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Switch on the
lights - unlocking
the UAE's solar
potential
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Plenty of sunshine
The UAE shows considerable potential for solar
yet a slower-than-expected industry growth to
date. Much has been achieved over the past years,
but far greater are the expectations of change and
development in the solar industry for the years to
come. Starting with the basics, this survey seeks
answers to the big questions, which government
and the solar industry face in their drive to fully
develop the potential of the UAE’ solar sector.

What Technologies are best suited question?
“Which solar
technologies are best
suited for the UAE?”
“What sectors will
drive further development
of solar projects?”
“What are the issues
affecting the funding
and financing of
solar developments?”
“What can the government
do to drive growth in the
solar industry?”
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“What are the challenges
for solar in the UAE?
“How can UAE nationals
benefit from the current
growth in renewable
energy?”
“What are the challenges
for research and developing human capital?”
“What is the best incentive
system to support the solar
industry?”
“How quickly will the
market develop?”

The following pages present a view on
all these questions as seen by survey
respondents - Six selected experts on
solar technology, regulation, project
development and knowledge creation
from the Emirates Solar Industry
Association (ESIA) provide further
insights and comments to complement
survey findings.

Background to the UAE solar survey
The UAE Solar Survey was initiated in
response to questions raised by the UAE
federal government on perceived barriers
to the uptake of renewable energy. In order
to provide informed answers, ESIA and
PwC reached out to experts, industrial
practitioners and members of the local
solar community to seek their views.
The survey consisted of 20 questions on
the solar industry in the UAE, covering
themes such as technologies, financing
and government policy. The survey was
designed in collaboration with a select
group of industry practitioners from ESIA
and managed by PwC’s Middle East Centre
of Excellence for Renewable Energy,
Clean-tech and Sustainability based in
Abu Dhabi.The survey was sent to over
1,200 ESIA subscribers over a period

of six weeks in Q1 and Q2 of 2012.
More than 170 qualified responses
yielded a total of 6,470 data points. 76
percent of respondents were based in
the UAE and the majority considered
themselves to have either ‘expert
knowledge’ or ‘good knowledge’ of the
solar industry, both globally and in the
UAE. Most had 3-10 years’ experience
in the global solar industry and a
significant number of respondents
were senior executives. There was
good representation from fields such
as government policy and regulation,
project engineering and solar
technology development.

“This survey illustrates clearly what the barriers are for large-scale foreign
investment in the UAE solar market. As such, it will serve as a helpful
reference to local and federal policy-makers. I am confident that by
addressing the collective concerns highlighted in this survey we will be
able to transform the UAE into a major regional hub for solar energy.”

Vahid Votuhi
President, Emirates Solar Industry Association
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Key insights from survey responses
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Solar technologies for the UAE
Compared to decades of fossil-fuel based power
generation, the installation and use of solar energy is
still relatively new to the UAE . Developments happen
within very particular environmental conditions in an
arid, desert climate. The profiles of energy supply and
use are also fairly unique in scale and distribution:
high solar yields from almost constant sunshine and a
promising overlap of peak energy supply (during the
sunniest hours of the day) with peak energy demand
(driven by air-conditioners during the hottest hours).
Overall, energy demand is expected to continue
its significant growth of more than seven percent
annually, along with population growth and economic
expansion. Relatively low electricity prices and
high-carbon intensities in the current energy system
also add to the overall picture. Within this context,
we asked respondents about the most suitable solar
technologies and the most promising applications.

Technology
Based on the survey feedback received, the most
suitable solar technologies include solar water
heating and cooling, PV and CSP. Heating and cooling
received the highest score. With the high temperature
and humidity common to the UAE climate, it is not
surprising that such technologies which can exploit
the abundant supply of sun and heat, making use
of thermodynamics for domestic and industrial
applications, are seen as the highly promising.
For power generation, the survey shows a preference
for photovoltaics (PV) over concentrated solar power
(CSP). As cost is a major deciding factor for solar
projects, this is likely a reflection of significant price
reductions of PV over the past four years, which
make new PV projects in the UAE cheaper than CSP.
It is important to bear in mind, however, that the
project history of CSP is very limited to date, that the
technology can have a wider set of applications and
the real cost of electricity for this technology will only
emerge once enough operational data is collected
from CSP plants in the country and the wider MENA
region. More than 35 percent of respondents think
that thin-film and crystalline PV technologies will be
used in future projects and 62 percent think that solar
water heating and cooling will be a primary area for
growth.

