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Renewable energy: 
hype and reality

Countries around the Persian Gulf are falling behind with regard to re-
newables, both for technical and for political reasons. And they need to 
diversify – just like the rest of us – if they are going to keep local consump-
tion from using up too much of the oil they would rather sell.

If coverage in the popular press is any guide, it would seem that the global center of 

gravity for renewable energy has shifted to the oil-producing Middle East. Saudi 

Arabia has been praised for its recent announcement of plans for a gargantuan 54 

gigawatt (gw) installation of solar power over the next twenty years. Kuwait alleges 

that it won’t be proportionally far behind. And Abu Dhabi has received numerous 

accolades for its 2006 pledge to develop a zero car-

bon city, along with its promise of an “unlimited 

budget” for renewables, which by 2020 would pro-

duce 7% of its electricity. 

These sorts of announcements from the Gulf have 

won over important players in the environmental 

community. First-mover Abu Dhabi has reaped a substantial image boost. Remark-

ably, the United Nations selected this opec member state – home to one of the world’s 

largest per capita carbon footprints – to host its newly created International Renew-

able Energy Agency, or irena. The irony of the choice was not lost on Germany, which 

argued that its proven credentials in energy conservation and a 40 gw installation of 

functioning renewable generating capacity made it a more credible choice. In the 

three years since losing its irena bid, Germany has redoubled its renewables commit-

ment. It decided to decommission its entire nuclear generation fleet and installed an 

additional 15 gw of solar and 3 gw of wind capacity.
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HOW HAVE THE GULF MONARCHIES FARED? Since landing irena in 

2009, Abu Dhabi has installed 100 megawatts (mw) of solar generation, an impressive 

start but less than 1% of the German installation over the same period. Abu Dhabi’s 

total renewables capacity now stands at roughly 115 mw. During the same period, 

however, the sheikhdom quietly scaled back its ambitions for its “green city” known 

as Masdar, shrinking it in size and retracting the zero-carbon promise. And it turns out 

that journalists had misreported its 7% by 2020 commitment to renewables. Abu Dha-

bi’s goal is not to generate 7% of its electricity with renewables, but to use them for 7% 

of the emirate’s “installed capacity,” equivalent to about 2.5% of Abu Dhabi’s overall 

electricity. Meanwhile, Abu Dhabi’s ruling family’s cousins in neighboring Dubai an-

nounced their intention to build a giant power plant fired by coal, arguably the dirtiest 

of the fossil fuels and the only one not found on the Arabian Peninsula.

For its part, Saudi Arabia in 2012 could point to only a few tiny installations of renew-

able generation, totaling just 6 mw of capacity. Kuwait, Oman, Bahrain and Qatar had 

none. In fact, none of the Gulf monarchies are even listed on bp’s 2012 review of solar, 

wind and geothermal electricity producers. There is very little to show for the hun-

dreds of news articles on the subject of renewable energy in the Gulf. One reason for 

this is that there is also very little grassroots pressure in the Gulf for renewables or 

other aspects of the green agenda. Most of the bottom-up pressure comes in the form 

of lobbying by foreign businesses seeking to market products and services. 

WHY THE DIVERGENCE BETWEEN HYPE AND REALITY? When one 

looks below the surface, it becomes apparent that the typical economic, geographic 

and political prerequisites for renewables are not necessarily present in the Gulf mon-

archies. Proponents of solar generation appeared to have made optimistic assumptions 

about the Arabian Peninsula that can be summed up as “since it is a desert, it must be 

ideal.” Misplaced optimism might have infected initial projects. For instance, Abu 

Dhabi’s choice of the Madinat Zayed site for its Shams 1 concentrating solar power 

(csp) plant appears to have been based on unrealistic expectations of direct normal 

irradiance (dni) as high as 2,250 kilowatt hours per square meter per year.1 As it 

turned out, dni is well below this figure. Tests of the 700 million dollar plant, now 

built, reveal disappointing electricity output at a levelized cost somewhere around 30 

to 40 cents per kWh, about five times as expensive as Abu Dhabi’s existing generation. 

