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Purpose of this presentation 

• Putting RES support schemes and fossil fuel subsidies in a 
MENA regional electricity trade perspective 

• Highlighting the relationship between fuel subsidies and RES 
support schemes

• Underlining how lack of harmonization between different energy 
support schemes could have market distortions and fiscal 
implications 



Context: Economic considerations of electricity trade

• Trade can increase regional total surplus by exploiting synergies between the different demand and
renewable profiles among the countries in the region and by enabling access to lower cost generation
resources and fuels.

• Trade can significantly facilitate the deployment of intermittent renewable resources for two main
reasons:

1) the aggregated regional renewable resource profile is smoother compared to the profile of individual
countries; and

2) flexibility resources existing in different countries can be pooled to complement renewable output and to
provide ancillary services, such as spinning reserves.

• A trading framework governed by a power pool where regional supply and demand is settled producing
hourly locational prices is the most efficient option.

• Yet, the transition to power pool requires intermediate trade arrangements that create a level-playing
field and build up the necessary institutions that can ultimately enable a power pool.
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1Enabling 
regional 
electricity and 
gas trade. 

2Developing 
regional 
governance 
structures and 
institutions

3Innovative financing 
solutions to 
advance regional 
electricity and gas 
investments

W H A T  I S  T H E  P A - R E T P ?

A collaboration platform between the WBG, regional partners, and IFIs 
to support regional champions to implement the building blocks of 
institutionalizing electricity (via the envisaged Pan-Arab Electricity 
Market, PAEM) and gas trade among the Arab countries. It has the 
following areas of focus:

This presentation is based on the analytical framework of the Pan-Arab 
Regional Energy Trade Platform (PA-RETP) Initiative



P A E M  O B J E C T I V E S

Harmonization of laws and regulations is a key objective to advance the 
PAEM’s grids integration and electricity trade
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System optimization at the PAEM level
Reaching optimum power supply in the short and 
long run on an Arab regional rather than a national 
level.

Harmonization of laws and regulations 
Electricity trade and exchange between electricity 
buyers and sellers should be empowered at the 
level of all Member States' markets, not just 
national markets, to ensure fair access to network 
and enhance competition.

Promote investments to advance trade
Supports regionally-significant power generation 
and transmission projects that maximize the 
benefits of the large regional competitive market.
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Once established, the PAEM has the potential in terms size and RESs 
potential to play a key role in trade within and beyond its borders
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-Market size estimated by total generation capacity 
installed or peak demand in 2016

- Map is for illustration of regional power pools and 
does not reflect geographical borders
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PAEM Regional electricity infrastructure exists, grids are well-integrated 
at the sub-regional level
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PAEM’s grids will be fully integrated once the connection of Saudi 
Arabia-Egypt is operational in 2022

8

Gulf Cooperation Council 
(GCC) regional 
interconnection 

Kuwait, Saudi Arabia       
(   ),Bahrain, Qatar, the 

UAE, and Oman

EIJLLPST regional 
interconnection: Egypt, 
Iraq, Jordan, Libya, 
Lebanon, Palestine, 
Syria, and Turkey (    )

Maghreb regional 
interconnection: 
Morocco, Algeria, 
Tunisia

Jordan-Saudi Arabia

Egypt-Saudi Arabia

Iraq-Kuwait

ENTSO-E Tunisia-Italy

Morocco-Spain

Syria-Turkey 

(isolated, not in operation)

Sudan YemenEgypt- Sudan, 2025 Saudi Arabia- Yemen, 2025

Libya-Tunisia



However, utilization of cross-border transmission is very low, only 1% 
share of renewable generation; trade benefits are unexploited 
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Seasonal diversity in demand Generation assets remain utilized at the regional level   

MENA trade is the 2nd lowest among developing regions 



1. What is impact of electricity tariffs on trade?
2. What is the impact of fossil fuel subsidy on trade? 
3. Why RESs are unexploited (or progress is very slow at the 

regional level)?
4. How could trade help in scaling up RESs deployment? 
5. To what level harmonization among different support schemes 

is needed?
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From the above: some key questions? 