PV Example: Masdar 10MW (Abu Dhabi),
(Photo Courtesy of Masdar)

PV
CSP

Utility Scale Solar Power Plants
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Promising solar applications
Integration into new constructions

Example: Al Bateen School Abu Dhabi,
(Photo Courtesy of Environmena)

Retrofitting existing rooftops

Solar rooftops
Integration in new constructions and installation on existing rooftops are seen
as the strongest areas for further project development in the UAE. 2012 has
seen a small number of rooftop projects completed across the emirates – survey
responses suggest this will be a strong area of growth in coming years. Recent
cost analysis for solar rooftops show such systems to have become significantly
cheaper than only 4 years ago with PV module prices dropping over 75% since
2008.

Heating and cooling of industrial processes
Example: Stables in Dubai
(Photo Courtesy of Environmena)

Domestic water heating

ranked third as a key opportunity for new project developments. With growing
industrial diversification in the UAE, solar applications in manufacturing and
industrial processing are likely to find numerous uses. Solar thermal applications
for example, are being explored as heat sources for oil & gas industry processes
around the MENA region.

Diesel and gas replacement
Once built, PV and CSP power plants generate electricity without any fuel costs
– this advantage over power generation from gas or diesel is highlighted in the
survey responses – for diesel-fired generation in particular the economics for
solar are highly convincing without subsidies as highlighted in our earlier report
“Sunrise in the Desert” (January 2012).

Other applications

Off-grid applications

Multiple other applications of solar power, which were deemed promising for
project development, were highlighted in survey responses. These include
residential solar water heating, off-grid applications in telecoms (pictured), street
lighting and traffic controls, cathodic protection on oil pipelines and hydrogen
generation amongst others.

Erik Voldner
Executive Director – Operations,
Enviromena Power Systems LLC
ESIA Board Member
3G Telecoms tower in the desert, Abu
Dhabi
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“This survey confirms the growing
technical comfort with photovoltaic systems
and highlights the need for a defined
implementation roadmap and regulatory
framework. Addressing these steps will
enable the market to grow and achieve the
stated renewable energy targets, up from
the current regional installed capacity of
approximately 30MW.”

“The three most important factors when designing a solar project are cost, time to completion and what
government support is available.”

Deciding factors
We also asked what criteria are commonly
taken into account in choosing technologies
for a solar project in the UAE. As might be
expected, the three most important factors
are cost, time to completion and what
government support is available. Cost, to
be precise, is not just the capital cost to
install a solar system but the levelised cost
of electricity (LCOE) which takes the entire
capital and operating cost of a project into
account over its lifetime (commonly 20 years
for conventional power projects but could be
longer for renewables projects).
The future of solar in the UAE
We also asked respondents how quickly they
see the UAE solar sector developing. Over
the coming five years, most respondents
foresee moderate, but not major, growth in
the UAE’s solar industry. In their opinion, it
is going to take more than ten years for the
industry to become mature and to become a
major player in the region. A majority think
that such a growth will ultimately stimulate
the local economy by providing many job
opportunities for both expatriates and
Emirati nationals.

“The survey highlights three main
considerations for solar technologies
in the UAE:
The extent to which solar offers
potential long-run cost advantages
compared to other technologies
(including fossil fuels and competing
renewables such as wind)
Whether attributes of solar and
thermal storage capabilities associated
with CSP in particular, offer technical
advantages relative to wind and PV,
and
The associated needs for grid
development and multilateral
cooperation to leverage the economic
and technical advantages that solar
technologies may offer.”

Gus Schellekens
Director - Sustainability and
Climate Change PwC
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Drivers and incentives for solar
industry growth
The time it will take for the solar market to develop and the
commercial attractiveness for different technologies do,
however, depend on the market conditions within which
solar projects are developed. Government has the means
to significantly alter such conditions, enhance commercial
attractiveness and accelerate growth.

