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AN ENERGY AND SUSTAINABILITY ROADMAP FOR THE MIDDLE EAST

Introduction

lobal warming is impacting the Middle East at more

than twice the global average. In a region already beset

by territorial and religious conflicts, this is alarming:
Beyond the immediate human suffering from war, the region’s
people face severe consequences of global warming. While it is
uncertain if humanity can entirely avert this crisis, it is clear that
mitigation and adaptation measures are essential to address
its worst effects. Climate change respects no borders; for
instance, nature does not distinguish between Areas A, B, and
C in the West Bank, nor does it differentiate between the rising
sea levels along the shores of Tel Aviv and Beirut. Cross-border
cooperation will be critical to implementing effective mitigation
and adaptation measures. As temperatures rise and extreme
weather events, such as intense but infrequent rainfall, become
more common, countries in the region must work together to
optimize and expand sustainable energy and water resources.

This report was partially written prior to the October 7, 2023,
attack by Hamas on Israel, which triggered the ongoing Gaza
war. Beyond the physical reconstruction required in Israel
and the Gaza Strip, the traumas on both sides of the border
could take decades to heal. Now, with the death of Hamas

Figure 1: Proposed structure of the task force platform

A rendering of the author’s proposed task force

leader Yahya Sinwar and Hezbollah leader Hassan Nasrallah,
the region has a rare opportunity for rebuilding and peace.
On the lIsraeli side, it is clear that new Israeli leadership will
be critical for rebuilding and unifying the country, as well as
for mending relations with the Palestinians and the wider
region. Saudi Arabia has indicated it would need to see a clear
path for an independent Palestinian state for normalization of
its relationship with Israel to proceed. Other regional powers,
such as the United Arab Emirates, Egypt, Jordan, and Bahrain,
have cooled relations with Israeli Prime Minister Benjamin
Netanyahu’s government.

For there to be a realistic possibility of building on the Abraham
Accords—or even taking small steps to increase cooperation
in the region—a “New Middle Eastern Order” will need to be
established. A comprehensive new US plan could shape this
new order.

The United States, seen by some in the region as disengaging,
now has an opportunity to counter that perception by helping
to establish a “New Middle Eastern Order” based on a tangible
plan for strong intra-regional energy and climate-related
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cooperation, alongside efforts to facilitate a permanent solution
to the Israeli-Palestinian conflict. For example, the energy
and climate component could form a cornerstone of the US
strategy for the region. The alternative is a region increasingly
mired in conflict due to dwindling resources in the face of a
worsening climate crisis and a deepening of existing conflicts
fueled by a destructive Iranian agenda. Furthermore, this
alternative risks exacerbating global conflict-driven emissions
and environmental disasters, as seen recently with the Houthi
attacks in the Red Sea.

Although tangible cooperation on energy- and climate-related
issues has so far been limited, this can—and indeed must—
change. The purpose of this piece is to highlight some specific
areas where cooperation can be undertaken and advanced
under the task force platform outlined below.

This piece was written following meetings and interviews
conducted in the region to gather input from public
and some private sector stakeholders on the proposals
being suggested.
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Executive summary and policy recommendations

The Middle East and North Africa (MENA) region is facing
a severe crisis due to climate change.

A “New Middle Eastern Order” can and should be shaped
by the United States and its regional allies to enable the critical
cooperation mentioned below. This approach could build
on the energy diplomacy seen in the region before October
7, 2023, while recognizing the need for a viable path toward
resolving the Israeli-Palestinian conflict. Similarly, the United
States should continue to make an effort to address the Israel-
Lebanon conflict, and, though less urgent, should work on the
Turkey-Greece-Cyprus issue to reduce Eastern Mediterranean
tensions and foster stronger energy cooperation, including
with Turkey. This is a tall order, but the alternatives are bleak.

® The MENA region will face increasing climate-derived
conflicts unless countries in the region work together to
adapt and mitigate the impacts. There are “low-hanging
fruit” opportunities where such cooperation can begin
immediately, such as direct meteorological collaboration.

® Regional groupings, both new and old (e.g., the East
Mediterranean Gas Forum or the proposed reformed East
Mediterranean + Energy Forum), can play a helpful role in
this regard and become part of the formal mechanisms
noted below if beneficial.

® Climate change is increasingly becoming a national security
issue. States need to consider infrastructure and climate
change security at the same level as traditional security
alliances, assessing which alliances best serve their climate
and energy security concerns.

® To this end, it is proposed to establish formal mechanisms
to ensure cooperation across borders in combating climate
change and supplying energy throughout the region. Such
a mechanism must be resilient against internal chaos (as
we are seeing in Israel and Lebanon) as well as cross-
border conflicts and political tensions. Moreover, it should
withstand changes in government, including in the United
States. Specifically, it is proposed that the United States and
the United Arab Emirates (UAE) launch a set of formal energy
and climate task forces, ideally structured in a manner that

can endure governmental changes in the United States or
the Middle East.

The overall task force platform could be co-chaired by the
United States and the UAE, as proposed. The UAE would
be an ideal choice for this role, should it be interested,
considering its leadership in energy transition matters both
regionally and globally, as well as its universal acceptability
as an important broker in the region.

The overall task force platform is proposed to include
specific topic task forces co-chaired by relevant countries
and the United States. An alternative would be for the United
States and the UAE to split co-chairing responsibilities
among various topic task forces or to involve other players,
such as the European Union.

For example, the UAE and the United States could co-chair
the renewable energy/energy tech task force (including
carbon capture, utilization, and storage and battery storage),
while Saudi Arabia and the United States could co-chair the
hydrogen task force, Jordan and the United States could co-
chair the electricity grid task force, and Egypt and the UAE
could co-chair the energy transition task force. Members
should include energy and climate experts from the region,
as well as representatives from the private sector and
financial institutions, both private and governmental.

The task force would be a nonpolitical gathering aimed
solely at cross-border initiation planning and implementation
of projects and initiatives, with key examples outlined in this
paper. Task force members would regularly report to the
lead (e.g., US-UAE) on the status of cross-border projects
and cooperation. The United States could also involve other
countries, financial institutions, and the private sector to
finance these initiatives. New projects and initiatives could
build on existing projects as well as on existing agreements
and initiatives. The task forces would not be the end goal;
rather, the underlying projects and initiatives would be.
Moreover, it is essential that the vision for this setup does not
distract from or interfere with ongoing projects, initiatives, or
institutions but instead seeks to build and expand upon them
to encourage and facilitate additional successful endeavors.
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An energy-driven foreign policy

as a key tool in diplomacy to achieve specific goals, such as

boosting energy independence or strengthening regional
influence. When channeled effectively, this approach can help
address shared energy and climate change challenges.

I ntoday’s policy landscape, countries increasingly use energy

A notable example of this approach can be seen in the Arab
Gulf countries, which are seeking to diversify gradually from
hydrocarbons and exploring cleaner energy alternatives. In
the United Arab Emirates, the state-owned renewable energy
company Masdar is leading this transition, as will be further
elaborated below. Saudi Arabia’s Vision 2030, with Neom—a
futuristic, high-tech, and sustainable megacity project—as its
centerpiece, further exemplifies this shift. These moves are
reshapingtheintra-regional political landscape as hydrocarbon-
importing Middle East and North Africa (MENA) countries such
as Morocco diversify their energy sources with the goal of
generating 50 percent of their electricity from renewables by
2030. This reduces their reliance on hydrocarbon-exporting
neighbors and positions them as clean energy exporters.

Other examples include Egypt, which aspires to become a
hydrogen hub through Port Said, and Jordan, which is planning
for small modular nuclear reactors (SMRs) and expanding
renewable energy such as solar power to reduce liquefied
natural gas (LNG) imports from Qatar and oil from Saudi Arabia.

We are witnessing a surge in energy diplomacy at the forefront
of state diplomacy in the wider region. Masdar City, in the UAE,
has long been viewed as a model for future green cities. For
instance, its architecture includes wind-directional buildings
that help reduce the city’s temperature. According to Masdar:

“Each building in Masdar City is constructed with low-
carbon cement, utilizes aluminum that is 90 percent
drawn from recycled sources, and is designed to reduce
energy and water consumption by at least 40 percent
than that of the average building in Abu Dhabi.”