How energy subsidies constraint trade?
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• Subsidies on electricity tariffs in importing countries stress the financial condition 
of the importing country's electric utility, increasing off-take and payment risks

• Subsidies on electricity tariffs in the exporting county results in over-
consumption, reducing the amount of electricity that could be traded at 
international prices.

• Subsidies on generation fuels may result in the unintended export of subsidies 
to the importing country.

* Note: Energy subsidies are one of the barriers of trade in the PAEM, other barriers 
are not addressed in this presentation. 



Financial performance of electric utilities in MENA is unsustainable, mostly 
due to underpricing; and no incentive for consumers to import from neighbors 
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Financial Inefficiency (or 
tariff underpricing) is 
the key driver in quasi-
fiscal deficit of the 
power sector as a 
percentage of GDP in 14 
MENA economies, 2013

The quasi-fiscal deficit 
of at least 13 utilities 
exceeds their revenue 
leading to lack of 
sufficient investments 
and higher off-taker 
payment risk 



Financial performance of electric utilities in MENA is unsustainable, mostly 
due to underpricing; and no incentive for consumers to neighbors 
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Financial Inefficiency (or 
tariff underpricing) is 
the key driver in quasi-
fiscal deficit of the 
power sector as a 
percentage of GDP in 14 
MENA economies, 2013

The quasi-fiscal deficit 
of at least 13 utilities 
exceeds their revenue 
leading to lack of 
sufficient investments 

• Electricity tariffs reforms have increased substantially since 2011 
to much better levels;

• Yet cost recovery is not achieved in most countries 

• Increase in oil prices adding more pressure on countries to make 
tariffs reflect the economic cost

• This situation makes utilities (the main off-taker) payment risks  
to conventional and RES higher

• RES support schemes may become unsustainable 



How fuel subsidies could be counterproductive to RES support 
scheme?
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Case 1S: renewable energy deployment if regional electricity trade happens under 
subsidized price of natural gas.
Case 1: regional electricity trade  considering economic price of gas.

• By 2030, the PAEM region has the 
potential to add around 57 GW of 
renewable technology capacity.  

• Renewable energy deployment 
(mainly, Solar PV) will increase 20% 
(additional 12 GW) when trading 
electricity under economic price of 
natural gas compare to trading 
under subsidized natural gas prices.

• For importing countries, accessing 
lower cost electricity could prevent 
them from investing in technology 
that exploits domestic resources 
and improves supply security.



The cost of fuel subsidies is significant and diminishes the benefits of 
trade among the PAEM member countries 
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Impact of gas price on bilateral 
trade in 2020-2030

$44 billion
System Savings

$200 billion
Cost of gas subsidy**

Cost savings shared by all 
countries engaged in 
bilateral trade *

Gas subsidy borne by 
exporting countries

Without 
gas subsidy 

With gas 
subsidy 

*System costs include capex savings in variable and fixed O&M, fuel, and unserved demand costs. Above figures show the preliminary results of 
World Bank electricity trade model between 18 countries. Model results should be updated upon further validating input data. 
+ When trading electricity under economic natural gas prices compare to trading under subsidized gas prices.
** Expenses of using subsidized natural gas prices (for each country), instead of economic gas prices, to generate electricity.

12 GW increase 
Deployment of 
Renewables+

Mainly in solar PV 
technology



A highlight of the key benefits of commercial trade in the PAEM
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Indicator Estimated Benefits in 2020-2030
Improving energy security due engaging in cross-border transmission 13.4% cost savings on unserved 

demand 
System costs savings (with a major role for gas as a main fuel for power 
generation to phase out liquid and expensive fuels)

$44 billion

Enabling efficient annualized investments to unlock trade potential and 
attracting private finance  

$18 billion

Average utilization of existing and planned regional transmission lines by 2030 44% (i.e. 320% higher than 2017)
Unlocking significant value of electricity trade based on efficient and sustainable 
energy resources 