We asked the question, “What can be done to best help investors
and project developers flourish in the UAE?” The chart below
outlines respondent’s views on three essential areas : 1)
the provision of a sound regulatory framework, 2) efficient
regulatory bodies and institutions and 3) the provision of longterm certainty/guarantee

Dr. Michael Krämer
Senior Associate, Taylor Wessing,
Legal Counsel to ESIA

“The Solar Survey has pointed out a very important fact: the
establishment of a healthy solar market stands and falls on a sound
regulatory framework and this is not yet in place in the UAE. The aim
of such a legal framework must be to enable and encourage solar
investments. It must do so carefully, however, in order to encourage
sustainable, not uncontrolled, growth in solar capacity.”
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Which sectors will driver solar
development?
Respondents clearly see government as
a key driving force behind further solar
project development. This trend is already
apparent in solar rooftop projects in
public sector buildings in Abu Dhabi and
Dubai, as well as government-backed
utility-scale solar plans.
The industrial and commercial sectors
scored less but still significantly, with 36
and 38 points, while the residential sector
is seen as the least significant driver,
scoring only 14 points. It is important
to bear in mind, however, that this
does not mean these sectors are not an
attractive options to consider. Rather,
the results reflect the perception that in
the current electricity pricing regime,
without specific incentive programmes
for home owners, industrial users and
commercial enterprises, these sectors are
not stimulated as engines for solar growth
in the UAE.

Incentives
We also asked respondents about
their thoughts on the best incentive
systems to fuel further growth.
Respondents showed very strong
support for the introduction of a
feed-in-tariff (more than 89 percent
selected this option).
Another popular option was the
passing of a government-led
mandate enforcing, for example, the
installation of solar technologies for
specific building types. This further
supports the perception that the
government is the key force capable of
accelerating solar in the UAE.

Philipp Sonnauer
Business Development Manager,
Middle East, Siemens Renewable Energy

“The UAE Solar Survey sets the direction towards renewable
energy: the community within the solar industry is eager
for developing a green environment in the UAE with green
technologies. The attitude towards renewable energy is
positively growing and concerns about grid infrastructure
and the right technology evaluation can be easily
resolved. The key is to establish a transparent regulatory
environment, which supports multiple renewable energy
technologies in order to differentiate the supply base. If we
create the regulatory framework, the solar industry will be
ready for implementation.”
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Perceived challenges
for solar in the UAE
While a number of sizeable projects
have been undertaken to date, the solar
industry in the UAE is still in the early
stages of growth and, like any other
emerging industry, is likely to face a
number of challenges in its journey
ahead.
We asked respondents about the
primary challenges facing the UAE solar
industry and received over 90 responses
highlighting the most commonly
perceived challenges.
Low electricity prices
The comparatively low electricity retail
prices (which are commonly subsidised)
are recognised as a major challenge to
solar project finance: common financing
models that allow customers to pay for
solar developments through electricity
bills are not achievable in the current
pricing framework. The return on
investment (ROI) is not advantageous
for the UAE as revenue potential coming
from retail prices alone are inadequate
to paying back solar capital expenditure.
Low/subsidised electricity makes solar
electricity look artificially expensive as
they do not reflect the true economic
cost, or even the opportunity cost of
power generation. Policymakers and
regulators are, however, well aware of the
inadequacy of current retail prices as the
benchmark for solar.
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“More than 50 percent of
respondents see the lack of a
clear regulatory framework
and low electricity rates as
the biggest challenges facing
UAE Solar industry.”

Policy and regulatory framework
56 percent of the respondents perceive
the lack of a clear regulatory and
policy framework as a major challenge.
Similarly, approximately 57 percent cited
low electricity rates in the UAE as a major
issue.
Currently, most solar projects are
subject to case-by-case regulation and
electricity-price negotiations, a process
that is both lengthy and cumbersome;
the view of respondents is that a federal
law for renewable energy, outlining
the framework and committing to
supporting tariff/price mechanisms over
time, would be a key step to create the
certainty needed to foster a stable local
UAE solar market, as well as removing
administrative barriers to getting more
projects online.

A key issue: funding
Project finance

Entrepreneurs vs. large investors

Another common issue cited was the
difficulty in obtaining finance for solar
projects due to a remaining perception
of risk in solar investment among
banks. This is due to the current
lack of a track record of renewable
energy projects in the UAE and the
region. A coordinated solar policy and
regulatory framework, especially in
the form of a government guarantee
in project financing, combined with
multiples years of solar plant operating
data in the region, will ensure the
economics presented to a bank/
financier in a project proposal will
be comparable with conventional
investments.

The results show that there is a perceived
difference in the level of support received
by large investors, as compared to the
smaller start-ups. Approximately 41
percent of the respondents label banks
as ‘not at all supportive’ when it comes to
funding entrepreneurs. On the contrary,
around 43 percent think that banks are
giving reasonable amount of support to
the large investors in the region.