The temperature in the streets of Masdar City is generally up
to 20 degrees Celsius cooler than in the surrounding desert.
This temperature difference was achieved through a design
that includes a wind tower, which captures air from above and
circulates a cool breeze through the streets. Additionally, the
city’s elevated site creates a cooling effect. According to Foster
& Partners:

“The [Masdar] Institute’s residences and laboratories
are oriented to shade both the adjacent buildings and
the pedestrian streets below and the facades are also
self-shading.”

Masdar City is also powered by a nearby solar photovoltaic
(PV) plant and hosts the headquarters of the International
Renewable Energy Agency (IRENA). Initially known for Masdar
City and its local solar PV projects, Masdar has since grown
into a key player in the global renewable energy market,
acquiring technologies—such as its recent acquisition of
storage technology—and undertaking projects worldwide,
from the UAE to North America and Australia. Recent projects
include a Masdar-led consortium to develop 4 GW of hydrogen
in Egypt. Masdar has become a key diplomatic tool for the UAE
government.

Recently, we have seen how Russia has used energy—
specifically natural gas—as adiplomaticweaponagainst Europe.
The Russian state-owned energy giant Gazprom also
attempted to gain a foothold in Israel’s largest gas field but
failed—due to Israeli national security concerns—despite the
traditionally warm relations between lIsraeli Prime Minister
Benjamin Netanyahu and Russian President Vladimir Putin.
Nevertheless, Russia succeeded in investing in gas fields in
both Lebanon and Egypt.

Qatar has also added energy to its arsenal of diplomatic
ambitions. Having committed to funding the Gas for Gaza
(G4G) project, Qatar is increasingly active in gas geopolitics,
with interests in the Qana gas field in Lebanon—following the
2022 Lebanese-Israeli maritime agreement—and Cyprus.

Meanwhile, the UAE’s Mubadala has invested in gas fields in
Israel and Egypt. However, the increased instability in Israel
and the ongoing Gaza conflict appear to have influenced Abu
Dhabi National Oil Company (ADNOC), another major UAE
entity, to freeze further negotiations on acquiring a stake in
the Leviathan gas field.

Saudi Arabia has positioned Neom, as outlined in Vision 2030,
as a central feature of its foreign policy, aiming to transform
the country into a clean energy hub, including hydrogen and
electricity generated from renewable sources (see more
below). This would enable Saudi Arabia to export clean energy
to the region and beyond.
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Masdar City architecture creates a cooling effect. Source: Masdar City

Beyond the region, it is important to consider the role China is
playing in the realm of energy diplomacy.

According to a November 2022 Credit Suisse report seen by
the author:

“While the ongoing energy crisis may eventually
accelerate the transition to renewables, renewable
supply chains will have to be diversified to reduce
dependencies (e.g., China’s share in key manufacturing
stages of solar panels exceeds 80%) ...”

China, while a massive consumer of Middle Eastern hydrocarbons
(nearly half of its imports are from the region), is continuing to
make inroads into the MENA region as it seeks to expand its
energy and other infrastructure foothold. In addition to its
critical role in the renewable energy sector—especially the solar
PV supply chain—China has been a major investor in nuclear
energy projects in the region. This increased engagement has
been evident through the Belt and Road Initiative, which aims
to improve connectivity between China and other countries on

a transcontinental scale. Similarly, the Sino-Arab Summit held in
Riyadh at the end of 2022 underscored this commitment. Major
themes of the summit included:

“Energy security, nuclear and new energy [which]
were the top issues of the meeting. The summit also
underlined the food crisis and climate change.”

According to the US House Foreign Affairs Committee:

“From 2005 and 2022, the PRC invested over $126
billion in the MENAT [MENA plus Turkey] energy sector.

“Energy accounts for 46% of PRC investment in the
region.”

Whether China and the United States will clash overincreasingly
dominant energy policies in the region remains to be seen. One
thing is for sure: we will have a greater chance of mitigating the
impacts of climate change by working together, and the Middle
East is no exception in that regard.
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Regional groupings

There have also been attempts to address regional energy- and
climate-related issues through regional groupings. Countries in
the region are not waiting for external powers; instead, they
are forming alliances and regrouping—see the new BRICS
membership and the Saudi-Iran rapprochement, for example. It
is important to consider the merits of institutional cross-border
cooperation by examining existing or proposed platforms for
dealing with energy supply (e.g., a reformed East Mediterranean
Gas Forum (EMGF) that includes more members and clean
energy—see more below).

Additionally, forums for tackling climate change (such as the
author’s proposed regional Levant-North African Environmental
Forum, the Cypriot initiative, etc.) should be considered and/
or strengthened. The Negev Forum working group platforms
could be resumed to help address both energy supply
challenges and the potential for environmental cooperation
in light of climate change, especially if relations between the
N7 countries—Bahrain, Egypt, Israel, Jordan, Morocco, Sudan,
and the UAE—improve following an eventual change in Israel’s
government and its policies in the region.

Israeli President Isaac Herzog introduced a “renewable Middle
East” plan for countries of the region to cooperate on climate
change. Additional initiatives include MENA2050, which
established the Climate Action Committee to tackle shared
climate change challenges in the region. The committee
includes experts such as former ministers of environment
and former United Nations Conference of the Parties (COP)
secretaries-general. Organizations like EcoPeace have made
impressive strides in recent years by capturing the attention
of senior decision-makers and demonstrating their ability to
implement projects on the ground.

Before the attack by Hamas on Israel on October 7, 2023,
which triggered the ongoing conflict, Israel and various Arab
states, including Lebanon, Iraq, and the Palestinian territories,
attended a regional climate change meeting organized by the
Egyptian government at the COP27 summit in November 2022
to promote cooperation in addressing climate change. Every
such initiative can play an important role in fostering enhanced
cross-border cooperation on mitigation and adaptation
measures, and projects aimed at tackling climate change and
promoting clean energy in the region.

The EMGF was established to convene the Eastern
Mediterranean’s main gas producers and consumers. The forum
consists of Egypt, Cyprus, Israel, Jordan, and the Palestinian
territories, as well as France, Greece, and ltaly, with the United
States, the European Union (EU), and the World Bank as

observers, and its secretariat is based in Cairo. The EMGF has
proven successful in bringing together some regional actors
that are in conflict, such as Israel and the Palestinian territories,
to discuss gas cooperation in the region constructively.

It is worth noting that the Palestinians possess the Gaza
Marine gas field, with plans to develop and export gas to
Egypt as well as consume it locally. There are also projects to
connect Gaza and the West Bank to Israel’s natural gas system.
However, for the EMGF to survive and flourish, it will need to
adapt. It must focus on how the MENA region can work together
on the energy transition. While natural gas is undoubtedly part
of this, it is necessary to broaden the mandate to include clean
energy and consider how the interconnecting gas pipelines
in the region can eventually transport hydrogen. This author
and others have called for a name change from EMGF to East
Mediterranean + Energy Forum (EMEF+) to account for other
forms of energy besides gas. Additionally, it will be necessary to
consider adding more members, such as Turkey and Lebanon.
With the Lebanese-Israeli maritime deal having been reached,
it makes sense for Lebanon to join, not least to foster energy
cooperation across conflictual borders. However, this can only
happen once further escalation in the wake of the wars in Gaza
and Lebanon is avoided.

Future issuesthat arise between Israel and Lebanon concerning
the Qana field may require a unitization agreement in general.
While the Lebanese-Israeli maritime deal includes assurances
and a role for the United States in settling issues between the
countries that do not have diplomatic relations, it is important
for the parties to meet in a larger forum. Similarly, finding a way
to integrate Turkey into the EMEF+ would be an important step
in resolving outstanding disputes between Turkey, Greece, and
Cyprus in the Eastern Mediterranean.

The settlement of these disputes will be critical for fruitful
cooperation in the Eastern Mediterranean. Just as the US
government successfully mediated the Lebanese-Israeli
maritime border (and hopefully will succeed in efforts for a
permanent land border agreement), it will be crucial for the US
governmentto now focus onresolving these issues. Discussions
on additional gas pipelines from the Levant to Europe or
enhanced electricity connectivity should include Turkey.
Ultimately, the Euro-Asia connector may proceed as planned,
connecting the Levant to Europe via Cyprus and Greece, but
it is important to include Turkey to avoid it becoming a spoiler.

