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Key Points

gypt began to liberalize its electricity market in 1996. In the two decades since, the authorities have
introduced a number of laws and policies to transform the country’s electricity industry and make
its power sector more efficient, competitive and environmentally sustainable. The key features of

Egypt’s electricity market and the challenges and opportunities associated with increased participation in
cross-border electricity trading are summarized below.

To reduce its rising fiscal deficit, Egypt’s government increasingly favors more market-based electricity
tariffs and fuel prices that reflect actual costs. However, despite successive fuel price and tariff
increases, government spending on energy subsidies has not fallen appreciably. The electricity sector
continues to receive government assistance in the form of subsidized fuel prices (oil and gas), financial
restricting and guarantees for international loans to limit the increase in end-use electricity tariffs.
Considering the political implications of price reforms, eliminating subsidies will remain challenging.

On the supply side, Egypt has achieved remarkable success due to effective policy planning and
execution by the government with the active participation of the private sector. Although independent
power producers have been allowed to enter the market, the electricity sector remains dominated by
state-owned entities in electricity production, transmission and distribution, under the umbrella of a
government-owned common holding company.

The 2015 Electricity Law proposes structural and other reform measures to gradually transform the
performance and governance of the electricity sector. It calls for establishing a fully competitive
electricity market that mandates unbundled ownership of generation, transmission and distribution
activities, allows third parties grid access without bias, and assures the independence, competency and
accountability of the electricity regulatory agency.

The Integrated Sustainable Energy Strategy to 2035 (ISES 2035), approved in 2016, provided a new
direction for the growth and development of the electricity industry and wider energy sector. It focuses
on enhancing energy security through diversification of supply sources, improving energy and resource
efficiency, advancing institutional and corporate governance, and making the energy market more
competitive and sustainable.

Egypt aims to establish itself as an energy hub connecting Europe, Asia and Africa by expanding its
grid interconnections across the Arab region and beyond.
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Key Points

Figure 1. Egypt’s electricity demand, cross-border interconnectors, and renewable energy targets.
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Introduction

APSARC has initiated a research project

to develop insights that can facilitate the

establishment of a well-functioning integrated
electricity market comprising the member states
of the Gulf Cooperation Council (GCC).! It aims to
assess the key issues affecting electricity market
integration within the GCC and wider Middle East
and North Africa (MENA) region to produce insights
and policy recommendations that facilitate market
integration. The research will examine the features
of select countries’ electricity markets — including
policy, legislation, regulation, market design,
system operation and governance — with a view
to identifying best practices and ways to foster
efficient regional electricity trade. It will also examine
the experiences of several regionally integrated
electricity markets around the world to see how

they can inform policy measures in this region.
Ultimately, the project aims to fill knowledge gaps for
policymakers and facilitate ongoing efforts toward
regional electricity market integration.

The first phase of the research studies the
respective challenges and opportunities electricity
markets face, focusing on core themes that include
reform initiatives, restructuring activities, key
market players and associated issues for countries
in the region. These country-level assessments
will form the backbone for a subsequent, more
comprehensive study of regional electricity market
design that seeks to develop an approach for

the transition toward effective regional market
integration. This discussion paper focuses on
Egypt’s electricity sector.

1. A regional organization comprising Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the UAE.
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Electricity Supply-Demand: Current
Scenario and Future Outlook

ome to 100 million, the Arab Republic of
H Egypt is the most populous country in

the MENA region and the Arab world. Its
electricity demand has risen at an average rate
of around 6% per year over the last decade, with
peak demand climbing from 17.3 gigawatts (GW)
in 2005/2006 to 31.4 GW in 2018/2019 (Figure 2).
This increase has been driven primarily by industrial
development (fueling average GDP growth of
5.3% from 2002 to 2014), population growth (from
65.9 million in 2002 to 99.2 million in 2019) and
intensified urbanization (RES4MED 2015, CAPMAS
2020). Although peak demand fell slightly during the
political turmoil of 2013/2014, the overall trend has
continued upward.

Earlier projections derived from the TIMES-Egypt
Model (developed as part of EU technical assistance
to support the reform of the energy sector in Egypt)
estimate that peak demand will rise from 35 GW

in 2018 to 43 GW in 2020, 62 GW in 2030, and

76 GW in 2035. These projections correspond to
the medium growth scenario considered in the
TIMES-Egypt model, which assumed an average
of 5.2% GDP expansion during this period (Figure
3) (EgyptERA 2010). However, actual peak demand
in 2018/2019 turned out to be significantly lower

at 31.4 GW, making it unlikely for peak demand

to reach the above levels in the near future. The
slower-than-expected growth in electricity demand

can primarily be attributed to the five-year plan

for electricity tariff (price) reform implemented by
Egypt’s Electric Utility and Consumer Protection
Regulatory Agency (EgyptERA). Consumers
reduced electricity demand as a result of higher
electricity tariffs. It was initially expected that
demand would resume once this price reform
program ended in 2018/19. However, in order to
absorb the additional impact of currency devaluation
in 2016/2017, the tariff reform program was extended
until 2022. Therefore, with the emerging indications
of further increases in electricity prices, demand
may continue to be dampened.

