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Introduction
The UAE enjoys one of the highest radiation levels in the world with a very low variability. Home
country of the lowest solar PV1 PPA2 and CSP3 PPA prices in the world, it also attains the 7th
largest reserves of both oil and gas (O&G) and a significant portion of its GDP (app 30%) is
derived from it.
While the world is moving towards net-zero CO2 emissions and countries are trying to move
away from oil, which direction the State will take in the coming decades?

The 2050 Energy Strategy of the UAE
In 2017 the UAE published
their first 2050 Energy Strategy.
This strategy is based on a
multi-year work, initiated since
2014, as described in Figure 1.
It is based on an energy
planning model with all
standard parameters. Different
scenarios have been tested,
and 4 main criteria – energy
security (40%), price (30%) and
2 criteria related to CO2
emissions, sustainability and
happiness (30%) - have been
used to selected the preferred
path, as well as sensitivity
analysis notably on GDP &
O&G prices, to assess the
resilience of the different
scenarios.
The final selected scenario indicated in
Figure 2 shows a mix in capacity relying
on 44% of renewable, 6% Nuclear, 12%
from Clean Coal and 38% from Gas.
However, the Strategy is not cast in stone:
the Ministry will be reviewing the strategy
every 5 years and new scenarios will be
presented for validation and publication.
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Figure 1:
UAE National Energy Strategy 2050
Source : MOEI

Figure 2:
UAE National Energy Strategy 2050
Source : MOEI
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Perspectives of Development of the Renewable Energy
Gas & Petrochemicals are still considered as key pillars of the UAE economy
Looking beyond the criteria used in the model, there are two main drivers in the selection of
the final scenario. The first one, is the impact on the economy, so not only in terms of energy
prices but in terms of GDP contribution. The second one, is the environment: the most
profitable scenario should rely on technologies which minimizes emissions.
Based on this approach, the general idea today is to rely on CCGT to produce power, use
CCUS technologies to capture the CO2 emitted, reinject it into the oil fields to enhance the
oil production and use the oil to develop the petrochemical industry.
The UAE is a diversified economy, as indicated in Figure 3, but close to 30% of its GDP is still
based on O&G. In order to prepare for the risk in the decrease of the demand, due to an
increase of the electrification of the economies globally – with a target of close to 50% of the
final energy demand being electricity in 2050 vs 20% today – the country is intending to
develop its petrochemical industry massively.
Exploration is therefore still active in the UAE. As installed power capacity is projected to
grow from 20GW today to 100GW by 2050, with a growth in petrochemical activities, large
investments are made in O&G infrastructure and companies are still drilling new wells. In
February 2020 was announced the discovery of 80 tcf gas reserves in Abu Dhabi, the largest
gas discovery in the past 15 years, which could help to alleviate the country dependency on
LNG gas, to produce electricity.
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Figure 3:
Fig.3 : GDP contribution per sector
Source : UAE government portal
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Gas & Petrochemicals are still considered as key pillars of the UAE economy
CCUS programs are high on the agenda. A first
commercial CCUS program has been launched,
named Al Reyadah (see Picture 1). Al Reyadah is
one of the first pioneering projects in the region to
utilize CO2 for EOR . It sequesters up to 800,000
tones of CO2 annually. The facility captures CO2
from the direct reduced iron processes from the
industrial sector used at Emirates Steel, then
captures the CO2 and compresses it to be moved in
a pipeline from Musaffah to the ADNOC oil fields in
Rumaitha where the CO2 is injected for EOR.

Solar Photovoltaic

Picture 1:
Al Reyadah CCUS plant
Source: Delores Johnson / The National

In parallel of the Oil&Gas strategy, the UAE has launched ambitious programs to increase
renewable energy in the share of the energy mix. Solar is the main contributor, and the
country is promoting this technology in two directions.
The first one, is the implementation of large, well organized international tenders of several
hundreds of MW and soon several GWs. As the country enjoys large desertic areas with
extremely high radiation, as well as a country rating of AA (S&P), there is no surprise that the
prices achieved are the lowest in the world, and will continue to be so in the coming years.
Soon enough, as China is still massively investing in GW factories and in R&D, always
improving efficiency and costs, with innovation such as bi-facial or half cells, we will see soon
kWh prices below 1cUSD/kWh. The list below shows the evolution of the tender scope and
results:
Program