Low performance and high costs have since cast doubt on the viability of the plant’s 

two further phases. 
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The Gulf’s subsidized energy model, characterized by fast-growing and wasteful con-

sumption, is also part of the problem. Policy-makers want to diversify away from the 

cycle of ever-increasing consumption of exportable hydrocarbons to preserve their key 

source of national income. But the Gulf electricity market would seem a more appro-

priate setting for energy efficiency measures than for low-density supply-side efforts 

that significantly increase costs. For instance, it costs Abu Dhabi around 8.7 cents per 

kWh to produce and deliver electricity that it sells to citizens for 1.4 cents. Given that 

electricity produced by Shams 1 is so expensive, does it make sense to encourage in-

efficient use by selling it for a token price? With a few small exceptions, all the Gulf 

states provide similarly underpriced electricity. 

A demand-driven campaign to penalize waste by raising tariffs would be more effec-

tive in stabilizing the energy balance. But such reforms are politically difficult in un-

elected tribal monarchies, where state welfare benefits are exchanged for political 

quiescence. As one utility official in Qatar put it: “An easy way to explain it is this: 

The more electricity we sell the more money we lose. It’s as simple as that.” Electric-

ity prices for citizens are unbeatable in that gas-rich state: they are free. Without a 

price signal, consumers cannot be expected to moderate their consumption. Govern-

ments increase their fiscal burdens with each additional unit sold – or given away.

Further factors weigh against solar energy on the Gulf littoral. The typical summer 

electricity demand curve for a coastal city reveals two daily peaks. The first comes at 

midday, when the sun is overhead. The second peak comes after sundown in the early 

evening, when the effects of humidity are at their most intense. Solar radiance is well 

matched to the first peak, but not the second.2 As Abu Dhabi energy policy-makers 

have learned, this means solar power capacity cannot be built in lieu of conventional 

generation capacity. To meet demand peaks after sundown, most coastal zones must 

still rely on duplicate conventional power plants. Solar power would merely allow 

these utilities to reduce fuel consumption. When the fuel being replaced is valuable 

crude oil, solar power makes economic sense. When it is cheap associated gas, solar 

can’t compete. By this measure, solar installations should be destined for crude-burn-

ing Saudi Arabia and Kuwait, rather than gas-burning Abu Dhabi. 

There are performance issues as well. The two main solar generation technologies lose 

effectiveness in the heat, dust and humidity that prevails in the region. Photovoltaic, 

or pv solar, which converts sunlight to electricity using semiconductors, faces losses 

of at least 10%.3 csp, which uses fields of mirrors to concentrate solar energy and 

generate heat to drive a turbine, faces a loss of up to 20%.4 Solar power usually re-
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quires water to keep solar panels or reflectors clean and, with csp, to cool generating 

turbines. Unless other methods are found, delivering desalinated water to the site 

implies significant additional cost.

BEING GREEN MEANS RAISING PRICES. Despite there being very little 

environmental activism in the grassroots sense, green agendas are of rising impor-

tance in the Gulf monarchies. In this region, the agendas are driven from the top down, 

based on economics rather than environmental concern. As mentioned, one impetus is 

the fear that growth in domestic consumption of hydrocarbons will prematurely con-

strain exports. Over the past decade, regional oil demand has risen by an average of 

6.5% per year, implying a doubling of consumption every 11 years. Saudi Arabia 

consumed more than a quarter of its oil production in 2011.5

There is broad agreement among experts and policy-makers in the Gulf that electrici-

ty subsidies are exacerbating consumption. Some countries appear more willing and 

able to reduce subsidies than others. Results from my own expert elicitation of 92 Gulf 

energy experts and policy-makers shows that Saudi Arabia and the uae are the likeli-

est to reform these subsidies, while Qatar and Kuwait are the least likely to do so.6 

Utilities in the United Arab Emirates, notably Dubai’s, have already raised electricity 

and water prices and slowed demand. Abu Dhabi introduced new electricity and water 

bills detailing the portion of a household’s consumption that was paid by the govern-
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ment. Officials say these bills are a prelude to asking customers to pay a larger share. 

Saudi Arabia’s regulator has raised prices on commercial and industrial customers 

and is preparing an increase for the politically sensitive residential sector. Oman’s 

regulator is also targeting commercial and industrial users. Reducing subsidies alone 

will not solve the consumption dilemma, but there is recognition that price signals are 

required to optimize generation and encourage consumers to replace inefficient appli-

ances and build more efficient homes. Reducing subsidies can also prepare the elec-

tricity market for renewables. 