The Integrated Sustainable Energy Strategy to
2035 (ISES 2035), released by Egypt’s Ministry of
Electricity and Renewable Energy (MoERE) in 2015
and approved by the Supreme Council of Energy
the following year, includes electricity production
forecasts for 2020, 2030 and 2035. MoERE
projected that electricity output would increase at an
average rate of 4.48% from 2016/2017 to 2034/2035,
lower than the 5.51% recorded from 2001/2002 to
2018/2019. Yet according to a more recent analysis,
electricity consumption will rise at an average
annual rate of 4.1%, and peak demand by 3.4%, for
the period 2020 to 2040 (EU Project on Renewable
Energy and Energy Efficiency 2020).
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Electricity Supply-Demand: Current Scenario and Future Outlook

Figure 2. Development of installed capacity and peak load.
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Figure 3. Projected peak demand under EgyptERA economic growth scenarios.
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Electricity Supply-Demand: Current Scenario and Future Outlook

Egypt has long suffered from inadequate power
supply and frequent power cuts. In the early 2010s,
political turmoil quickened an already impending
natural gas shortage and fiscal crisis (Fahim and
Thomas 2014). By 2014, the government had
accumulated 6.2 billion United States (U.S.) dollars
(US$) in debt to gas production partners, which
halted maintenance of existing operations and
ceased development of newly discovered fields. At
the same time, the Egyptian government stopped
offering concessions for the exploration of new oil
and gas resources, and 3.2 GW of ongoing projects
were also delayed.

Ineffective utilization of existing power generation
capacity exacerbated the challenges above.
Primary causes for this include aging electricity
production infrastructure, variation in fuel quality, the
adverse impact of high summertime temperatures
on the performance of gas-based units, and the
dependence of hydropower plants on unstable
volumes of irrigation discharge (EEHC 2017). These
challenges worsened the electricity supply crisis in
2012-2015 and intensified public frustration.

Following the 2014 elections, the new government
responded by launching a drive to modernize
Egypt’s power sector and improve its electricity
infrastructure, primarily through two initiatives.

To address the fuel supply shortage, the
government prioritized increasing natural

gas imports. It built a new import facility at El
Shokhna on the Gulf of Suez and rented two
floating regasification units, facilitating a rise in
imports to an average of around US$ 2.5 billion
per year from 2015 to 2018. The government
also reached an agreement with the foreign
gas production partners to reschedule the
accumulated debt.

To expand generation capacity, the authorities
launched a ‘fast track’ scheme for immediate
projects in 2015 and a longer-term development
plan. The former expedited 3.2 GW of delayed
projects and 3.6 GW of new ones (primarily
simple gas turbine plants that were later
converted into combined-cycle plants to improve
efficiency). The long-term plan was expanded to
include a 14.4 GW, 6 billion euro mega project
that was planned to be commissioned in 2018,
comprising three 4.8 GW combined-cycle plants
located at Bani-Sueif, Al-Burulus, and Cairo (near
the New Administrative Capital) (Tawfeek 2018).

Alongside its push to enhance Egypt’s fuel supply
and gas-based power generation, the government
sought to accelerate the country’s transition to
renewable energy (RE). To encourage independent
private sector RE projects, in December 2014

the government passed law no. 203/2014, which
launched a feed-in-tariff program for both solar
photovoltaic (PV) and wind energy. This led to
private sector development of 1,465 MW of solar
PV (Benban Solar Complex) and 250 MW of wind
projects in the Gulf of Suez from 2015 to 2017. A
bidding program for RE continued, which resulted
in offers to build 1,500 MW of new wind projects by
the end of 2019. These added to publicly built wind
plants with capacities of between 1,160 MW and 140
MW, and a solar thermal hybrid plant, including 20
MW of concentrated solar power (CSP) capacity.

The authorities also took steps to incentivize
households and businesses to install solar PV
systems. Most notably, EgyptERA adopted a ‘net
metering’ program, which allows customers to set
up solar plants within their premises to meet all or
part of their electricity requirements, feeding any
surplus into the grid with the option to claim it back
when needed. Along with rapidly declining prices
for solar PV technology, this has led to a rise in
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Egypt’s installed distributed solar PV capacity to 120
MW as of the end of 2019. This continues to grow
aggressively as the total cost per unit of electricity
produced by distributed solar PV has fallen below
parity with power from the grid. The reason behind
the limited total installed capacity is that the net
metering scheme has yet to be effectively applied
and feed-in-tariff prices were insufficiently attractive
to potential investors.

The above efforts to increase traditional and
renewable energy capacity raised Egypt’s total
electricity supply (installed generation capacity) to
58.4 GW by 2018/2019, far above the peak demand
of 31.4 GW in 2018/2019. This translates to a
reserve margin of around 80%, much higher than
the 10-20% called for by standard industry practice,
but the government argues that demand will likely
increase rapidly in the future as economic growth
accelerates (Butter 2019). Furthermore, plants
accounting for 13.2 GW of capacity will soon reach
the end of their operating lifetimes or be retired due
to lack of size or efficiency (Khaled and Abdel 2018).

As of 2018/2019, natural gas accounted for
approximately 87% of fuel used for electricity
production on an equivalent heat content basis,
and heavy fuel oil accounted for virtually all the rest
(Figure 4). Despite the high potential of renewable

energy sources, in particular wind and solar, their
contribution to the supply mix remained very low
(2% by capacity and 1.5% by electricity generation).
Hydroelectric generation, which has remained
relatively stagnant since 2005/2006, represented
5.1% by capacity and 6.8% by electricity generation.
Currently, Egypt has neither coal nor nuclear power
in its electricity generation mix but both are being
explored as part of future energy mix. The use

of ultra-supercritical coal-based technology was
suggested to mitigate the associated environmental
impacts and align with Egypt’s 2030 Agenda, which
aims to reduce carbon dioxide emissions and the
country’s overall carbon footprint. However, it is
likely that the decision to build a coal-fired power
plant might either be postponed or reconsidered
following the declining costs of renewables and
recent natural gas discoveries. For now, gas-based
(especially combined cycle gas turbine [CCGT])
power generation technologies will likely remain

the main source of electricity production and by far
the most relevant ‘price setting’ technology in the
coming decades (RES4MED 2015).