COD Year

Mohammed bin Rashid al
Maktoum Solar Park
2013
Phase 1
Phase 2
2017
Phase 3 – Stage 1
2018
Phase 3 – Stage 2
2019
Phase 3 – Stage 3
2021
(planned)
Phase 4 – Part 1
2021
(planned)
Phase 4 – Part 2
2021
(planned)
Phase 5
2021
(planned
Noor Abu Dhabi
2019
Al Dhafra Solar Photovoltaic 2022
IPP Project

Technology

Capacity

kWh price

N/A

60% Shareholders
(40% - remaining owned by
Public Entities)

PV

13M

No private shareholder

PV (CdTe)
PV
PV
PV

200MW
200MW
200MW
300MW

5.6cUSD/kWh

Acwa Power & TSK

2.99cUSD/kWh

Masdar, EDF R

PV

250MW

2.4cUSD/kWh

CSP

950MW

7.3cUSD/kWh

Acwa Power, The Silk Road
Fund,
China’s
Shanghai
Electric

PV

900MW

PV
PV

1,117MW
2GW

1.6953cUSD/k
Wh
2.4cUSD/kWh
1.35cUSD/kWh

Acwa
Power,
Electric Group
Marubeni/Jinko
EDF/Jinko

Shanghai

Source :MESIA
6 Enhanced
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Solar Photovoltaic
The second one, is the development of the C&I sector. One initiative is worth mentioning, the
DEWA’s Shams Dubai solar program, based on the principle of ‘net metering’. This allows
customers to install solar panels to produce their own power, with any surplus electricity not
used immediately being sold back to the grid at the same price. At the end of the month, only
the net amount is billed to the customer. 165MWp were installed until the end of 2019 and we
can estimate that new addition for 2020 will be in the range of 250MWp.

Energy Efficiency
While efforts are made to green the electricity production, the country also intends to decrease
by 40% its energy consumption by 2050 from the business as usual baseline. The UAE launched
in 2017 the Federal Building Retrofit Program, which aims at financing energy saving investment
for governmental building and getting payments based on the saving generated. A national
ESCO has been created, called Ethiad Esco, which will support the sector, through tenders and
financial guarantees, acting as an ESCO but also supporting the development of privately
owned ESCO in the UAE. Assessment of energy efficiency in public buildings will be conducted
and investment will be either done directly or through tenders. The goal would be to conduct
by 2030 evaluation in more than 30,000 buildings and decrease their energy consumption by
20% - so far, 2,500 buildings have been evaluated, and more than AED 450m have been
invested for a yearly reduction of more than 193GWh/y.

Other Developments
Several other developments are worth to be indicated.
• Nuclear Energy
The first one, is the
successful development
of the nuclear program
managed
by
the
Emirates
Nuclear
Energy
Corporation
(ENEC), as shown in
Figure 4. KEPCO was
awarded the contract to
build
the
Barakah
Nuclear Energy Plant,
the Arab World’s first
nuclear energy plant
located in the Al Dhafra
region of Abu Dhabi.
Figure 4:
The UAE nuclear energy program
Source : UAE State of Energy Report 2019
7

M

Empowering

ﺟﻤﻌﻴﺔ اﻟﺸﺮق اﻻوﺳﻂ ﻟﺼﻨﺎﻋﺎت اﻟﻄﺎﻗﺔ اﻟﺸﻤﺴﻴﺔ

Middle East Solar Industry Association
Solar

across

the

Middle

East

Energy Service Company

The 2050 Strategy Energy of the UAE

Perspectives of Development of the Renewable Energy
Other Developments
The plant consists in 4 Generation III+ APR 1,4000 units are planned to be commissioned in the
coming years, for a total of 5.6GW.
The construction has started in 2012, and the first unit is already operational, while a second
unit has been commissioned. Unit 3 and unit 4 are respectively 92% and 85% completed.

• Waste-to-Energy
Masdar and Bee’ah partnered to
develop, build and operate the first
commercial waste-to-energy plant of
the UAE (see Picture 2), to be
commissioned in 2021 and located in
Sharjah, next to Bee’ah existing
material recovery facility, where the
Picture 2:
Waste-to-Energy Plant
emirate’s waste is collected, sorted
Source: UAE State of Energy Report 2019
and recycled. It will process more
than 300,000 tons of waste per year and will have a net power of up to 30MW. A consortium of
five local and international banks financed the project, which was named Clean Energy Deal of
the Year for the MEA region at the PFI awards 2018.
• Battery Storage
The company’s battery systems (see Picture 3, one of the three 20MW systems) have been
deployed across 10 locations adding up to 108MW / 648MWh in total, with each system able to
store energy for six hours. They also contribute to frequency and voltage control. All systems
can also be controlled as a single plant, hence the naming of a virtual battery storage system.
NGK NaS batteries were used, and the UAE explained their choice as follow:
•