The EMEF+ could also play a significant role in driving
forward and coordinating mitigation and adaptation efforts
regarding climate change, with similar impacts for the Eastern
Mediterranean countries.
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Landon Derentz, senior director of the Atlantic Council’s Global
Energy Center and a former US executive board member to
the EMGF, notes that some senior Western officials are already
promoting this concept within their own governments. “There is
an appreciation in many EMGF capitals that replicating the level
of coordination realized through cooperation on gas markets
will elevate the ability of Eastern Mediterranean countries to
accelerate aspects of the energy transition while safeguarding
regional energy and economic security,” said Derentz.

The role of the UAE in the reformed EMGF, or the EMEF+,
should also be considered. At the very least, the UAE could join
as an observer alongside the US government, the EU, and the
World Bank. Ideally, the UAE would join as a full member. With
the UAE positioning itself as a regional, indeed global, leader
in the energy transition, with Masdar and Abu Dhabi-based
IRENA spearheading these efforts—especially with the UAE
presidency of COP28—it is important to consider how the UAE

can play a central role in the EMEF+. This could take the form
of a joint secretariat, with alternating meetings between Cairo
and Abu Dhabi, for instance, where gas meetings take place in
Cairo, and renewable energy meetings occur in Abu Dhabi—or
some other form of collaboration.

“Efforts by the United States, India, the UAE, and Europe to
establish an economic corridor from Mumbai to Berlin are
anchored in a strategy to connect the Arabian Gulf to the
Mediterranean, including through the UAE, Israel, and the
Palestinian territories,” said Derentz. The UAE’s membership in
the EMGF could build upon these diplomatic efforts launched
during the Group of Twenty meeting in India in September
2023 and further facilitate shared economic opportunity for
all parties in the region. This argument contends that such a
corridor has increased urgency to mitigate the risk of reliance
solely on export via the Suez Canal following the Houthi attacks
in the Red Sea.
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Specific initiatives, projects, and proposals

This section will examine projects—planned, underway, or

proposed—in the energy sphere. In this regard, the role of
the private sector will also be discussed, focusing on specific
initiatives and projects in which it plays a role, both present
and future.

I tis worth turning now to specific proposals in various realms.

Hydrogen

Saudi Arabia is planning the world’s largest utility-scale green
hydrogen project, with commissioning planned for 2026. The
initial production will include 600 tons of clean hydrogen daily
and 1.2 million tons of green ammonia per year. According
to senior Neom officials, the hydrogen produced in Neom is
primarily intended to be transported as ammonia by ship
to global markets. This transport will likely occur via ships
traveling from the Red Sea through the Suez Canal, reaching
the rest of the world, or via pipeline to Egypt and then to global
markets via Egyptian ports. According to Neom’s website,
the project will mitigate the impact of 5 million metric tons of
carbon emissions per year.

Ammonia could also be exported from Neom to Jordan by
land in trucks, then transported northward from Jordan to
Lebanon, Syria, Iraq, and Turkey. From Jordan, it could also
be transported overland to Israel, reaching the Mediterranean
coast, Europe, and the rest of the world. Saudi Arabia could
also export ammonia directly by ship to the southern Israeli
port city of Eilat, from where it could be transported to the
Mediterranean coast (see Figure 3).

Saudi Arabia could also export to neighboring countries via
rail and pipelines if there is a domestic market for hydrogen or
ammonia in the MENA region. For example, hydrogen pipelines
could run from Saudi Arabia westward to Jordan and from there
to Syria, Lebanon, and Israel. Given the recent Houthi attacks
from Yemen, this additional export route has gained relevance
due to risks associated with relying solely on the Red Sea.
Pipelines could also be routed eastward from Saudi Arabia to
the Arab Gulf countries.

For a viable market for hydrogen, the price would need to
be competitive with other fuels, either through production
cost reductions or government incentives (as is currently the
case in the EU and the United States, for example). If a rail
system throughout the Middle East were to be reestablished—

potentially building on the old Ottoman railway network—
ammonia could also be transported by rail.

The case for a hydrogen pipeline network will depend on
the development of a MENA hydrogen market. According
to a senior businessman from the region, until incentives
are introduced in the region to make hydrogen competitive,
much of the production will be deemed for export to Europe
and elsewhere, where incentives are already in place. That
said, national governments in the region do have plans for
domestic consumption, so it will be important to monitor the
implementation of these planned incentives.

At COP27, Egypt took meaningful steps to address some of the
abovementioned challenges. A Regional Center for Renewable
Energy and Energy Efficiency (RECREE) official emphasized that
at COP27, eight hydrogen memorandums of understanding
(MoUs) were signed with Egypt alone, reflecting Egypt’s aim to
become a regional hydrogen hub. These MoUs included plans
for an eight billion dollar hydrogen plant in the Suez Economic
Zone (SCEZ). Masdar is also planning a mega hydrogen project
in the SCEZ.

According to the Moroccan national road map on green
hydrogen:

“By 2030, [Morocco] envisages a local hydrogen market
of 4 terawatt hours (TWh)and an export market of 10 TWh,
which, taken together, would require the construction of
6 GW of new renewable capacity.”

Further east in the region, Oman is set to become a major
hydrogen producer by 2030 and the UAE has its own major
plans as well in this regard. Israel and Jordan also have their
own, more modest plans for producing hydrogen, which—
considering their relatively small markets, geographic proximity,
and existing pipeline infrastructure—could likely form the basis
of cooperation in this field between the two countries.

Renewable energy

The Middle East has been blessed with many advantages,
one of which is optimal solar irradiance for generating clean
electricity. In some parts of the region, land is abundant for
hosting large-scale solar farms. In Neom, for example, Saudi
Arabia plans to generate around 4 GW of electricity from
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Figure 2. Electricity infrastructure in the Middle East

renewable energy (wind and solar PV), with 3 GW allocated to
meet the energy needs of the hydrogen plant.

In other parts ofthe region where land is less abundant, resource
swaps are being considered. For instance, at COP27, the UAE,
Jordan, and lIsrael sighed a water-energy swap deal. Project
Prosperity involves building a 600 MW solar PV plant in Jordan,
with the generated electricity transmitted to Israel in exchange
for desalinated water. Masdar is developing this project. Project
Prosperity is a significant example of the importance of cross-
border cooperation in the region, providing clear benefits to
all participants. The project has a climate rationale, as well as
energy, water security, and economic motivations.

Jordan will need to continue implementing major utility projects
within the kingdom to reach its target of 3 GW by 2030.
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Figure 3. Gas infrastructure in the Middle East

Although the war that followed the attacks on Israel by Hamas
on October 7, 2023, and the heightened regional tensions have
put this and other important cross-border projects involving
Israel on hold, once the conflict subsides, it will be critical to
resume such initiatives.

Much more can and should be done to advance renewable
energy in the region. In Egypt, for example, there are multiple
plans for utility-scale solar PV projects. At COP27, renewable
energy deals for projects throughout Egypt, including solar PV,
were signed, amounting to investments valued at billions of
dollars. While these efforts are a step in the right direction, one
area repeatedly discussed but still lagging is solar development
in the Sinai Peninsula (see Figure 2). Such projects would
not only serve Egyptian communities but could also provide
electricity to Gaza and beyond.
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Egyptian officials, however, have cited security concerns in
the Sinai as a barrier, explaining that these issues need to
be resolved before major economic initiatives can proceed.
With Egypt now leading international efforts to develop the
Gaza Marine gas field, this could be an opportune moment to
establish Sinai as a solar PV hub. As the region and the world
begin to consider a “day after” plan for Gaza, there is a growing
need to support reconstruction and meet urgent energy needs.
The potential is enormous, and the electricity generated could
benefit both Egyptians and neighboring communities. Egypt
could leverage international political and financial support for
renewable energy projects to transform Sinai fundamentally.
Perhaps, with such significant economic and international
interest, Egypt’s security concerns might be alleviated. A
small but meaningful step in this direction was the 25 MW of
renewable energy made available by new local projects to
COP27 hosted in Sharm el-Sheikh, in 2022.

In Gaza, while the potential for solar PV is limited, the analysis
undertaken by the international community has shown that
some utility-scale solar PV projects could be feasible in the
buffer zone (also known as the Access Restricted Area) and
other locations, which could help alleviate the electricity
shortage in the area to some extent. In the West Bank, however,
the potential for solar PV is much greater; the World Bank has
estimated some 3,000 MW of installed capacity is feasible.