Over 99% of Egypt’s population has access

to electricity as of 2019. On the demand side,
residential consumption accounted for 42.4% of
electricity sales in 2018/2019, down from 47% in
2015 (Figure 5).
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Electricity Supply-Demand: Current Scenario and Future Outlook

Figure 4. Fuel consumption for power generation, Mtoe.
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Figure 5. Electricity sales by consumer categories (GWh), 2018/2019.
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The New Energy Sector Strategy and
Challenges of Transition

y the early 2010s, Egypt faced a power

supply shortfall brought on by rapidly

growing electricity demand and declining
natural gas production, challenges deepened
by the government’s failure to develop sufficient
supply and distribution infrastructure and address
operational inefficiencies. From 2005 to 2013, the
country produced substantially more natural gas
than it consumed, with output peaking at 60.4 billion

cubic meters (bcm) in 2009, versus consumption

of 40.9 bcm (Figure 6). Yet by 2015 Egypt was
forced to begin importing natural gas to match rising
consumption. The dependence on natural gas for
electricity production was never a problem when
Egypt was producing a surplus. However, when
Egypt’s natural gas production declined, it deepened
the crisis in its electricity sector.

Figure 6. Domestic natural gas production and consumption.
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To meet this burgeoning energy demand and
support economic development, the government
developed ISES 2035, a blueprint for the future

of Egypt’s energy sector, as part of an EU-funded
technical assistance cooperation project. ISES
2035 aligns with Egypt Vision 2030 (MICT 2015),
the national development plan launched by the
president in May 2016. ISES 2035, which received
Supreme Council of Energy approval in October
2016, aims to ensure continuous, diversified energy

security and create the necessary conditions to
increase the development of renewables through
the engagement of all sectors. The strategy also
confirms Egypt’s ambition to become an energy
hub for Europe, Asia and Africa by expanding

grid interconnections across the Arab region and
beyond. ISES 2035 includes the following strategic
directions (EU 2015) for growth and development of
the country’s energy sector.
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The New Energy Sector Strategy and Challenges of Transition

Enhancing energy supply security — As fuel
shortages worsened in 2014, Egypt’s electricity
sector struggled to keep pace with rising energy
demand. ISES 2035 stresses the importance

of maximizing the utilization of available energy
resources and diversifying the energy supply

away from oil and natural gas. These steps

will not only increase energy security but also
improve the sustainability of the energy value

chain. Furthermore, ISES 2035 calls for enhancing
international interconnections to allow access to less
expensive resources and achieve a higher return on
investments.

Accordingly, ISES 2035 prioritizes renewables

and targets raising the share of RE in the national
electricity mix to 20% by 2022 and 42% by 2035.
While resetting the ISES 2035 targets in 2015, it
adopted the previous goal, set by Egypt’s Supreme
Council of Energy in February 2008, to increase
the share of renewables to 20%, comprising wind
(12%), hydro power (6%) and solar PV (2%) by 2020.
However, it postponed it by two years. By 2015,
renewables accounted for only 2.3% of Egypt’s
energy mix, making the proposed timeframe less
realistic.

As energy security worsened in the early 2010s,
the authorities also considered coal-based power
generation as a means to end the immediate crisis
and diversify the supply mix. As of 2016, EV2030
projected that coal-based power generation would
climb as high as 29% of the electricity mix by
2030 (MICT 2015). The Egypt Electricity Holding
Company (EEHC) signed a memorandum of
understanding in 2015 to develop a 4 GW clean
coal power plant. The government also amended
the environmental protection law to encompass
regulations pertaining to the handling and use

of coal and other fossil fuels. However, due to
improved economic conditions, surplus electricity

production, and the likelihood of additional costs
associated with building a special port, planned
coal-based power projects were later suspended or
cancelled (DNE 2019).

Ensuring the financial sustainability of
electricity companies — By the 2010s, years

of underpriced electricity left the sector in a state
of insolvency. This discouraged much-needed
investment and forced the government to increase
its spending on energy subsidies, weakening its
fiscal position. In response, ISES 2035 prioritizes
ensuring the financial sustainability of electricity
companies through reforming electricity tariffs to
reflect the true economic cost of electricity. The plan
also incorporates financial restructuring and other
efforts to reduce the firms’ cost of credit.

Improving institutional and corporate
governance — ISES 2035 emphasizes the
importance of independent energy sector regulatory
bodies and the need to enable them to effectively
achieve policy objectives. It also calls for the

further development of energy policy planning
processes and creating authorities for monitoring
and evaluating energy strategy, including energy
efficiency objectives.

Improving energy and resource efficiency —
Energy and resource efficiency represent highly
cost-effective paths to improving energy security,
reducing supply shortages, and mitigating
environmental impacts. The National Energy
Efficiency Actional Plan (NEEAP), a precursor to
ISES 2035 launched in November 2012, aimed to
achieve cumulative energy savings of 5% by 2015
through strategic planning, efficiency standards
and labels, and public awareness campaigns.
The authorities retired the plan in 2015 ahead of
the launch of ISES 2035.
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ISES 2035 targets reducing 18% of overall energy
demand by 2035 through enhanced energy
efficiency, focusing on three main sectors: buildings,
industry and transportation. The combined savings
are expected to be equivalent to 20 million tonnes
of oil equivalent (Mtoe) by 2035. To achieve this, the
strategy requires electricity utilities to increase their
operational efficiency through upgrades to existing
generation and transmission infrastructure and
adopting new technologies. ISES 2035 also aims

to improve transmission and distribution operations
to reduce network losses and requires utilities to
facilitate the integration of renewables. In October
2018, the Supreme Council of Energy approved
NEEAP Il (2019-2022), which focuses on achieving
the first phase of NEEAP | by strengthening
institutional capacity in the energy efficiency space.