RENEWABLES CAN WORK. Given the lack of movement on renewables in the 

region to date and given the problems with performance and load timing, is there 

much room for optimism? Yes. Renewables do perform well in parts of this energy-rich 

region. And, when full opportunity costs of domestic consumption are factored in, 

some technologies compete well with existing fossil generation. Trends toward higher 

oil prices and cheaper, more efficient solar and wind technology will only strengthen 

renewables’ appeal.

Onshore wind generation has been considered unattractive along the Gulf shoreline, 

but it appears viable in windy areas along the Saudi Red Sea coast, as well as in some 

inland areas and in eastern Oman. Solar generation can be cost-effective in less humid 

locations, where cool nights release utilities from requirements to meet a second daily 

peak in power demand. 

Kuwait offers a good example. Its prevailing humidity tends to be less than that in the 

lower Gulf. Its daytime peak electricity load occurs near 3pm, which corresponds more 

closely to solar power production. Kuwait also produces 70% of its power by burning 

liquid fuels, including crude oil, diesel and heavy fuel oil.7 The implied opportunity 

cost for crude oil was $22 per mmbtu (millions of British thermal units) in 2011, which 

suggests a $7 premium over pv solar. Kuwait, like Dubai, also generates power using 

imported lng at a cost near parity with pv solar. And finally, unlike Saudi Arabia and 

Abu Dhabi, Kuwait has rejected nuclear power as a future generation option.

Therefore, renewables make sense as a fuel replacement in less humid parts of the 

Gulf where lng, crude oil or diesel fuel form part of the feedstock mix. Kuwait and 

parts of Saudi Arabia and Oman fit this profile. In off-grid rural areas pv can replace 

diesel fuel as well. The cost of pv solar infrastructure has dropped in recent years. 

Mills found that large-scale pv solar installations in the Gulf could produce electrici-

ty for a levelized cost of 15.4 cents per kWh over a twenty-year lifetime. Such prices 
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make solar power competitive with conventional power when fuels such as diesel, 

crude oil or lng are priced above 80 dollars per barrel or $13/mmbtu.8 The fog of 

subsidy shrouds fossil feedstock prices in Saudi Arabia, but not in Kuwait, where 

subsidies are applied at the end user point.

AN ENERGETIC ENDEAVOR. The Gulf is a much tougher environment for re-

newable generation than typically assumed. Beside the technical issues, there is little 

grassroots or civil society environmentalism. Government energy subsidies based on 

social or political objectives also undercut competitiveness. 

In Abu Dhabi, the early adopter, it is hard to find a convincing argument for renew-

ables. Since Abu Dhabi’s generation peak extends into evening darkness, and since it 

doesn’t burn crude oil or (yet) import lng, solar generation is an expensive addition 

that will not allow it to forgo construction of any conventional plant, since that capac-

ity would still be needed to cover peak loads occurring after sundown.

But in Saudi Arabia and Kuwait, a genuine economic argument can be made for utility- 

scale pv solar generation that can replace domestic demand for crude oil in the gen-

eration sector, a crucial component in a plan to maintain vital exports. And, at current 

lng and diesel prices, solar generation also makes sense as a way to curtail expensive 

imports. However, if one is less concerned about environmental impact – as seems to 

be the case in Dubai, for example – coal is cheaper still.

1 For instance, the German dlr’s solar map shows dni at 2,100-2,250 kWh/m2/yr, but the actual figure at 
the site was 1,938 kWh m2/yr. See Yousef al Ali, “Masdar Power”, Masdar Website, April 12, 2012.
2 csp can incorporate thermal storage that could be effective in covering an evening peak, but Shams 1 is 
not equipped with storage.
3 Chris Stanton, “Masdar’s solar panel plant seeks policy jolt”, The National, January 21, 2010. Note that 
crystalline pv experienced a degrading of 22% of its effectiveness in Abu Dhabi’s summer conditions.
4 Chris Stanton, “Dust a factor in best solar power option for emirate”, The National, October 22, 2009.
5 iea figures.
6 Jim Krane and David Reiner, “The structural contradictions of rentier states: the case of the Gulf mon-
archies”, working paper, Cambridge University, 2013.
7 Energy Statistics for Kuwait, iea, 2011.
8 Robin Mills, “Sunrise in the desert: solar becomes commercially viable in mena”, Emirates Solar In-
dustry Association and PwC, Dubai 2012.
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