Due to political challenges, especially concerning projects in
Area Cin the West Bank, major utility-scale projects have stalled.
This author has in the past suggested to various international
governments a potential solution to overcome some of these
political obstacles: the creation of Designated Renewable Energy
Zones (see Figure 2). These zones would consist of several
locations throughout the West Bank where a fast-track permitting
system would be implemented. Within these zones, coordination
among Palestinians, Israelis, and international developers
would be streamlined to enable rapid project implementation.
Keeping politics out of these zones (i.e., avoiding any political
designations) while focusing on the practicality and bankability
of such projects would be key to success.

US leadership would be essential for such an initiative to
succeed. An international developer would also be required
to work closely with the Americans, Palestinians, and Israelis.
Other financial institutions, such as the European Investment
Bank (EIB) and the European Bank for Reconstruction and
Development (EBRD), have expressed interest in developing
solar PV in the West Bank and have local representatives
actively promoting such initiatives.

Of course, to realize such projects in Gaza and the West
Bank, it will be necessary to have in place the right local
leaderships coupled with support and initiative from exter-
nal actors, particularly following the Israel-Hamas war and
its aftermath.

Egypt aims for 42 percent of its energy to come from renewable
sources by 2035. It has already achieved impressive progress,
with no less than 6,100 MW of installed renewable energy
electricity capacity, comprising 50 percent hydropower and
50 percent solar and wind. Additionally, Egypt is working to
incentivize private investment in renewable energy. A RECREE
official cited the Benban Solar Park in Aswan as an example,
which has a capacity of 1,650 MW.

Lebanon has made significant strides in constructing solar PV
facilities, particularly since the reliability of its electricity grid
has been questioned due to the ongoing electricity crisis.

Israel will also need to ramp up its solar PV utility-scale
initiatives if it is to meet its renewable energy targets. The main
potential lies in the Negev Desert (see Figure 2), which could
also serve Palestinian energy needs, especially in Gaza (as the
West Bank has its own untapped potential).

Electricity grids
The MENA region has three separate electricity grid blocks:

1 The Gulf Cooperation Council (GCC) block

2 The Mashreq block (Egypt, Iraq, Jordan, Lebanon, Libya, the
Palestinian territories, Syria, and Turkey)

3 The Maghreb block (Algeria, Libya, Mauritania, Morocco,
and Tunisia)

The three grids are not connected, although some members
of the Mashreq block overlap with certain Maghreb block
countries. The GCC grid has proven reliable, albeit primarily for
emergency and peak scenarios. The Maghreb grid has been
a relatively effective means of transferring electricity between
member countries. In contrast, the Mashreq block has been the
least successful, though certain elements have proven useful
(e.g., the upgrade between Jordan and the West Bank a couple
of years ago).

It is critical to prioritize the interconnection of these grids for
the following reasons:
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1 As the countries in the region increase their renewable
energy capacity, upgrading and interconnecting electricity
grids is necessary to achieve better stability in electricity
networks.

2 As climate change impacts the region, stress on energy
resources is increasing. The ability to transmit electricity
surpluses to areas with deficits will enhance energy security
and, in turn, national security in the region.

3 In addition to the significant advantages of regional
interconnection, an interconnected grid offers a stronger
incentive for Europe to connect to a region that is itself
interconnected. In this regard, note the planned electricity
connection to Europe via Cyprus (see further details below).

In addition, as the Atlantic Council’s Derentz has stated: “Load
shifting could be a powerful incentive for such electricity
connections as well, as grid operators balance demand heavily
influenced by weather patterns.”

Some countries are not waiting for formal connections to be
established between the MENA electricity blocks. For example,
Egypt and Saudi Arabia have launched the Egypt-Saudi
electricity interconnection project. Egypt has constructed
several energy interconnectors as part of its plan to become
an energy hub. One interconnector with Jordan has a capacity
of 250 MW, which is expected to increase to 450-500 MW. A
smaller interconnector with Sudan has a capacity of 80 MW,
with plans to expand it to 300 MW. The third interconnector,
with Libya, currently has a capacity of 200 MW.

In 2019, a MoU was signed to establish an interconnector with
Cyprus and Greece, to be built in two phases of 1,000 MW
each, providing a total capacity of 2,000 MW; the agreement
is currently under technical study. Another interconnector,
which is under study, would connect Egypt with Iraq via Jordan,
transferring around 100-150 MW in the first phase and reaching
500-600 MW capacity in the second phase.

The Israelis seek to have their grid connect to the Mashreq
grid. If this is not politically feasible, then at the very least, the
Israeli grid should initially connect to neighboring countries,
specifically Egypt and Jordan (and eventually Lebanon and
Syria). As mentioned above, this can only occur realistically
once certain political conditions are met following the October
7, 2023, war and its aftermath.

Project Prosperity is already envisioning an Israel-Jordan
grid connection, as Jordan will be transporting electricity
generated from its solar PV plant to Israel. This will necessitate

a proper grid connection, which could serve as a foundation for
additional grid connections with Israel. As Israel is positioned
at a critical geographical location and at one of the possible
gateways for exporting electricity to Europe, it will be crucial for
its neighboring Arab countries to be able to transit electricity
through Israel as an export option. For Israel and its neighbors,
such a move would be an important step toward greater energy
security. For European and US stakeholders, it would represent
a significant de-escalation step in a troubled region.

Increased grid connectivity, however, could introduce greater
vulnerability to cyberattacks on the network. Safeguarding
the grids from such attacks and protecting the underlying
energy production facilities—whether from renewable sources,
conventional power stations, or nuclear power plants—will be
crucial. At an Atlantic Council eventin May 2023, Robert Silvers,
under secretary for policy in the US Department of Homeland
Security, highlighted the importance of cybersecurity for US
energy infrastructure, emphasizing that all energy-exporting
countries must prioritize these defenses.

Natural gas and nuclear energy

NATURAL GAS

Natural gas plays a crucial role in the energy transition in the
MENA region. As discussed above, energy remains at the
forefront of regional diplomacy and beyond. Many countries
rely almost entirely on natural gas for electricity generation.
As a transitional fuel, this reliance is practical, especially
compared to alternatives like diesel or coal, which are far more
carbon-intensive. Currently, 60 percent of Israel’s electricity
is generated from natural gas, and the country has been
gradually closing down and preventing the establishment
of new high-polluting coal and oil power stations. It is important
to ensure that the current government implements these
policies, which previous Israeli administrations set.

Jordan, as does Egypt, heavily relies on natural gas imports,
primarily from Israel and Egypt, to meet most of its energy
needs. Lebanon plans to gain access to natural gas via the Arab
Gas Pipeline, and a potential gas discovery at the Qana field in
the eastern Mediterranean Sea could allow Lebanon to meet
some or all of its electricity needs through domestic natural
gas. Similarly, Saudi Arabia, in addition to oil, relies on natural
gas for power generation and plans to continue to do so for the
foreseeable future. The Palestinians discovered gas offshore
Gaza in the Gaza Marine field over twenty years ago but this
has not as yet been developed; however, recent developments
are encouraging as they suggest Egypt’s EGAS will develop the
field with Palestinian partners, with a pipeline planned from the
Gaza Marine field to Al Arish (see Figure 3).
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The G4G project, briefly mentioned earlier, of which this author
was the architect, was in the beginning of the implementation
phase before the October 7, 2023, war, aiming to connect Gaza
to natural gas. Understandably, this project, like any involving
Gaza, will likely resume only as part of broader international
efforts to rebuild Gaza after the war and a withdrawal of Israeli
presence from the Strip. Initially, the gas would be supplied
from lIsraeli fields, with the potential for sourcing from Gaza
Marine through swaps in the future.

Countries in the region are already connected or in the
process of establishing additional cross-border natural
gas connections. The G4G project exemplifies how energy
necessity and pragmatism can prevail over narrow political
considerations. This principle was further demonstrated in the
Lebanese-Israeli maritime agreement. The most challenging
part of the G4G project that this author faced was securing
formal approvals from both the Palestinian and Israeli prime
ministers, as both needed to endorse the project. However,
once political approval was obtained (as far back as 2016), the
parties convened to work, and progress began in earnest.

After forming a G4G Task Force, international support was
soon secured and funding naturally followed—initially critical
funding from the Dutch and subsequently from the EU and
Qatar with continuous political support from the United States
(see Figure 3). As mentioned, prior to the Israel-Hamas war, this
project was in the implementation phase. Its continuation now
depends on the commercial parties finalizing the necessary
agreements and the Palestinians meeting the financial grant
conditions set by the funders, once the conflict is over and
political conditions allow for the project to resume.