In any industry, finding capital is
typically one of the main challenges
that can slow down the paced of
project development. As a capital
rich nation with one of the largest
sovereign wealth funds in the world,
the UAE has often been a powerful
source of investment for various
other industries. However, when we
asked respondents about the ease of
obtaining funding for solar projects,
the answers presented a different
picture.

Lack of experience in solar projects
A related issue highlighted by
respondents is that obtaining finance
for solar projects is very difficult due to
the common perception of ‘higher risk’
among banks. The lack of history of solar
projects in the UAE is a likely driver of
this perception. Banks are comfortable
with project finance for conventional
power, but not very experienced with
solar projects on the whole, and may
lack the technical experience to trust
cash flow projections. The argument
in favour of solar is that initial capital
expenditure per watt of installed capacity
may be be higher, but the operation
and maintenance costs tend to be
cheaper. However, current practices
and experience in banks may not always
recognise this.
Respondents felt that for solar
investments to produce ‘bankable’
returns, a feed-in-tariff (FIT) would
be key in lowering the risk profile and
making such investment opportunities
more attractive – IE ‘bankable’.

UAE Solar Survay 2012
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Knowledge and human capital development
In order to develop a future for solar in
the UAE, certain institutional elements
will need to be in place. One of the long
term factors is local human capital and
development of a knowledge base. The
UAE is a country with exceptionally high
turnover of predominantly expat residents,
and with its local educational system
being relatively young, there is a current
lack of local engineering talent. We asked
survey takers to provide their opinions on
human capital issues affecting the UAE’s
solar industry. We also sought views on
the future of solar and its impact on the
economy.

A thriving solar industry can offer
significant new and attractive benefits
to UAE nationals in line with federal and
emirate-level endeavours to diversify the
economy, strengthen local knowledge
creation and highly skilled specialist
career opportunities. In response to the
question how UAE nationals can benefit
from the current growth in renewable
energy within the UAE, common
responses included jobs and careers
created by the solar industry, wider
economic benefits and the opportunity to
reduce carbon footprints.

Research institutions and human
capital
There was strong awareness of the Masdar
Institute, which is helping to build a local
knowledge hub in solar. However, close to
80 percent expressed concerns regarding
the absence of a major local market to
absorb the talent and the know-how that is
being generated in such institutions.
In response to the question on
respondent’s current awareness of any
research Institutes in the UAE with a
focus on renewable technologies, the
Masdar Institute (MI), CSEM and EPFL
were mentioned. All of these to provide
academic education and research relevant
to the UAE solar sector. Challenges
highlighted for institutes or universities
to set up or expand in the UAE included
a lack of government research grants,
limited public interest/awareness, lack
of a local solar market to absorb research
and the absence of venture capitalism
commonly co-operating with academia in
R&D.

Dr. Steven Griffiths
Executive Director of Institute
Initiatives and Professor,
Masdar Institute
ESIA Research Director

“The survey shows that industry, government and academia
are all critical to the development of a successful solar industry
in the UAE. Although progress has been made with initial
deployment of solar projects and establishment of research
capability at institutions such as Masdar Institute, the local
solar value chain needs much greater development. Policies
must be developed and implemented to not only support solar
technology deployment, but also to support the establishment of
local industry in value chain segments where the UAE can build
competitive advantage. This in turn will further enable human
capital development as well as R&D activity that has the greatest
economic impact for the UAE and the region.”
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Conclusion
The results reveal a number of interesting
insights into the UAE solar industry. A
majority of market participants view
government as the key driver for the
on-going development of solar power; it
is perceived as instrumental to kick-start
the solar market by providing a clear and
attractive regulatory framework. The
survey revealed that a wide range of solar
technologies is seen as promising for the
United Arab Emirates – these include
solar water heating and cooling, PV and
CSP. Some uncertainty remains over the
relative attractiveness of these and the
true cost of energy.
The absence of a feed-in tariff incentive
scheme, which is viewed as the most
attractive policy option, or indeed a
wider regulatory framework is viewed
as the industry’s greatest challenge. The
difficulty in obtaining financing for solar
projects is raised as a significant barrier
towards the creation of a viable solar
power industry.
Also, low electricity retail prices prevalent
in the UAE are seen as a barrier to
renewable energy, as this can make
solar power appear artificially expensive
compared to subsidised conventional
energy. The usefulness of retail-customer
based financing models which helped
build more mature solar markets in
Europe, the United States and Australia is
hence limited in the UAE at this stage.