Strengthening competitive markets and
regulations — To address the dominance of
state-owned entities over the energy sector
in Egypt, ISES 2035 aims to establish a more
competitive and sustainable energy market.

This involves liberalizing both the electricity and
gas industries to attract investments needed

for infrastructure expansion and improving both
industries’ performance through freer competition.
The strategy calls for policies and regulations that
create fair and competitive markets, establish and
enforce market rules, and ensure effective market
surveillance.

ISES 2035 emphasizes the need for enhancing

the long-term sustainability of the energy sector
through competition and efficiency. The strategy
also identifies governance and transparency as
other cornerstones of a healthy energy market. ISES
2035 calls for clearly delineating the roles of all
public and private participants in the energy system,
making utilities and industry players accountable

for their performance, developing fair, accessible
and transparent energy market frameworks, and
encouraging private sector investment (Bianchi et al.
2018). It also recommends phasing out government
energy subsidies in a socially responsible manner.
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Gradual Transition to a Liberalized

Electricity Market

lectricity services began in Egypt in

1893 under private concession. In 1962,

the government nationalized electricity
companies and grouped them into three public
authorities for generation, transmission and
distribution, and project execution. In 1965, these
became a single vertically integrated entity, the
Egyptian General Establishment for Electricity,
which the Egyptian Electricity Authority (EEA)
replaced in 1976 under law no. 12/1976.

Unlike its predecessors, the EEA could propose
electricity tariffs, according to guidelines set by

the Supreme Council for Electricity, though to
implement rates it ultimately required the approval
of the Cabinet of Ministers. The same year, the
government established the Rural Electrification
Authority (REA) to oversee projects that extend
access to electricity into less populous areas,

and upon completion transfer them EEA. In

1978, EEA created and held ownership of seven
geographical distribution companies, and in 1983
spun these firms off into the General Authority

for the Distribution of Electric Power (GADEP).
Initially, the Ministry of Electricity oversaw both
EEA and GADEP, but in 1993 the Ministry of
Public Enterprises took charge of the General
Authority and changed it to Holding Company for
the Distribution of Electric Power (Rana and Ashish
2020). The move was seen as a first step toward
privatization, though in the end this never occurred.

Mid 1990s — Engaging the
private sector for electricity
production

For over three decades after nationalization,
state-owned EEA and its predecessors

monopolized electricity generation, transmission
and distribution services in Egypt. However, in
1996, the government passed law no. 100/1996,
allowing the private sector to re-enter the
electricity generation sector. The authorities

had two main objectives for re-engaging the
private sector: to free up state resources for

use elsewhere and to increase the operational
efficiency of Egypt’s electricity sector.

Article 7 of the law permitted both local and
international firms to set up electricity-generating
plants under build, own, operate, and transfer
(BOOT) arrangements with the EEA. A year later,

a new investment law provided further incentives

to prospective investors by offering them state
guarantees to safeguard their business risks. The
state utility offered independent power producers
(IPPs) 20-year power purchase agreements (PPAS),
in line with those elsewhere in the region. From
1996 to 2003, the private sector added nearly 2

GW of capacity, about 10% of the country’s total
capacity by 2003. However, sharp devaluations of
the Egyptian pound (EGP) in 2001 and 2003 caused
12 out of 15 then-planned IPP projects to be shelved
(Eberhard and Gratwick 2007) due to expected
increase in PPA tariff denominated in U.S. cents per
kilowatthour (kWh). These developments forced the
government to recalibrate its strategy of engaging
the private sector to more fairly distribute market
risks. Nonetheless, the early IPP projects helped
restart foreign investment after nationalization and
made tariffs more competitive.
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Gradual Transition to a Liberalized Electricity Market

Early 2010s — Ballooning
crisis in the power sector

The Arab Spring (2010-2012) saw mass public
unrest across many MENA countries, including
Egypt. In its aftermath, Egypt’s economy faced
growing energy demand, declining oil and gas
output, and a rising budget deficit. Public pressure
to increase wages exacerbated these challenges
by raising the spending power of many households,
while artificially low electricity tariffs dependent

on government incentives remained fixed. This
combination led to higher electricity consumption,
which climbed 10.3% in 2012 alone, and ballooning
fiscal spending on energy subsidies. For the fiscal
year 2011-2012, the budget deficit reached EGP
167 billion (Figure 7) (MoF 2012), equivalent to
90% of Egypt’s total spending on subsidies, grants

and other social benefits. Energy subsidies alone
accounted for EGP 108 billion, equivalent to 7% of
its GDP, 21% of the state’s entire EGP 516.4 billion
budget expenditure, or 72% of its total subsidy
allocation (Ghoneim 2014). Spending on energy
incentives rose further in 2012/2013.

A significant portion of the subsidies, EGP 17
billion in 2011/2012, went to electricity generators
through subsidized fuel prices while incentives
provided by electricity companies to consumers
reached EGP 11 billion in 2011/2012. Thus, the
government supported the electricity sector both
on the generation (through oil and gas price
subsidies) and retail side to keep consumer tariffs
low. Such subsidies not only pose fiscal challenges
for the government but also discourage investment
in higher operational efficiency, lower-emission
traditional carbon-based power generation, and RE.

Figure 7. Growing fiscal deficits and spending on energy subsidies.
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Gradual Transition to a Liberalized Electricity Market

Although after the establishment of an electricity
regulator, i.e., EQyptERA, the EEHC increased the
electricity tariffs from 2004 (EI-Salmawy 2010),
fuel prices also rose, making it difficult for the
government to reduce energy subsidies. Poor cost
recovery, only around 30% in 2013 (ESMAP 2017),
added to the unsustainable economics of Egypt’s
electricity industry.