Rugged nature of the
system, in particular
given high ambient air
temperature

•

Expected full cycle of
charging and discharging
each day with 100%
depth of discharge
Picture 3 :
NGK Insulators
Source: Google Maps
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Perspectives of Development of the Renewable Energy
Other Developments
• Hydrogen
The Green Hydrogen Facility (see
Picture 4) has an area of 10,000
square meters, aims to test and
showcase an integrated megawattscale plant to produce green
hydrogen using renewable energy,
store the gas, then deliver it for reelectrification, transportation, or
other industrial uses. A test and trial
phase will be conducted to ensure
maximum standards of safety and
reliability – the project is at the
commissioning stage.

Picture 4:
Waste-to-Energy Plant
Source: MOEI

Reflections on the strategy in the context of a net zero-CO2 emission strategy
and the rapid evolution of renewable energy and the power sector..
The UAE does not intend yet to leave its Oil&Gas reserves buried in the ground, which is no
surprise for a country whose initial wealth derived from it. The proposed strategy is as of today
probably the most efficient, but I believe we should expect numerous changes in the coming
years.
§ The first one, and the most obvious, is that I would be surprised if coal would ever be again
deployed in the country. There is no longer any argument in favor of this technology. The
previous sponsor, Acwa Power, does not intend to develop any more coal power plants, and
all main lenders and sponsors are moving away from this technology. In effect, this
technology would have to be developed under a direct agreement with China. Both for
economic and environmental reason, it is very likely that coal will not increase in the mix in
the next UAE Energy Strategy.
§ The second one is the role of gas in the generation mix. While it will probably continue to
play a crucial role in the coming ten years, I expect the UAE to be deeply attentive to the
evolution of the petrochemical markets and prices and regularly consider an increase of the
share of solar PV in the mix. Gas thermal plants, with or without CCUS, will certainly lose the
competition against solar PV prices. We have probably already passed the point, where it is
cheaper in the UAE to produce electricity from solar than from gas.
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Reflections on the strategy in the context of a net zero-CO2 emission strategy
and the rapid evolution of renewable energy and the power sector cont’d.
All the more than the numbers may not add up when using CCUS technologies: the quantity of
CO2 emissions to be captured far exceed the quantity that can be re-used, and therefore most
of the CO2 will have to be buried somewhere, at a cost. An oil reservoir which has had its oil
removed, and nothing else removed from its pore void space, should not have enough room to
hold the CO2 produced by the combustion of that same oil.
There is still a concern about the energy security, as solar is intermittent. Here again, we should
expect this concerns to be lifted in the coming years, as prices of batteries, and more
experience in demand side management and grid flexibility will allow a better management of
intermittency, especially in a country where the volatility of solar radiation is extremely low,
with a population of ten million, with modern infrastructure and an organized urban planning.
I can also imagine nuclear energy playing a slightly larger role in the future – since the first
program appears to be successful, although costs are not publicly available – depending on the
evolution of the battery storage technologies and their prices.
§ The third point is in the transportation sector. While improvements are under way, the UAE
could be the first MENA country to set a deadline for phasing out 100% of its ICE8 vehicles,
as other countries have already committed (see Figure 5), both for long distance and short
distance. The distance from Dubai to Sharjah is 40km, to Abu Dhabi 165km, to Fujairah
120km and to Al Ain 194km. The way Dubai or Abu Dhabi are organized really fit to EV9 , and
it would be highly possible to see the UAE being one of the first countries in the world to
have only EV being used in city areas. Two types of investments could be made: on the one
hand, a charging network on the roads between the Emirates (and other roads); on the
other hand, simple level 2 stations at work places controlled by the grid system operator,
giving a very cheap recharge during the day while sun radiation are high.
However, while this measure
could
signal
a
strong
environmental commitment from
the UAE, these investments only
make sense in a context where
the economic benefits derived
from them overcome the ones
from selling the fuel locally,
and/or if CO2 emissions were
priced. For now, as no benefit is
perceived, ADNOC is still planning
to raise its domestic production of
gasoline, to 10.2 mtpa by 2022.
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Figure 5:
Countries with Conventional Cars Phase Out or 100% EV Sales Targets
Source : Global EV Outlook 2020 - IEA
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Reflections on the strategy in the context of a net zero-CO2 emission strategy
and the rapid evolution of renewable energy and the power sector cont’d.
§ The fourth point is the reduction of the energy demand. The consumption of citizen and
residentials could probably be the top priority and could certainly decrease the burden put
on the investment in the power sector.
The energy losses in buildings are today tremendous, AC10 is not optimized and over-used,
utilization of appliances could be better planed. The existing programs could be further
accelerated, with an increased participation of the private sector who is ready to support
the UAE in its efforts. The UAE has to move away from its position as one of the highest
energy consumption/capita countries.
As AC represents an important share in the residential consumption, we could also test as
soon as possible thermal storage systems and other technical options, to select the most
efficient technologies to be deployed.
§ Finally, we could imagine a further diversification of the UAE economy. Today Petrochemicals
account globally for 12% of the oil demand, and 8% of the gas demand. All major O&G
players see the petrochemical sector as the future of the oil industry, and the IEA indeed
sees that plastics and other petrochemical products will drive the global oil demand by 2050
(see Figure 6), offsetting slower consumption for other usages such as in transportation. On
the current trajectory, demand for primary chemicals is set to increase by 30% by 2030 and
60% by 2050 (Reference Technology Scenario, RTS - IEA), with Asia-Pacific being the biggest
market. These numbers perfectly justify the UAE strategy in the sector.
But this strategy may prove to be risky
if the goal is to fully compensate for a
lower oil demand, as competition will
be fierce. Although the UAE has
definitely competitive advantages,
such as low oil extraction costs and
ideal location, in particular for the
Asian markets, and a decreasing
operating costs with the very large
investments under way, there are also
still uncertainties regarding the future
of the demand, in particular in the light
of the CO2 emissions constraint and
the technologies that will emerge
during the energy transition.
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Figure 6:
Share of Oil feedstock in total oil demand in CTS
Source : Source : the future of petrochemicals – IEA