The three most common views on what
government can do to support solar
industry growth in the UAE are the
creation of a clear regulatory framework,
the formation of efficient regulatory
bodies and the provision of long-term
certainty through government guarantees
to back solar financing.
Driving knowledge creation and human
capital development are objectives at
the heart of the UAE’s federal Vision for
2021 and numerous UAE programmes
to build a knowledge-based economy. In
this context, the survey results allow us to
look at the solar industry not just as a new
source of clean electricity, but as a new
economic sector, which can evolve to offer
a great number of new jobs, attractive
and diverse career opportunities and
a stimulating area for local knowledge
development through solar research and
development (R&D) over time.
Overall, there is consensus amongst
respondents that there is a bright future
ahead for solar in the UAE. A future
with challenges to address, but the kind
of challenges that can be overcome if
government and industry work together
to realise the true solar potential of the
UAE.

Hannes Reinisch
Senior Manager, Middle East, Renewable Energy and Sustainability
PwC
“We all know there is plenty of sunshine in the UAE and we know
there are plenty of interested parties to develop this resource in
line with the UAE’s green growth agenda. This survey highlights
some of the perceived challenges in making this happen –
financing, experience, regulatory certainty – challenges that the
public and private sector can resolve together. Government is
working hard to address these through policy and regulation that
will be required to leverage the potential the UAE has, to build on
three years of pioneering in solar and to create an attractive local
industry.”
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About ESIA
The Emirates Solar Industry Association (ESIA) is a non-profit, non-governmental organization
that brings together the region’s solar industry. Our goal is to transform the Middle East’s vast
solar potential into a commercially and environmentally viable solution for the region’s growing
electricity demand. ESIA provides its members with services such as educational workshops,
networking functions and special reports on breakthrough solar innovations. We also provide
assistance to international companies seeking to expand their solar operations in the Middle
East. The association is currently working on initiatives that bring together leaders from the
policy sector, academia, and the private sector. The monthly ESIA newsletter goes out to over
1,200 readers in the Middle East renewable energy space – the largest of its kind.
Sarah Fitzgerald
Marketing Coordinator
Emirates Solar Industry Association
Phone: +971 4 311 6630
Mobile: +971 56 659 1153
Email: sarah@emiratessolar.com
Website: www.emiratessolar.com
About PwC
PwC firms help organisations and individuals create the value they’re looking for. We’re a
network of firms in 158 countries with more than 180,000 people who are committed to
delivering quality in assurance, tax and advisory services. Tell us what matters to you and find
out more by visiting us at www.pwc.com (http://www.pwc.com).
Established in the Middle East for 40 years, PwC has firms in Bahrain, Egypt, Iraq, Jordan,
Kuwait, Lebanon, Libya, Oman, the Palestinian territories, Qatar, Saudi Arabia and the United
Arab Emirates, with around 2,500 people. (www.pwc.com/middle-east (http://www.pwc.com/
middle-east). PwC refers to the PwC network and/or one or more of its member firms, each
of which is a separate legal entity. Please see www.pwc.com/structure (http://www.pwc.com/
structure) for further details.
Points of Contact:
Paul Navratil
Partner +971 269 46 800
paul.navratil@ae.pwc.com
Hannes Reinisch
Senior Manager +971 50 9009513
hannes.reinisch@ae.pwc.com
Gus Schellekens
Director, +44 7711 828 845
gus.schellekens@uk.pwc.com
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‘Sunrise in the Desert’
Report (January 2012)

This publication has been prepared for general guidance on matters of interest only, and does not constitute professional
advice. You should not act upon the information contained in this publication without obtaining specific professional advice. No
representation or warranty (express or implied) is given as to the accuracy or completeness of the information contained in this
publication, and, to the extent permitted by law, the authors and distributors do not accept or assume any liability, responsibility or
duty of care for any consequences of you or anyone else acting, or refraining to act, in reliance on the information contained in this
publication or for any decision based on it.
©2012 PricewaterhouseCoopers. All rights reserved “PwC” is the brand under which member firms of PwC
PricewaterhouseCoopers International Limited (PwCIL) operate and provide services. Together, these firms form the PwC network.
Each firm in the network is a separate legal entity and does not act as agent of PwCIL or any other member firm. PwCIL does not
provide any services to clients. PwCIL is not responsible or liable for the acts or omissions of any of its member firms nor can it
control the exercise of their professional judgment or bind them in any way.
CDC/371/(11/2012)
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