Mid 2010s — Rethinking the
reform process

As subsidies continued to hurt the financial
performance of the sector and discourage
much-needed investment, the government realized
that the electricity sector must transition toward a
more sustainable and competitive model. In 2013
the authorities requested assistance from the
World Bank to provide inputs to redesign the reform
strategy. The organization provided a thorough
assessment of the ongoing reform process,

review of global experiences in subsidy reforms,
and alternative scenarios for discussion with the
government (ESMAP 2017). Following this, in July

2014 the government announced comprehensive
fuel and electricity reforms. EgyptERA increased
electricity tariffs by an average of 50% for domestic
consumers across various consumption ranges,
except the 51-100 kWh per month bracket,

for which it limited the hike to 32% (Figure 8).
Meanwhile, it raised commercial electricity tariffs
by an average of 30% (Figure 9). The authorities
also reduced fuel subsidies depending on usage.
For energy-intensive industries, the price of

natural gas rose substantially (from ~130% for
metal industries to ~204% for glass and ceramics
industries), but it remained relatively low (~69%)

for electricity production, with gas prices only
increasing from US$1.77 to US$3.0 per million
British thermal units (Btu) (James 2015). As a result
of another significant EGP devaluation, in July 2017
EgyptERA increased electricity prices again by

an average of 143% for users. However, this time,
the price hike most severely affected households
consuming 50 kWh or less per month, for which
rates jumped 193% on average.
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Gradual Transition to a Liberalized Electricity Market
. ________________________________________________________________________________________________________|

Figure 8. Tariff increase for domestic consumers (pre- and post-reforms).
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Figure 9. Tariff increase for commercial consumers (pre- and post-reform).
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Market Opening and Unbundling: Past
and Future Developments

he electricity sector reforms that started

in the late-1990s have been progressively

expanded. The key developments, reform
strategies, market players and their mandates,
design and implementation challenges, and future
goals are discussed below.

Late-1990s — The start of
structural and institutional
reforms

To encourage private investment in power projects,
in 1996 the government passed law no. 100/1996,
which allowed the private sector to build, own

and operate power plants and sell the produced
electricity to the EEA, according to concession
agreements as well as long-term PPAs. Accordingly,
three contracts were signed with a total capacity of 2
GW. Thus, law no. 100/1996 provided the foundation
to kickstart the reform program in the electricity
sector.

A study of Egypt’s energy sector conducted in 1996
by Maryellen Lynch, an international consultant,
recommended the following reform measures:

Corporatization of EEA.

Developing contracts for fuel supply between
the Egypt General Petroleum Cooperation and
the electricity companies.

Dismantling the REA and moving its assets to
the electricity companies.

Allowing private sector ownership of the
electricity companies.

Establishing an electricity regulatory authority.

Allowing the private sector to invest
in power-generation projects through
concessions and long-term PPAs with EEA.

Tariff reforms based on economic
considerations and removal of government
subsidies.

In 1998, law no. 18/1998 reassigned distribution
companies to the EEA from the public enterprises
ministry. These companies, plus the geographically
relevant generation and transmission assets
belonging to EEA, formed seven vertically integrated
regional companies under the EEA. These
companies followed the joint stock corporate law no.
159/1989, which permits up to 49% public ownership
through public subscriptions based on approval from
the Cabinet of Ministers.

In 2000, the government formed EEHC under

law no. 164/2000. It inherited the roles previously
played by the EEA and became the entity primarily
responsible for planning, execution and operation
of the electricity sector. In 2001, EEHC legally
unbundled electricity generation and transmission
(distribution was already unbundled in 1979).
Initially, it carved out five generation companies,
one transmission company, and seven distribution
companies from the seven vertically integrated
regional companies operating under EEA; in 2004,
it added one more generation company and two
distribution companies. All of these EEHC-affiliated
companies were formed as joint-stock companies
but no sale of shares to the public ever transpired
(Rana and Khanna 2020).
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The Egyptian Electricity Transmission Company
(EETC) was established as one of the subsidiaries

of the EEHC. Unlike the widely adopted restructuring

model, where a transmission company is only
made responsible for the management, operation
and maintenance of the grid, the EETC was also
designated as the sole purchaser (and seller) of
bulk electricity (Figure 10). However, IPPs could
sell power to their direct customers under bilateral
contracts. In such cases, the IPPs would sign a
connection and use of network agreement with the
EETC, which was required to grant transmission
access, while the IPPs remained responsible

for obtaining the site and the fuel supply to

their power plants. The EETC set transmission
wheeling charges on the basis of network cost
recovery, subject to approval by the regulator i.e.,

Figure 10. Electricity sector institutional structure.

EgyptERA. Yet as of 2018, only two such contracts
have materialized. Table 1 summarizes the key
business functions performed by EEHC, EETC and
distribution companies.

Although the government formulated the first
regulatory framework in 1997, EgyptERA was
established under Presidential Decree 399/2000
as an independent government body to regulate,
supervise, and develop all aspects of the electricity
value chain. lts responsibilities included: licensing,
performance benchmarking and evaluation, cost of
service procedures, and competition and market
development. However, EgyptERA essentially
played an oversight and advisory role as final tariff
and subsidy decisions remained with the Cabinet of
Ministers (Rana and Khanna 2020).