The 2050 Strategy Energy of the UAE

Perspectives of Development of the Renewable Energy
Reflections on the strategy in the context of a net zero-CO2 emission strategy
and the rapid evolution of renewable energy and the power sector cont’d.
CO2 emissions from the petrochemical sector, which represent today around 4-5% of the global
emissions, are indeed expected to increase by 30% by 2050. More than 70% of these emissions
are energy-related, the remaining are process emissions. While the coming decade – which is
the timeframe for the current extension of the petrochemical program from ADNOC - may not
see a different trend, it is worth monitoring the different measures that may be implemented
globally, such as carbon taxes, to see the impact on technology choices, prices and demand.
The question of developing a green industry is still a debate is in the UAE, as for now the
country has decided to focus its efforts on lowering the kWh price of renewable energy and
maximizing the margins in the O&G sector. However, the UAE could explore several industrial
developments, in addition to infrastructure and products mentioned in the previous points,
related to mobility and energy savings/construction:
- There is the possibility to produce green hydrogen, focusing on replacing the existing use of
hydrogen as well as producing fertilizers and other products – as probably using hydrogen for
cars or even in the electricity sector may not be as competitive as other options, such as
batteries.
- GCC countries may be willing to explore further development of new module manufacturing
plants or support the increase of capacities of the existing ones. Backed by the scientific
knowledge of the Masdar Institute, there is still room for testing new technologies, and even
c-Si technologies can be developed, in case the UAE commit to a yearly installation program
with local content included for at least 500MW/y, which could easily be reached, in
particular if you over-size the solar capacities in order to manage intermittency and if you
include the development of the C&I segment. There is also certainly a regional market, since
large tenders are programmed by neighboring countries.

Figure 7:
Cumulative CO2 Emissions Reductions in the CTS
Source : The future of petrochemicals – IEA 2018
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Reflections on the strategy in the context of a net zero-CO2 emission strategy
and the rapid evolution of renewable energy and the power sector cont’d.
- Structures can be made locally, with new installation designs, adapted to larger plants. New
cleaning solutions, for desertic environment. And naturally digitalization of the operating
systems.
In this context, I strongly advocate for more transparency regarding the monitoring of CO2
emissions and the publication of much more detailed environmental/emissions statistics, with
more centralized information. It would act as indicators of where the efforts are required, and
the private sector would be able to react accordingly, anticipating, preparing and proposing
new initiatives.
The UAE is amazingly flexible and pragmatic in its approach, and my guess is that the
Energy Strategy will see changes post 2030 at the latest, with a first milestone in 2025
that we should all monitor.
The opinions expressed in this article are those of the authors. They do not purport to
reflect the opinions or views of MESIA or the MOEI of the Emirates.
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