The G4G project is likely the best example of a “plug-and-
play” initiative that could be implemented as part of Gaza’s
reconstruction. It is hoped that Palestinians, in cooperation
with Israelis supported by international funders such as the EU
and Qatar, along with ongoing support from the Netherlands
and political support from the United States, will see this
project to completion.

The cooperation paradigms demonstrated in the G4G project
and other regional initiatives can serve as a foundation to
deepen the energy ties that bolster energy security and,
importantly, extend cooperation to tackling climate change.
However, one of the clear lessons of the October 7, 2023,
massacre and the ensuing bloody war is that any projects for
Gaza requiring Israeli cooperation and international financial as
well as political support will not be viable under Hamas’s rule
in Gaza. The longstanding Netanyahu policy of strengthening
Hamas in Gaza and enabling billions of dollars of funding go to

it in exchange for “quiet” to weaken the Palestinian Authority
has proven misguided.

Therefore, it is evident that projects such as G4G or any other
major transformative infrastructure projects can only proceed
once a moderate Palestinian regime controls Gaza. The practice
of working on such projects through intermediaries, knowing
Hamas was in control, is no longer tenable. Moreover, it is clear
that international financing (especially Arab) or cooperation with
Israel on such Palestinian projects will not be forthcoming as
long as the extremist Netanyahu government remains in power.

While natural gas has proven to be a basis for cooperation
between even longstanding adversaries (as demonstrated for
years by the G4G project and the Lebanese-Israeli maritime
agreement), the parties must also work together to jointly
address global warming as the region transitions away from
natural gas to cleaner fuels. Neom presents a promising
starting point.

One proposal could involve building a spur pipeline from Neom
to Jordan and from there to the Mediterranean via Israel. This
would also allow for adaptation of the existing natural gas
pipeline networks for hydrogen transport. In Israel, the natural
gas network, according to the Israel Natural Gas Lines Co.
(INGL), is expected to have the capacity to transport at least 30
percent hydrogen. The same would apply to the G4G pipeline,
as INGL ensured it could eventually transport hydrogen, with
carbon capture, utilization, and storage technology considered
for the Gaza Power Plant.

International  stakeholders, especially the EU and
the Dutch government, welcomed and even stipulated these
provisions to align with their own decarbonization policies,
particularly regarding development aid.

In terms of other regional gas pipeline projects or initiatives,
Israel is planning a new pipeline from Israel to Port Said near
Damietta to increase the supply of Israeli gas to Egypt, as
Egypt will be reliant on increased imports of Israeli gas in the
coming years (see Figure 3). Furthermore, on the eve of the
Israel-Hamas war, the Palestinians were advancing a projectin
cooperation with Israel to supply natural gas to the West Bank
at Jenin. This project will provide an important source of fuel to
the West Bank, as it is tied to the planned combined cycle gas
turbine plant in Jenin.

There are plans for an eventual extension of the Arab Gas
Pipeline to Iraq, although no tangible progress has been made
in that regard. Additionally, Israel has plans on the drawing
board for another gas connection to Egypt, running onshore
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from Ashalim in the Negev Desert to the Egyptian border, but no
significant progress has been made regarding this project either.

It is also worth mentioning the East Med Gas Pipeline, which is
designed to transport natural gas from offshore Israel and Egypt
through Cyprus (and potentially Lebanese gas, should sufficient
quantities be discovered) to Europe. The $6 billion—$7 billion
initiative, apart from providing an export market for Eastern
Mediterranean gas, was welcomed in Europe, especially in
the wake of the Russian war in Ukraine, as Europe sought to
diversify away from Russian gas. However, the withdrawal
of US support for the project, coupled with unresolved political
issues involving Cyprus and high costs, has all but rendered
this initiative defunct. Instead, the United States and others
have opted to support electricity connections from the Eastern
Mediterranean to Europe, particularly in support of renewable
energy-generated electricity.

Shangyou Nie and Robin Mills, nonresident fellows at the
Center on Global Energy Policy at Columbia University’s School
of International and Public Affairs, argue in their report that
although a “New Eastern Mediterranean gas exploration that
could enter production around 2030 would find a ready market
in Egypt . . . gas producers in Israel and Cyprus would likely
not want to be completely dependent on the Egyptian market
given that Egypt would have large commercial leverage and (as
in the post-2011 period) may not pay promptly, may divert gas
from LNG re-exports to the domestic market, and/or may seek
to pay well below LNG parity.”

In 2030, Nie and Mills may be correct, but as the EU seeks to
transition away from natural gas post-2030 to cleaner sources
of energy, Israel may begin to struggle to find markets for its
gas beyond the Middle East.

The Egyptian Constitution, meanwhile, mentions renewable
energy as a key part of the country’s energy mix.

Nuclear

ISRAEL

According to one senior Israeli security analyst, who spoke
on the condition of anonymity citing security concerns, the
reason Israel doesn’t have nuclear energy is that, despite
having nuclear technology capabilities, it has not invested in
the necessary research and development for the country to
develop its own nuclear energy capabilities. Furthermore, as
Israel is not a signatory to the Nuclear Non-Proliferation Treaty
(NPT), importing the technology from the United States, South
Korea, and other countries is not currently a feasible option.
However, as nuclear energy remains a clean alternative to

hydrocarbons as part of the energy transition, it would be
prudent for the country to explore ways to incorporate this into
its energy mix. This won’t be straightforward, but at the very
least, a serious road map should commence in this regard in
consultation with Israel’s allies.

SAUDI ARABIA

As part of its energy Vvision, Saudi Arabia is
exploring nuclear technology to add to its energy mix. The
kingdom is seeking US support while also considering offers
from France, China, and Russia. Recently, this issue has become
linked to normalization talks with Israel, which, according to a
recent report, has agreed to Saudi Arabia having the capability
of enriching uranium on its own territory for civilian nuclear
energy purposes. As a signatory to the NPT, Saudi Arabia is
entitled to import nuclear technology for peaceful uses.

Nuclear energy possibilities for both Israel and Saudi Arabia
will likely be shaped by the regional outcomes following the
Israel-Hamas war. For example, if Hamas and the Netanyahu
government were to leave the scene, and Israelis and
Palestinians were to resume efforts toward a permanent
solution, this would likely be accompanied by a deepening
of the normalization process, potentially including a security
defense pact. This, in turn, could open new possibilities for
nuclear energy in the region.

JORDAN

Jordan, too, seeks to diversify its energy mix and as it is highly
dependent on imports, it is seeking to include nuclear energy.
More specifically, Jordan has been considering SMRs. Jordan
has significant uranium deposits. As Jordan is keen to increase
its energy independence, nuclear energy would clearly
contribute to that goal.

EGYPT

Egypt is planning nuclear energy production of 1.2 GW at the El
Dabaa site, initially with Russian developers and financing, as
well as South Korean subcontracting.

There are concerns that a proliferation of nuclear programs,
even if for civilian purposes, could trigger a new nuclear race in
the region. Statements by Saudi Arabia regarding the Iranian nu-
clear program add further support to this contention. However,
countries globally, including those in the MENA region, should
consider nuclear energy. Although expensive and requiring
strict supervision, regulation, and compliance—including ad-
herence to the NPT—it remains an important part of the energy
mix. Nuclear facilities should ideally be housed in stable coun-
tries (unfortunately, this not always a guarantee in the region).
Achieving this will depend on favorable political conditions.
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COP28, COP29, and beyond

ADNOC, the oil major led by the UAE’s Sultan Al Jaber

(who also served as COP28 president), announced that it
had awarded the world’s first carbon-neutral gas project, valued
at seventeen billion dollars. If successful, this project could set
a new standard for the industry during the energy transition. In
2023, ADNOC announced it would become net zero by 2045,
five years ahead of the commonly targeted date of 2050, and
committed to achieving zero methane emissions by 2030.
These are welcome announcements from one of the leading
global oil companies.

The UAE hosted COP28 in 2023. Ahead of the summit,

It was crucial for the UAE to bring the oil majors to the table
at COP28 in Dubai to secure meaningful carbon emissions
reduction commitments from them. Equally important was
mobilizing substantial public and private financing for the
energy transition and encouraging and rewarding innovation
in the climate space.

