

IEA

International
Energy
Agency

IKTVA

In-Kingdom
Total Value
Added

IPP

Independent
Power
Producer

IRENA

International
Renewable Energy
Agency

MEMR

Ministry of
)RIVK] ɸ1MRIVEP
Resources
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3 1

Operation and
Maintenance

RFP

6IUYIWXJSV
Proposal

MENA

Middle
East and
2SVXLɸ%JVMGE

OPWP

Oman Power
and Water
Procurement
Company

RFQ

6IUYIWXJSV
5YEPMƼGEXMSR

Multilateral
Investment
Guarantee
Agency

PDO

Petroleum
Development
Oman

RoI

Return on
Investment

JBIC

.ETER&ERO
JSVɸ-RXIVREXMSREP
Cooperation

JICA

Japan
International
Cooperation
Agency

MIGA

JIP

Joint Industry
Project

ML

Machine
Learning

PID

Potential
Induced
Degradation

RP

Recommended
Practice

Jordan Renewable
Energy and Energy
)ƾGMIRG]*YRH

MM

Mitigation
Measures

PIF

Public
Investment
Fund

SCP

Supreme
Committee for
Planning

UAE Ministry
of Energy and
Infrastructure

PPA

Power
Purchase
Agreements

SEA

Sustainable
Energy Authority

Industry
and Mineral
Resources

PPP

Public-Private
Partnership

SME

Small and
1IHMYQWM^IH
Enterprises

PV

Photovoltaics

TLC

Technology
0SGEPM^EXMSR 
'SQQIVGMEPM^EXMSR

6 (

Research and
Development

TRSDC

The Red Sea
Development
Company

REN

Renewable
Energy

UNDP

United
Nations
Development
Program

King Abdullah City
Renewable Energy

KAPP

Kuwait
Authority for
Partnership
Projects

KFSA

Kuwait
Society for
Science
Advancement

LCOE

0IZIPM^IH'SWX
SJɸ)PIGXVMGMX]

LID

Light Induced
Degradation

LVRT

Low Voltage
Ride Through

MASEN

Moroccan
Agency for
Sustainable
Energy

MOEI

MOEIMR

MoU

Memorandum of
Understanding

NEEAP

National
Energy
)ƾGMIRG]
Action Plan

NREA

New and
Renewable
Energy
Authority

NREAP

NREP

National
Renewable
Energy Action
Plan

REEM

Energy
)ƾGMIRG]ERH
Renewables
3ƾGI

National
Renewable
Energy
Program

REPDO

Renewable
Energy Project
Development
3ƾGI

VRE

Variable
Renewable
Energy
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CONTRIBUTORS

Delivering true value 丨 Higher power, lower LCOE
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Al Jalila Cultural Centre for Children PV Project
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This year, for the ﬁrst time, MESIA will be releasing a Half-Year Solar Market Outlook Update Report.
Click here to subscribe and access all MESIA free content, webinar, news and reports!

www.mesia.com