Energy sector policy by Ministry of Electricity and Energy (now Ministry of Electricity and Renewable Energy)

Egyptian Electricity Holding Company (EEHC)

Generation

Cairo Electricity Production Company

East Delta Electricity Production Company

Middle Delta Electricity Production Company

West Delta Electricity Production Company

Upper Egypt Electricity Production Company
Hydro-Power Plants Electricity Production Company

<— PPAs —

Transmission and
single buyer

Egyptian Electricity
Transmission Company ¢

Distribution and supply

North Cairo Distribution Company

South Cairo Electricity Distribution Company
Alexandria Electricity Distribution Company
North Delta Electricity Distribution Company
South Delta Electricity Distribution Company
Canal Electricity Distribution Company
Al-Behera Electricity Distribution Company
Middle Egypt Electricity Distribution Company
Upper Egypt Electricity Distribution Company

Large eligible

customers Customers

Sector regulation by EgyptERA

Entities wholly owned by EEHC
Partially owned by EEHC

«— Denotes direction of payments

Source: Author’s representation.
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Table 1. Functions of key entities.

Entities

Key responsibilities

Ministry of Electricity
and Renewable
Energy (MoERE),
previously the
Ministry of Electricity
and Energy

+ Set and implement policies and general development plans for the electricity sector.

+ Restructure the electricity sector to optimize investments and improve electricity services.
+ Suggest electricity tariffs to the Cabinet of Ministers for their approval.

+ Support access to electricity for urban areas and low population communities.

+ Expand the utilization of new and renewable energy resources and develop peaceful uses of
nuclear power.

Publish the statistics and data relating to electric energy production and consumption.
Supervise the study and implementation of important electrical projects.
Provide technical consultancy and services to Arab countries and others in the field of electricity.

Support the regional/international interconnection of the Egyptian electricity grid with other
countries.

Egyptian Electricity
Holding Company
(EEHC)

Oversee and monitor the activities of affiliated companies as an integrated economic unit.
Coordinate planning and investment and manage finances for the sector.

Develop five-year plans to meet the expected increase in demand by optimizing the use of available
energy resources.

Manage the implementation of projects to produce electricity from thermal power plants.
Promote energy efficiency and conservation among suppliers and end-users.

Improve the performance of the power sector to ensure sustainable electricity supply and facilitate
economic and social development.

Provide electricity to all customers through available resources at competitive and affordable prices.

Coordinate with the New and Renewable Energy Authority for generation and transmission planning
required for renewable energy projects.

Egyptian Electricity
Transmission
Company (EETC)

Manage, operate and maintain the transmission grid.

Purchase electricity from generating companies according to demand and sell power to electricity
distribution companies and other customers on ultra-high and high voltages.

Cooperate with the EEHC to prepare technical and economic studies to meet the demand on
electricity and its stability.

Implement electricity transmission projects approved by EEHC and interconnection projects
approved by MoERE.

Conduct forecasting and analysis, including of customer demand and the financial and economic
performance of the company.

Distribution
companies

Distribute and sell electricity to customers on medium and low voltage.

Manage, operate and maintain medium and low voltage grids.

Prepare forecast studies on load and energy for customers.

Manage, operate and maintain isolated generation units not connected to the primary grid.

Generation
companies/IPPs

Produce electricity for sale to the EETC and large eligible customers.?
Sign a PPA with the EETC and a Fuel Supply Agreement (FSA) with the fuel suppliers.

Electric Utility and
Consumer Protection
Regulatory Agency
(EgyptERA)

Economic and technical regulation of the generation, transmission and distribution activities in the
electricity sector.
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2015 — Bringing stalled
reforms on track

On July 7, 2015, the president approved law no.
87/2015, known as the ‘Electricity Law,” which
aimed to deepen structural reforms. It built on the
earlier legislation that established private sector
concessions for generation (in 1996), unbundling
and corporatization of the EEA (in 2000). By this
time, various efforts to overcome the chronic power
shortages had successfully improved electricity
supply and security, and expanded electricity
access across the country. However, as explained
above, despite electricity price reforms that
commenced in 2005, the financial dynamics of the
sector remained unsustainable due to continued
reliance on government subsidies. Furthermore,
reforms had stalled in 2011/2012 due to civil
protests during the Arab Spring. The Electricity
Law called for several changes to the structure

of the electricity industry and paved the way for
gradual market liberalization. The transition from the
current market structure to a more liberalized and
competitive market is expected to be achieved over
the next eight years, effective from the date of the
Electricity Law (July 9, 2015). The eight-year period
set in the law is for the restructuring of the EEHC
according to the law. Figure 11 provides a schematic
representation of the future competitive electricity
market structure. Some of its key features and
objectives are summarized below.

Expanding the scope of private sector
participation — The Electricity Law simplifies the
legal licensing regime for private sector participation
(for both domestic and foreign firms) in electricity

generation and allows private sector entry into
electricity distribution.

Restructuring the electricity industry to improve
efficiency and enable competition — The
Electricity Law envisions full market liberalization
to be gradually achieved. It calls for unbundling
competitive (generation and supply) from
non-competitive (transmission) activities in the
electricity value chain over several phases. The
core objective is to establish a fully competitive
electricity market, where electricity generation,
trading, transmission and supply activities are
fully unbundled. During the interim phase, both
competitive and regulated markets will coexist for
a separate sector of consumers. As the process
continues, the competitive market will expand on
the expense of the regulated market, until a full
competitive market is achieved.

In the first phase of development of the competitive
market, monopolistic electricity suppliers will be
replaced with competing suppliers, and consumers
on high voltage will be allowed to freely choose
their electricity suppliers based on bilateral direct
agreements and negotiated electricity prices with
present/future generation companies (Sharkawy
and Sarhan 2015). In the second phase of market
transition, ancillary services and stabilization
powers will also be provided through the competitive
wholesale market. In the regulated market, non-
eligible retail consumers on low voltage will pay a
regulated tariff to the distribution companies. After
the implementation of the third and final phase, the
distribution companies can source their electricity
from producers and/or authorized suppliers (i.e.,
traders).