Governments and development finance institutions such as
the EBRD, EIB, World Bank, the US International Development
Finance Corporation, and others have a critical role to play
here—especially in the Global South—as does the private
sector. The International Energy Agency stated:

“[T]o avoid the worst impacts of climate change, we’ll
need to spend a lot more. About $4.5 trillion a year by
the early 2030s ...

The majority of this funding will need to come from private
finance.

Among COP28’s key achievements were ten pledges by
countries around the world, including:

® Global Renewables and Energy Efficiency Pledge:
Accelerating deployment of renewables (to triple global
installed capacity by 2030) and energy efficiency (to
double the global average annual rate of energy efficiency
improvement through 2030) through domestic action.

® Coalition for High-Ambition Multilevel Partnerships Pledge:
Enhancing cooperation with subnational governments in
the planning, financing, implementing, and monitoring of
climate strategies to maximize climate action and increase
adaptation and resilience.

® Declaration of Intent on the Mutual Recognition of
Certification Schemes for Renewable and Low-Carbon
Hydrogen and Hydrogen Derivatives: Establishing mutual
recognition of certification schemes for renewable and low-
carbon hydrogen and hydrogen derivatives.

® Declaration on Climate Finance: Bolstering investment to
green the global economy, especially in support of emerging
and developing economies, via increased concessional and
private finance, more effective multilateral development
banks, and robust carbon markets.

® Critically, for the first time ever, fossil fuel transition was
included in the final COP text. Specifically, the final Global
Stocktake focused on “transitioning away from fossil fuels
in energy systems in a just, orderly and equitable manner.”

In the realm of climate finance, a few important milestones
were reached, including:

® Commitments of just under $800 million to the Loss and
Damage Fund.

® The establishment of Altérra, a climate investment fund
launched to mobilize large-scale investment for a new
climate economy, with an initial capitalization of $30 billion
and a target of $250 billion.

Bain and Company summarized that a total of $85 billion
was mobilized at COP28. Bain also projected a 2.1 degree
Celsius temperature rise by the end of the century based on
the pledges and targets made at COP28. Although this is an
improvement from COP25’s projection of 2.8 degrees Celsius,
much more remains to be done in upcoming COPs to ensure
we do not exceed 2.1 degrees Celsius—and, ideally, to lower
this target even further.

Given the accelerated rate of warming in the MENA region, it is
especially urgent to fulfill the commitments and pledges made
at COP28. This urgency underscores the need for a realistic yet
rapid and genuine transition away from fossil fuels.

What remains to be seen is whether the next COPs—the
aftermath of COP29 in Baku, COP30 in Brazil, and beyond—
will sustain the momentum needed to reach agreement on key
milestones to tackle climate change. Specifically, at COP29,
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https://www.marketplace.org/2023/09/26/clean-energy-investment-may-have-bought-a-chance-to-avoid-climate-catastrophe/
https://www.bain.com/insights/key-takeaways-from-cop28/
https://www.alterra.ae/
https://www.bain.com/insights/key-takeaways-from-cop28/

A man walks past a logo of the COP29 United Nations climate change conference, in Baku, Azerbaijan November 22, 2024.
Source: REUTERS/Maxim Shemetov

it was important to build on the climate finance momentum
and pledges made at COP28. In addition to mobilizing private
capital, states must also mobilize public funding for developing
countries, as outlined in the New Collective Quantified Goal.
Moreover, the challenges facing carbon markets must be
addressed comprehensively. The Loss and Damage Fund will
need to be strengthened and expanded to achieve tangible
success. The standards adopted at COP29 under the Paris
Agreement should unlock $250 billion annually for streamlining
carbon credits projects.

Finally, as the World Economic Forum rightly states, it is crucial
to refocus efforts on adaptation to climate change, not just

mitigation. The fact that Azerbaijan hosted COP29 presented
an opportunity, as seen at COP28, for a major hydrocarbon-
producing nation to take the lead in brokering agreements on
a phased, measured, and accountable reduction of fossil fuels
as part of the energy transition.

COP30 in Brazil will provide another opportunity to focus
on measures that support and incentivize Global South
countries in tackling climate change. As Brazil begins
preparations for COP30, there will likely be a renewed
emphasis on the rainforest and the shared global
responsibility—from north to south, east to west—to protect
the “earth’s lungs.”

ATLANTIC COUNCIL
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Conclusion

result of climate change. Without collaborative efforts to

adapt and mitigate its impacts, the region will likely face
increasing climate-driven conflicts. However, as evidenced by
the Israel-Hamas war, conflict remains an ever-present reality,
making cross-border cooperation—however necessary—an
ongoing challenge.

The MENA region is facing an impending catastrophe as a

The ongoing conflict began with a massacre by Hamas, which
included kidnappings and assaults in southern Israel, leading
to Israeli retaliatory strikes in Gaza that have caused significant
destruction and numerous casualties. The situation further
escalated when Hezbollah in Lebanon and the Houthis in
Yemen and Iragi and Syrian militias joined in attacking Israel
and its allies (in the case of the Houthis) as well as direct
attacks from Iran against Israel. The region now stands at a
pivotal crossroads. If the United States initiates a process to
solve the Israeli-Palestinian conflict permanently, it could, in
parallel, support both existing and new initiatives that promote
cooperation on energy and climate issues across political
boundaries, as demonstrated in this paper.

Two preconditions are critical for this cooperation. First, the
complete removal of Hamas’s military and political capabilities
in the Palestinian territories. Second, the departure of
Netanyahu and his government to pave the way for genuine
peace talks toward Palestinian statehood. Meeting these
conditions could lead to real cross-border collaboration, as well
as the resumption and expansion of the Abraham Accords. The
projects, initiatives and platforms proposed in this paper could
pose, should this be useful, an energy component of a US
comprehensive plan for the region which can be a cornerstone
of a new US administration.

Regional groupings, both new and reformed (e.g., EMGF/
EMEF+), can play a helpful role in this regard. We are witnessing
new—or at least reinvigorated—energy diplomacy from both
regional and external actors. While such diplomacy has the
potential to lead to conflict, if conducted correctly, it can
instead be harnessed for cooperation among the countries in
the region regarding energy and climate change. States need
to consider infrastructure and climate change security at similar
levels as they have considered traditional security alliances,
evaluating which alliances best serve their climate and energy
security concerns. Climate change is increasingly becoming a
national security issue.

The United States should prioritize resolving the Israeli-
Palestinian conflict, followed by the demarcation of the
Israel-Lebanon land border and addressing the Turkey-
Greece-Cyprus issue, to ease tensions in the Eastern
Mediterranean and the Middle East, thereby providing a ba-
sis for stronger energy cooperation. Given the instability in
the region, especially in the Levant, it will be essential for
key external actors, such as the United States, to lead these
efforts. It is proposed that the United States work with its
allies, particularly in the region, to establish formal mecha-
nisms that ensure cooperation across borders on combating
climate change and supplying energy throughout the area.
Such a mechanism will need to withstand internal chaos (as
we are currently witnessing in Israel and Lebanon, for exam-
ple) as well as cross-border conflict and political tensions.

Specifically, it is proposed that the United States—ideally
with its ally, the UAE—launch a set of formal energy and
climate task forces, ideally with a non-partisan structure
that can endure a change of government in the United
States or the Middle East, for each area, such as on Middle
East electricity grid connections, Middle East gas pipeline
networks, hydrogen, renewable energy (such as solar PV),
and cybersecurity. These task forces should be represented
by Middle Eastern countries and chaired by the United
States (and/or its allies, such as the UAE). Their members
should include energy and climate experts from the region
and representatives from both the private sector and
governmental finance.

The task forces would be a nonpolitical gathering with
the sole aim of cross-border planning and implementation
of projects. Task force members would report to the lead
(United States/UAE) on a regular basis regarding the status
of cross-border projects and cooperation. The United States
could bring in other countries, financial institutions, and
the private sector to provide financing for these initiatives.
The projects and initiatives could build on existing efforts,
agreements, and initiatives. While these projects alone will
not bring peace to the region, they can play a critical role
in fostering much-needed cooperation if the peoples of the
region are to have a fighting chance against the ultimate
threat to which they are all vulnerable: climate change.
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A Middle East energy and sustainability road
map in a new Middle Eastern order

CLIMATE SNAPSHOT: ISRAEL,
THE PALESTINIAN TERRITORIES, EGYPT,
JORDAN, SAUDI ARABIA, AND LEBANON

I n this section, | will provide a snapshot of what each country
covered in this piece is facing/expected to face as a result of
climate change in the coming years. This will look at data such
as temperatures, droughts, sea levels, migration forecasts, etc.
The purpose of this section is to demonstrate the severity of
the existing and expected consequences of climate change
in the Middle East and North Africa (MENA) region. As will be
demonstrated, many of the countries in the region share similar
challenges. Therefore, the adaptation and mitigations required
will be very similar as can be seen from the below data and
charts. The region is heating up at more than twice the global
level with impacts on health, water, agriculture, immigration,
and conflict.