$12 billion (i.e. higher market 
liquidity)

Emissions reduction- lower cost approach to achieve countries’ INDC targets 
collectively

20% in comparison with 2017

Enabling higher share of renewable energy without compromising security of 
supply as PAEM serves as pool of supply and demand to balance the fluctuations 
of renewables generation

10% in comparison with 1% 2017 

Catalyzing private investment in renewable energy technologies $62billion
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The approach for developing the pricing mechanism for electricity trade among Arab countries is based 
on the following: 

1. Transparency: Develop a transparent platform to facilitate power trade opportunities. Hold regional 
forums explaining the benefits of trade and expanding price discovery and transparency.

2. Simplicity: Formula-based pricing, (Cost + Value)/2, or a pricing structure that allows for 
exchanges in kind, and in emergency situations, cost pus fixed profit to avoid price gouging at times 
of need.

3. Fairness: Pricing based on economic cost of fuel, with shared benefits, (e.g., price equivalent to 
the mid-point between the seller’s marginal production cost and the buyer’s avoided marginal cost 
of production).

Introducing a new pricing mechanism to overcome fuel subsidies 
for a level playing field when engaging in cross-border trade

We assessed the performance of an intermediary mechanism (before a regional power pool is 
implemented) for the pricing of electricity transactions between Arab countries. This mechanism is 

based on international fuel prices and split trade benefits equally between exporting and importing 
countries 



How could electricity trade interact with energy support schemes?
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Renewable 
energy scale up

Electricity tradeFuel subsidies
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1. What is the impact on 
generation costs, added 

capacity, and CO2 emissions 
of removing natural gas 

subsidies (without trade)?
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Preliminary results – Total Generation Cost
Comparison Case 0S (Subsidies, no trade) and Case 0 (No subsidies, no trade) 

• 1% total generation cost savings from eliminating natural gas subsidies; i.e., USD$11 billion
discounted savings of generation costs.

• Variable costs increase 49% due to the rise in natural gas prices.
• Across the region, government could spend $195 billion in natural gas subsidies by 2030

Case 0S: Total System Costs of long-term electricity generation under subsidized price of natural gas.
Case 0: Total System Costs of long-term electricity generation considering economic price of gas.
USR = Unserved reserve requirements; USE = Unmet electricity demand.
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Preliminary results – New Capacity
Comparison Case 0S (Subsidies, no trade) and Case 0 (No subsidies, no trade)

• Higher economic gas prices reduces new less efficient gas turbine capacity.

• New capacity needs are met by more efficient gas-fueled combined cycle (46% increase),
and renewable technologies (11% increase in PV).

Case 0S: Total System Costs of long-term electricity generation under subsidized price of natural gas.
Case 0: Total System Costs of long-term electricity generation considering economic price of gas.
ST = Steam Turbine; GT = Gas Turbine; CC = Combined Cycle; CSP = Concentrated Solar Power; PV = Photovoltaics.
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Preliminary results – CO2 Emissions
Comparison Case 0S (Subsidies, no trade) and Case 0 (No subsidies, no trade) 

• Overall, total emissions increase overtime due to the increase in demand and
the rise in natural gas consumption (left).

• Considering higher economic gas prices, lead to lower total and average
CO2 emissions (8% reduction) due to more efficient use of natural gas.

Case 0S: Total System Costs of long-term electricity generation under subsidized price of natural gas.
Case 0: Total System Costs of long-term electricity generation considering economic price of gas.
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2. What is the impact on 
generation cost and national 

accounts of trading electricity 
with gas subsidies?
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Preliminary results – Total Generation Cost
Comparison Case 0S (Subsidies, no trade) and Case 1S (subsidies, trade)

• Even with trade at subsidized gas price, 3% total generation costs savings,
resulting in $25 billion discounted savings:
o 11% fixed cost savings due to decrease in installed capacity.
o 12% savings in unserved energy and reserves costs from a greater access to reserves and

electricity through cross-border transmission.
o 1% variable cost savings due to greater use of more efficient technologies.