2. However, this was not allowed until the issuance of law no. 87/2015. Yet even after the issuance of the law, this
will be subject to the market design document (requested by the law in Article 65) regarding the role of public
companies in the competitive market. This market document includes the transitional plan, detailing the phases for

market opening.
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Encouraging competition through open
access and third-party sales — Previous
regulatory provisions allowed access to the grid

for the third-party sale of electricity. However, the
Electricity Law reinforced the need for guaranteed

access to the grid without any discrimination
for producers (including RE firms) and qualified
consumers on a clear and transparent basis.

Creating an independent grid operator to
enhance transparency — The Electricity
Law requires the EETC to be reorganized as a
state-owned entity completely independent of
EEHC and other market participants. However,
the EETC as a transmission system operator
(TSO) will continue to exercise its mandate

to manage, operate and maintain the grid,
making it available to all parties without bias.
An autonomous unit within the EETC that
enjoys independent financial and administrative
status will serve as market operator (MO)

to administer the competitive market. As an

MO, it will be responsible for matching and
settlement of power supply and demand bids.

In addition, EETC will draft the transmission
code and market rules (under articles 32 and

33 of the Electricity Law) in collaboration with
relevant market participants, for final approval by
EgyptERA.

Regulating the sector through an independent
agency — The Electricity Law redefines and
strengthens the role of EgyptERA by making it an
autonomous institution responsible for regulating

all electricity sector activities involving producers,
transmission operators, distribution companies

and end-users. The law expands EgyptERA’s
mandate for pricing regulation beyond advisory and
monitoring, granting the agency power to determine
the rules and economic basis for tariff determination
and rationalization. It also requires EgyptERA to
play a more proactive role in market liberalization
and development, and to mediate disputes between
industry stakeholders.
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Figure 11. Future view of a competitive electricity sector.
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Evolving Industry Design and
Cross-border Electricity Trade

n 1998, the country established its first

cross-border interconnections with Libya

and Jordan. Although limited in capacity,
these saw steady increases in electricity trading
(including in-kind exchanges) from 1998 to
2011/2012, when the Arab Spring disrupted
MENA economies, including Egypt’s. At the
same time, the country’s declining natural gas

surplus further strained cross-border electricity
trade (Figure 13). Nonetheless, the government
has continued to pursue its vision by adopting
new policies to encourage energy trading within
the MENA region and beyond (Figure 13). ISES
2035 has reinforced these goals by calling for
the Egyptian electricity sector to achieve greater
environmental and financial sustainability.

Figure 13. Egypt’s electricity trading (including in-kind exchanges) with neighboring countries.
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Below, key recent and ongoing developments that
support Egypt’s goal to become an energy hub are
highlighted.

Egypt and Saudi Arabia are developing a 3 GW
interconnection between the two countries. It
employs 500 kilovolt (KV) high-voltage direct
current bipolar transmission technology to
connect one substation in Egypt with two
substations in Saudi Arabia (in Medina and
Tabuk) through overhead lines and a submarine
cable across the Gulf of Agaba (EEHC 2018).
This interconnection, when completed, will
provide opportunities to trade electricity with

other GCC member states through Saudi Arabia.

Egypt, Cyprus, and Greece signed an initial
agreement in 2019 to develop the 2 GW
Euro-Africa Interconnector, to connect their
grids through the Greek island of Crete. The
development, which will be executed as a
public-private partnership, has subsequently
met delays due to incomplete feasibility studies.

In 2020, Egypt and Sudan announced plans
to increase their existing 70 MW
interconnection to 300 MW in the second
phase of the linkage by 2021.

Establishment of the eight countries
interconnection project, which includes Egypt,
Libya, Jordan, Syria, Lebanon, Iraq, Turkey
and the Palestinian Authority. The project
encompasses Egypt’s interconnections with
Libya, Jordan and Gaza.

Egypt has joined the MedRing (Mediterranean
Electricity Ring) interconnection project, which
aims to link the grids of most of the countries
bordering the Mediterranean Sea, thereby also
connecting the grids of North African countries
to Europe through the existing Morocco-Spain
interconnection.

The Arab Ministerial Council of Electricity,

in collaboration with the Arab Fund for
Economic and Social Development (AFESD)
and the World Bank, is working to establish

a common regional electricity market, the
Pan-Arab Regional Electricity Market (PAEM).
The initiative primarily aims to expand trade
exchanges to help meet the growing demand of
member countries, including Egypt, in a secure
and sustainable manner. Various studies have
been completed to examine the compatibility

of the legislative and regulatory frameworks

of member countries and prepare the market
agreements and rules necessary for effective
functioning of an integrated regional electricity
market. In 2016, the Arab League approved

a plan for establishing an integrated Arab
electricity market, and in 2017 a memorandum
of understanding to this effect was signed by the
Arab countries.
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Evolving Industry Design and Cross-border Electricity Trade

Egypt and the other members of the Eastern By joining the Global Energy Interconnection
Africa Power Pool (Burundi, Democratic Development and Cooperation Initiative, Egypt
Republic of Congo, Ethiopia, Kenya, Rwanda, aims to benefit in a number of areas, including
Sudan, Tanzania, Libya and Uganda) are research on energy strategy, the development
currently exploring the establishment of an of renewable energy, electricity network
electricity trade market within the bloc. integration, electricity markets, and energy

efficiency and technical consultation on smart
grid applications.

Figure 14. Egypt’s vision of a central hub for regional and international electricity trading.

---------------------------------------------------------------------------------
. 3 .
S .

0S .