Israel
According to the Israeli Ministry of Environmental Protection’s
2019 report, Climate Change Trends and Impact in Israel:

“Sea level in Israel rises by 10 mm per year, similar to the
rate of sea level rise in other areas of the Mediterranean
basin. A change in sea level will ultimately affect all of
Israel’s coasts, from Rosh Hanikra to the border of the
Gaza Strip.”

Although the focus of the report was confined to Israel’s
borders, it is evident that the impact of climate change does
not stop at the border with the Palestinian territories and will
have equally devastating consequences for Gaza.'

A 2023 report from NOAA Climate.gov reached much more
concerning findings on rising sea levels globally. This report
states in conclusion that:

“[Elven on the pathway with the lowest possible
greenhouse gas emissions and warming (1.5 degrees
C), global mean sea level would rise at least 0.3 meters
(1 foot) above 2000 levels by 2100. On a pathway with
very high rates of emissions that trigger rapid ice sheet
collapse, sea level could be as much as 2 meters (6.6
feet) higher in 2100 than it was in 2000.”

Another local report,? compiled by Israel Oceanographic
and Limnological Research, alarmingly concludes that it is
expected that there will be a significant rise in sea levels
around Israel until the end of the century. Specifically, the
report concludes that sea levels can rise up to 1.2 meters
and 1.6 meters by 2050 and 2070, respectively, and up to 2.4
meters by 2100. According to the report, this dramatic rise
will lead to the loss of large swaths of beaches and endanger
critical infrastructure, including water desalination facilities.
It is important in this context to note that Israel’s water
desalination facilities provide approximately 50 percent of
Israel’s drinking water and, indeed, are the basis for its water
exports to the Palestinian territories and Jordan. As such, any
serious harm to their operability will pose a direct national
security threat to Israel and its Arab neighbors. Moreover,
scores of people and businesses located within the area
impacted by the rising sea levels will be directly affected.
Entire cities will be affected. While the report relates to Israel,
it is clear that Israel’s neighbors would be affected in similar
ways. For example, if the Mediterranean Sea level along the
coast of Israel rises to 2.4 meters, so will the sea level along
Gaza?

1 This has been confirmed by Nir Stav, the head of the Israel Meteorological Service.

2 Given the sparsity of official data for the Palestinian territories, data for these areas was derived from available Israeli data, except where specifically noted.

3 In atelephone conversation, Ayah Lazar, the lead author of the Israel Oceanographic and Limnological Research report, agreed to consider including
assessments for Gaza, which could then be shared with Gazan colleagues. The feasibility of this will depend on post-conflict arrangements in Gaza.


https://www.gov.il/en/pages/climate_trends_and_impact_in_israel
https://www.climate.gov/news-features/understanding-climate/climate-change-global-sea-level
http://Climate.gov
https://www.haaretz.co.il/nature/2023-02-09/ty-article/.premium/00000186-358c-d2f5-a5ce-bdfebb1f0000

The figure below illustrates the expected weather changes
in Israel—similar weather patterns are assumed for the
Palestinian territories due to their proximity*—until the end of
the century. The green line indicates moderate global warming
with some reduction in carbon emissions, whereas the red line
indicates an increase in carbon emissions, representing an
extreme scenario. As shown in the figure, an extreme scenario
increase in temperatures in Israel will inevitably lead to more
droughts, increased water consumption for both drinking and
agriculture, and, as a result, a significant rise in additional
energy requirements.

A report from the Israel Meteorological Institute warns of
temperatures of nearly 50 degrees Celsius for several days

between June and September. According to this report, this
will lead to a nearly 10 percent increase in deaths during this
period, a 10 percent rise in electricity consumption, and up
to a 15 percent increase in hospitalizations due to blood and
vascular diseases.

Specifically, the report states that the extreme weather
conditions will lead to:

® “Extreme, heavy, concentrated rainfall. Such extreme
weather will also include ‘mini tornadoes’ that will
impact homes and agriculture. This will cause rivers to
rise, damaging main transport arteries and affecting
thousands of people living in lower areas, such as in Jaffa
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4 This was confirmed by Nir Stav, the head of the Israel Meteorological Service, who also stated his willingness to assist the Palestinians in establishing data
collection systems specific to their needs and to cooperate in data exchange. The feasibility of this will depend on post-conflict arrangements in Gaza.


https://www.ynet.co.il/environment-science/article/skflzipl3
https://ims.gov.il/sites/default/files/inline-files/%D7%AA%D7%A8%D7%97%D7%99%D7%A9%20%D7%99%D7%99%D7%97%D7%95%D7%A1%20%D7%9C%D7%90%D7%99%D7%A8%D7%95%D7%A2%D7%99%20%D7%9E%D7%96%D7%92%20%D7%90%D7%95%D7%95%D7%99%D7%A8%20%D7%A7%D7%99%D7%A6%D7%95%D7%A0%D7%99%D7%99%D7%9D%20%D7%91%D7%99%D7%A9%D7%A8%D7%90%D7%9C%20%D7%9E%D7%A2%D7%95%D7%93%D7%9B%D7%9F%2027-03-2023.pdf

and the Tel Aviv environs, who may be forced to vacate
their homes. In the south of the country, extreme rainfall
will result in major flooding in desert areas.

® “Continuous heatwaves will occur, particularly in the
eastern valleys. In the Jordan Valley and the Arava
region, extreme heatwaves will last throughout most of
the day on days they occur.”

The Palestinian territories

As mentioned earlier, many of the climate change impacts on
Israel will also apply to the Palestinian territories. Nonetheless,
below is some additional information specific to the Palestinian
territories.

According to the original Palestinian National Adaptation Plan
to Climate Change (note these are conservative figures and
more recent data suggests the numbers would be higher):

® Temperatures are expected to rise between 2—4 degrees
Celsius by the end of the century.

® There will be reduced cold periods and increased warm
periods.

® Rainfall is expected to decrease by 30 percent by 2090.

® There will be increased droughts and floods by the end of
the century.

While the Palestinian territories’ contribution to emissions is
negligible, it is one of the areas most vulnerable to climate
change. According to the updated Palestinian Nationally
Determined Contribution (NDC), the effects of climate change
in the Palestinian territories are expected to be devastating,
impacting various sectors, including:

® Agriculture: The availability of land for crops, as well as the
quantity and quality of produce, will be impacted, leading
to a substantial reduction in food production. Additionally,
rising sea levels will increase the salinity of coastal areas
such as Gaza, further damaging agricultural output.

® Waste: Waste management, already an acute problem in
the Palestinian territories, is expected to worsen as rising
temperatures compromise waste treatment solutions, which
are highly sensitive to temperature increases.

5 For more on this see the section on dealing with Gaza reconstruction below.

® Energy: Astemperatures increase, so willdemand for energy
in the Palestinian territories. Energy security is already a
significant challenge, with domestic production supplying
only 7 percent of consumption, according to the NDC. This
challenge is expected to become even more acute in the
coming decades.

® Water: Rising temperatures will increase the demand for
clean water. However, since water pumping and desalination
are energy-intensive, this increased demand for energy will
likely exacerbate water stress in the Palestinian territories
unless solutions are implemented. Moreover, with increasing
demand for water and more frequent droughts, traditional
water sources like aquifers are at risk of overexploitation and
contamination.

The NDC clearly states the health impacts of climate change,
including a rise in waterborne and foodborne diseases.
However, it is important to remember that the devastation in
Gaza as a consequence of the war with Israel will require major
building efforts, which will no doubt contribute significantly to
Palestinian territories’ emissions.’