• Subsidy expenditures increase in $8.3 billion, 4.2% greater than without trade.

Case 0S: Total System Costs of long-term electricity generation under subsidized price of natural gas.
Case 1S: regional electricity trade happens under subsidized price of natural gas.
USR = Unserved reserve requirements; USE = Unmet electricity demand.
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Preliminary results (with subsidies)
Effect of Trade on National Accounts from Natural Gas Subsidy Expenditures

The cost of subsidies, in US$, is calculated following: cost = (G – T)*S, where T is the amount of gas consumed allowing electricity trade (both,
future and existing interconnections are considered), G is the amount of gas consumed without any electricity trade (neither existing nor future
interconnections are considered), and S is the amount of subsidy per MMBtu. Positive values indicate the benefit received by any country.
Negative values (in red) indicate the extra cost borne by a country that engages in electricity trade with subsidized gas prices.

• Engaging in electricity trade while maintaining gas subsidies for power generation can increase
the burden on the taxpayer in countries where electricity prices are artificially lower, while cross-
subsidizing the electricity consumed by countries where electricity prices are higher.

Subsidy 
exporters

UAE, Qatar, 
KSA, Algeria, 

Egypt

Subsidy 
receivers

Bahrain, Libya, 
Morocco, 

Sudan, Yemen

Cost of Natural Gas Subsidies [US$ million]
Country 2020 2025 2030

ALGERIA     (222.95) (296.37) (365.29)
BAHRAIN     40.55 61.52 63.85 
EGYPT       (193.90) - -
IRAQ        (17.64) 47.03 -
KUWAIT      (261.14) (295.21) (347.94)
OMAN        1.82 (3.85) 3.83 
QATAR       (156.50) (137.99) (131.73)
SAUDI ARABIA 58.12 (207.30) (314.97)
TUNISIA     (44.93) - -
UAE         (7.87) (516.33) (656.89)



Electricity trade transaction example (1): Interconnection Flows and Estimated Value 
of Electricity Trade under Bilateral Contracts in 2020-2030: without gas subsidies
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The value of electricity trade under bilateral contracts, in US$, for the interconnections considered in this case is calculated following: benefit = [(Pi + Pe)*Q]/2, 
where Pi, in $/MWh, is the marginal cost of electricity of the importing country without trading; Pe, in $/MWh, is the marginal cost of the exporting country  without 
electricity trading, and Q, in MWh, is the total electricity exchange during that year.

Bilateral Contracts Between Algeria (ALG) and Morocco (MOR)



Electricity trade transaction example (1): Interconnection Flows and Estimated Value 
of Electricity Trade under Bilateral Contracts in 2020-2030: with gas subsidies
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• Value of electricity trade (right) between Algeria and Morocco under subsidized gas prices decrease 19% in 2020, 21% 
in 2025, and 4% in 2030 compared with electricity trade using economic gas prices.

Bilateral Contracts Between Algeria (ALG) and Morocco (MOR)



Electricity trade transaction example (2): Interconnection Flows and Estimated Value 
of Electricity Trade under Bilateral Contracts in 2020-2030: without gas subsidies
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The value of electricity trade under bilateral contracts, in US$, for the interconnections considered in this case is calculated following: benefit = [(Pi + Pe)*Q]/2, 
where Pi, in $/MWh, is the marginal cost of electricity of the importing country without trading; Pe, in $/MWh, is the marginal cost of the exporting country  without 
electricity trading, and Q, in MWh, is the total electricity exchange during that year. 

Bilateral Contracts Between UAE and Oman (OMA)



Electricity trade transaction example (2): Interconnection Flows and Estimated Value 
of Electricity Trade under Bilateral Contracts in 2020-2030: with gas subsidies
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Bilateral Contracts Between UAE and Oman (OMA)

• Value of electricity trade (right) between UAE and Oman under subsidized gas prices decrease 56% in 2020, 67% in 
2025, and 41% in 2030 compared with electricity trade using economic gas prices.