1
./Eastern Arab

O. .. ‘$’
....................... Tﬁw::..........-' o
~ ountries J
“~¢ Cyprus
N S L T TR :
.................................................... <
. ., ~,
R ~~ 4 L esssssssssssssssssssssEssEsEnag,
o o, ~ . .
. ‘s “\\ - o,
‘: x\.& O ..‘ "“
Morocco .—. Algeria o, TUHLS\Ia : K 3
: : . :

Western Arab & : Egypt &.5 -------- == —

B Countries Lbya T ' : 1 :
3 JE—— d : :
e “;. 1 5 o—(.t' E E

................................................. 2 " ace - :

% o
T g e T (-
e~=:2 Under construction : Countries H :
" 1 B e et *
o===o Under Study E U E --------------------------------
= <———-. .
o= — Open '-_ :

. o
0 .
SEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

Sources: Adapted from EEHC Annual Report 2018.

Electricity Sector Liberalization in Egypt: Features, Challenges and Opportunities for Market Integration 26



Summary and Insights

gypt’s government began to reform the

electricity sector in 1996 to promote a bigger

role for the private sector, and has gradually
expanded efforts to improve the performance,
governance and sustainability of the electricity
industry. In 2000, it took the first major step of
corporatizing the EEA into several subsidiary
companies under a common holding company.
Soon after, EgyptERA became operational, but
its powers as a regulator were largely limited to
oversight and advisory while key tariff and subsidy
decisions remained with the Cabinet of Ministers.
The 2015 Electricity Law substantially increased
EgyptERA’s mandate and independence, making it
responsible for regulating all activities ranging from
electricity production to consumption. Price setting
for both bulk supply and end-use consumption
remain an important mandate, but EQyptERA is now
required to play a more proactive role in market
liberalization and development.

Key features, challenges and opportunities for
deeper market liberalization and integration are
summarized below.

1. Policy and strategy

By the early 2000s, rapidly growing electricity
demand, operational inefficiencies in the sector and
the government’s failure to add sufficient generation
and grid infrastructure caused Egypt’s power supply
to begin to fall short of demand. The subsequent
slowdown in domestic natural gas production
deepened the electricity supply crisis and forced
Egypt to begin importing gas in 2015. That year, the
government released ISES 2035, a blueprint that
set a new direction for the growth and development
of the energy sector, including the electricity
industry. It aims to ensure energy security through

diversification of energy supply, including increased
deployment of renewable energy technologies. ISES
2035 retains the government’s previous target for
renewables to provide at least 20% of the power
generation mix, but extends the deadline by two
years to 2022. It also adds a second-phase target
of 42% by 2035, with the private sector expected to
deliver most of this capacity.

2. Market structure and
design

Since 2000, the market design and structure has
not changed significantly. The 2015 Electricity Law
proposes structural and other reform measures

to gradually transform the performance and
governance of the electricity sector and establish a
competitive market both at the production and retail
end. While this law empowers the EETC to play

an important role in market liberalization by setting
out market rules (to be approved by EgyptERA) for
commerce and settlements in collaboration with
other market participants, the responsibility for
overseeing the overall sector developments remains
with EgyptERA. In the current market structure, the
law gives an ownership-independent status to the
EETC and adds several important mandates to its
current jurisdiction. Going forward, the proposed
autonomous MO with financial and administrative
independence within the EETC is also likely to add
credence to good governance in market operations.
MO will be responsible for matching and settlement
of the power supply and demand bids in accordance
with the applicable rules in the competitive market.
The establishment of the market will be according to
the market design document which will be proposed
jointly by EgyptERA and the Ministry of Electricity
and Renewable Energy and approved by the
Cabinet of Ministers.
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Summary and Insights

3. Energy hub and market
integration

ISES 2035 also envisions Egypt as an energy

hub between Europe, Asia and Africa and calls

for expanding grid interconnections across the

Arab region and beyond. Currently, Egypt trades
electricity (including in-kind exchanges) with

Jordan and Libya, but several further-reaching
developments are underway at various stages

of research and implementation. These include

the 3 GW Egypt-Saudi Arabia interconnection; an
expansion of the Egypt-Sudan interconnection from
70 MW currently to 300 MW by 2021; the 2 GW
Euro-Africa interconnector that will link Egypt to
Cyprus and Greece; the ambitious Med-Ring project
to connect the grids of Mediterranean countries

in Africa and Europe; and PAEM, the Arab region
electricity market backed by the World Bank, among
others.

4. Subsidies, price reforms
and energy security

Energy subsidies, though undesirable from a
market viewpoint, are present in various forms and
to degrees in most systems. However, ballooning
subsidies in Egypt during the early 2010s became
unsustainable and caused the fiscal deficit to rapidly

rise. To put this situation into perspective, the budget
deficit for the year 2011-2012 was equivalent to

90% of the spending on subsidies, grants and other
social benefits. Energy subsidies alone were 72%

of the total subsidy allocation, equivalent to ~7% of
country’s GDP. These trends continued to worsen in
2012/2013.

To address the impending fiscal crisis, the
government announced comprehensive fuel and
electricity price reforms in July 2014. The original
plan was to align the prices with the cost of service
by 2019. However, the devaluation of the EGP in
2017 resulted in a substantial increase in the cost
of service due to the increase in fuel prices valued
in international currencies. Accordingly, the reform
program has been extended by three years (2022)
to absorb this additional impact. However, reducing
the cross-subsidy to a reasonable level to be socially
responsible may lead to an extension of this target.

On the supply side, undoubtedly, Egypt has
achieved remarkable success. From 2014, when the
government started its push to strengthen energy
infrastructure, to 2018, the electricity sector has
added 14.4 GW of generation capacity. This has
been made possible by the concerted efforts of

the government, including effective planning and
execution by an independent regulator, and the
growing participation of the private sector.
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