• Electricity trade will mainly benefit Oman, having access to low cost electricity that is being generating by heavily 
subsidized natural gas in UAE.
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3. What is the impact on 
generation cost of electricity 

trade after removing gas 
subsidies?
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Preliminary results – Total Generation Cost
Comparison Case 0 (economic gas price, no trade) and Case 1 (economic gas price, trade)

• 3% total generation costs savings, resulting in $26 billion discounted savings:
o 7% fixed cost savings due to decrease in installed capacity.
o 13% savings in unserved reserves and unmet demand costs from a greater access to

reserves and electricity through cross-border transmission.

Case 0: Total System Costs of long-term electricity generation under economic price of natural gas.
Case 1: regional electricity trade happens under economic price of natural gas.
USR = Unserved reserve requirements; USE = Unmet electricity demand.



32

Preliminary results – New Capacity
Comparison Case 0 (economic gas price, no trade) and Case 1 (economic gas price, trade)

• Capacity deferral: new capacity deployed decreases (with the exception of ST):
gas turbine by 54%; combined cycle by 2%; PV by 13%; and wind by 36%.

• Liquid fuel savings: 95 million mmBTU of liquid fuels saved (3% of total); at the
expense of 2.9 billion mmBTU of gas increased (2% of total).

Case 0: Added capacity of long-term electricity generation under economic price of natural gas.
Case 1: regional electricity trade happens under economic price of natural gas.
ST = Steam Turbine; GT = Gas Turbine; CC = Combined Cycle; CSP = Concentrated Solar Power; PV = Photovoltaics.
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Preliminary results – CO2 Emissions
Comparison Case 0 (economic gas price, no trade) and Case 1 (economic gas price, trade)

• Under the assumptions used in the analysis, CO2 emissions increase from the “no-
trade” to the “trade” scenario by around 4%.

• One possible explanation is that, even without subsidies, gas is the cheapest fuel
technology and trade increases its contribution in the mix, displacing part of the
RE contribution, and, overall, increasing average emissions.

Case 0: Total System Costs of long-term electricity generation under economic price of natural gas.
Case 1: regional electricity trade happens under economic price of natural gas.
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4. What are the effects of 
engaging in electricity trade 

under a CO2 emissions limit?
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Preliminary results – Total Generation Cost
Comparison Case 4 (Int’l gas price, no trade, CO2) and Case 5 (Int’l gas price, trade, CO2)

• We apply an annual, regional cap on CO2 emissions based on the total CO2 emissions of base year (2018).
It reduces CO2 emission by 10% in 2025 and by 20% in 2030.

• With this CO2 cap, trade reduces total generation cost by 4%, resulting in $66 billion discounted savings
in generation.
o 3% fixed costs savings due to decrease in installed capacity.
o 25% savings in reliability costs* because of greater access to reserves through cross-border transmission.

*Reliability costs include unserved energy and unserved reserves costs.

Case 4: Total System Costs of long-term electricity generation under international (EU Hub) price of natural gas and a CO2 emissions limit.
Case 5: regional electricity trade happens under international (EU Hub) price of natural gas and a CO2 emissions limit.
USR = Unserved reserve requirements; USE = Unmet electricity demand.
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Preliminary results – New Capacity 
Comparison Case 4 (Int’l gas price, no trade, CO2) and Case 5 (Int’l gas price, trade, CO2)

• Under a CO2 cap, the capacity deferral enabled by electricity trade is concentrated
on CO2 emitting technologies: coal is reduced by 47%; combined cycle by 3% and
steam turbine capacity does not contribute to the energy mix.

• In contrast, nuclear added capacity increases by 14% and Solar PV 3%.

Case 4: Total System Costs of long-term electricity generation under international (EU Hub) price of natural gas and a CO2 emissions limit.
Case 5: regional electricity trade happens under international (EU Hub) price of natural gas and a CO2 emissions limit.
ST = Steam Turbine; GT = Gas Turbine; CC = Combined Cycle; CSP = Concentrated Solar Power; PV = Photovoltaics.



Observations on the harmonization of energy support schemes 
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• Trade could play a major role in harmonizing energy support schemes at the regional level
• Grid integration is not the challenge in the PAEM, enabling commercial trade is
• Power generation fuel subsidies 

• Vary significantly among countries
• Counterproductive to promoting RES support schemes (i.e. no level playing field)
• Harmonizing fuel prices is essential for cross-border commercial trade

• RES support schemes
• Auctions seem to be the emerging trend but we still FiT
• Support schemes only cover national market and no regional coordination, which forgoes trade benefits
• Grid access does not exist yet in the PAEM, which undermines RES support schemes harmonization

• Electricity tariffs 
• Need to reach recovery to boost utilities financial sustainability and reduce payment risks as an off-taker
• Tariff subsidies to be targeted and supported by sufficient mechanism to protect the poor
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Interconnection Utilization
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Preliminary results (Subsidized Gas Prices)
Interconnection utilization in 2030 for Case 1S: Subsidized gas prices, electricity trade 

• The following table shows the interconnection utilization for the transmission lines assumed in 2030:

Interconnection Utilization
Low (0) High (1)

From-to ALG BAH EGY IRQ JOR KUW LEB LIB MOR OMA PAL QAT KSA SUD SYR TUN UAE YEM GCCIA
ALG 0.97 0.99
BAH 0
EGY 0 0 0.5 0 0.25
IRQ 0.02 0 0.3
JOR 1 1 0.2 0.9
KUW 1 0.206
LEB 0
LIB 0.43 0.99
MOR 0
OMA 0 0
PAL 0 0
QAT 0.894
KSA 0.99 0.9 0.7 0.99 0.002
SUD 0.39
SYR 0.5 0 0.9
TUN 0 0
UAE 0.98 0.653
YEM 0
GCCIA 0.8 0.33 0 0 1 0.1

ALG = Algeria; BAH = Bahrain; EGY = Egypt; IRQ = Iraq; JOR = Jordan; KUW = Kuwait; LEB = Lebanon; LIB = Libya; MOR = Morocco; OMA = 
Oman; PAL = Palestine; QAT = Qatar; KSA = Saudi Arabia; SUD = Sudan; SYR = Syria; TUN = Tunisia; UAE = United Arab Emirates; YEM = 
Yemen; GCCIA = Gulf Cooperation Council Interconnection Authority.
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Preliminary results (Economic Gas Prices)
Interconnection utilization in 2030 for Case 1: Economic gas prices, electricity trade 

• The following table shows the interconnection utilization for the transmission lines assumed in 2030:

Interconnection Utilization
Low (0) High (1)

From-to ALG BAH EGY IRQ JOR KUW LEB LIB MOR OMA PAL QAT KSA SUD SYR TUN UAE YEM GCCIA
ALG 0.95 0.99
BAH 0
EGY 0 0 0.5 0 0.25
IRQ 0.31 0 0.3
JOR 1 1 0.3 0.9
KUW 0.5 0
LEB 0
LIB 0.43 0.99
MOR 0
OMA 0.3 0
PAL 0 0
QAT 0.973
KSA 0.96 0.8 0.7 0.93 0.562
SUD 0.39
SYR 0.3 0 0.9
TUN 0 0
UAE 0.41 0.363
YEM 0
GCCIA 0.8 1 0 0 0.3 0.2

ALG = Algeria; BAH = Bahrain; EGY = Egypt; IRQ = Iraq; JOR = Jordan; KUW = Kuwait; LEB = Lebanon; LIB = Libya; MOR = Morocco; OMA = 
Oman; PAL = Palestine; QAT = Qatar; KSA = Saudi Arabia; SUD = Sudan; SYR = Syria; TUN = Tunisia; UAE = United Arab Emirates; YEM = 
Yemen; GCCIA = Gulf Cooperation Council Interconnection Authority.
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