Egypt

The impacts of climate change in Egypt are also troubling.
According to a recent UNICEF report, by the year 2080,
Egypt “is expected to experience an increase in annual
mean temperature between 1.8°C and 5.2°C, with maximum
temperatures expected to increase by 2.1°C to 5.7°C over the
same period.” The report also indicates that the severity and
frequency of heatwaves will significantly increase in Egypt,
with durations extending up to nearly three months longer than
currently recorded in an extreme scenario.

The same report notes, worryingly, that:

“In addition to the significant impact, these changes
will have on human health, particularly on children,
heatwaves will also negatively affect animal health,
agriculture, water resources, and ecosystems
thus producing additional damage to families and
communities’ livelihood.”

In terms of the impact of rising sea levels as a consequence
of climate change, the report highlights that coastal areas
in Egypt will be particularly exposed to flooding risks and
severe weather.


https://www4.unfccc.int/sites/NAPC/Documents%20NAP/National%20Reports/State%20of%20Palestine%20NAP.pdf
https://www4.unfccc.int/sites/NAPC/Documents%20NAP/National%20Reports/State%20of%20Palestine%20NAP.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Updated%20NDC_%20State%20of%20Palestine_2021_FINAL.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Updated%20NDC_%20State%20of%20Palestine_2021_FINAL.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Updated%20NDC_%20State%20of%20Palestine_2021_FINAL.pdf
https://www.unicef.org/egypt/media/9551/file/CCRI%20(Children's%20Climate%20Risk%20Index)%20Egypt%20Report%202022%20-%20English.pdf

The report continues:

“As a result of sea level rise low-lying coastal areas are
and will be increasingly exposed to flooding. This in
turn will increase coastal erosion, with waves extending
further inland and affecting homes, infrastructure,
agricultural land and ecosystems.”

This is especially concerning given Egypt’s long coastline,
which, as the report indicates, is inhabited by approximately
15 percent of Egypt’s population, particularly along the
Mediterranean Sea.

According to the UNICEF report:

“The shoreline along the Mediterranean Sea has a low
elevation, with large areas of the Nile Delta below sea
level, leaving it highly vulnerable to sea level rise. In
addition to major population centers, such as Alexandria,
Rosetta, Damietta, Port Said, Suez, and Hurghada,
coastal zones host important industrial, touristic and
agricultural activities.

“These characteristics make Egypt extremely vulnerable
to the risk of coastal flooding. Inundation due to sea
level rise and coastal storms threatens lives, property,
environmental health, and the structural integrity and
functioning of critical infrastructure. The inundation
combined with saltwater intrusion pose great risk to food
security and water security in the Nile Delta, an area that
is both densely populated and used for agriculture.”

Egypt scores dangerously high in terms of climate and
environmental shocks, as shown in UNICEF’'s Children’s
Climate Risk Index.

In light of this troubling data, Egypt’s hosting and presidency
of the 27th Conference of the Parties to the United Nations
Framework Convention on Climate Change (COP27) summit
was especially timely. Egypt plays a central leadership role in
the MENA region, and its commitment to addressing the risks
of climate change can influence other developing countries in
the region.

According to the Egyptian State Information Service, as
nearly 90 percent of Egypt’s land lies within the driest areas
worldwide, there is a significantly increased danger of
desertification, with massive impacts on agriculture and access
to water resources. This will likely lead to unemployment and
the closure of agriculture businesses as they struggle to secure

water supplies, ultimately prompting migration as farmers
seek livelihoods elsewhere. In this context, the importance of
retraining cannot be overstated.

The Egyptian State Information Service states:

“Although Egypt’s contribution to global warming is
almost very limited as the volume of its carbon emissions
cannot be compared to that of countries such as India,
China, the United States or any of the European countries
that consume huge amounts of thermal energy, yet
Egypt is more affected by the phenomena of climate
change than others, given its limited carbon emissions.”

The Egyptian State Information Service website further states
that the amount needed “in assisting Egypt carry out its
responsibilities in facing the effects of climate change [reducing
coastal floods or stopping saltwater encroachment threatening
land fertility and agricultural productivity] is very limited; not
exceeding 31 and a half million dollars.”

Fortunately, Egypt would be eligible for assistance from the
climate fund established at COP27 in Sharm El Sheikh, Egypt,
in November 2022.

Speaking at the Egyptian Centre for Strategic Studies in 2022,
Noha Bakr, a member of Egypt’s National Council of Human
Rights, reminded us of the importance of technology transfer,
finance, and capacity building for developing countries. She
emphasized the need for partnerships between developed and
developing nations, as well as the importance of developed
countries considering the development plans of the developing
nations, provided these plans include adaptation, mitigation,
and means of implementation. Egypt set a plan in 2022 toward
these goals, including initiatives to power all public transport
with natural gas, promote renewable energy, support recycling,
encourage green building, and improve waste management.

Jordan

Rising temperatures, reduced precipitation, desertification,
and a decrease in arable land suitable for agriculture will place
further pressure on Jordan’s agricultural economy, with major
impact on exports, livelihoods, and GDP. According to data
submitted by Jordan as part of its 2021 NDC report:

“All models predict a warmer climate with strong
confidence in temperature increase. In 2070-2100,
average temperature increase could reach +2.1°C [+1.7°C
to +3.1°C] under the RCP 4.5 scenario, and +4°C [3.8°C to
5.1°C] under RCP 8.5.”


https://www.unicef.org/egypt/media/9551/file/CCRI%20(Children's%20Climate%20Risk%20Index)%20Egypt%20Report%202022%20-%20English.pdf
https://www.unicef.org/egypt/media/9551/file/CCRI%20(Children's%20Climate%20Risk%20Index)%20Egypt%20Report%202022%20-%20English.pdf
https://www.sis.gov.eg/Story/160255/Egypt-and-Climate-Change?lang=en-us
https://unfccc.int/news/cop27-reaches-breakthrough-agreement-on-new-loss-and-damage-fund-for-vulnerable-countries
https://www.linkedin.com/posts/noha-bakr-35682b17_pillars-of-egypts-position-on-climate-action-activity-6995469702395236352-uQxx?utm_source=share&utm_medium=member_ios
https://unfccc.int/sites/default/files/NDC/2022-06/UPDATED%20SUBMISSION%20OF%20JORDANS.pdf

The report continues:

“The future projections indicated a warmer summer,
drier autumn and winter with medium confidence. The
warming would be more significant in summer, and the
reduction of precipitation more important in autumn and
winter than in spring, with for instance median value
of precipitation decrease reaching -35% in autumn in
2070-2100. ...

“The future projections also indicate more droughts,
where the maximum number of consecutive dry days
would increase in the reference model of more than 30
days for the 2070-2100 period.”

According to an International Committee of the Red Cross
(ICRC) report, Jordan will experience more frequent heatwaves
and fewer frost days by 2050. The report predicts a significant
reduction in precipitation, an increase in drought conditions,
and more intense heatwaves. It confirms the findings of the
Jordanian NDC submission in 2021, indicating that precipitation
could decrease by over 35 percent by the end of the century.
Given the country’s severe water scarcity, with an already
challenging 1,000 cubic meters per capita per year, this
situation will worsen as reduced precipitation and increased
drought further diminish replenishment rates for both surface
and groundwater sources.

The ICRC report continues:

“Most of Jordan’s water resources are transboundary,
requiring careful management. The lower Jordan River
Basin in particular — access to it, quantities extracted
etc. — is the source of contention, at times resulting in
military intervention.”

According to the Jordanian Ministry of Health, Jordan faces
high health risks from climate change, particularly regarding
respiratory, waterborne, and foodborne diseases. The most
vulnerable populations are the elderly and children, according
to the ICRC report.

A report from Weathering Risk and the AGRICA project from
PIK indicates that Jordan has already experienced climate
change-induced droughts, flash floods, and landslides, with
water stress levels becoming especially alarming. Jordan
is currently the world’s fifth most water-stressed country.
Additionally, the transportation sector in Jordan is one of the
highest contributors to the country’s emissions. Transitioning
to cleaner fuel sources for electricity generation and increasing
the use of electric vehicles could help mitigate these emissions.

According to the Weathering Risk and the AGRICA project from
PIK report:

“In the long term, the [temperature] increase will be
highest in the more populated northwest and west of
Jordan, with an increase by up to 71 very hot days by
2080, compared to the year 2000.”

The report highlights the dangers to human habitability and
implications for Jordan:

“For example, under a business-as-usual scenario, wet-
bulb temperature extremes in many cities in the MENA
region, particularly along the Persian Gulf, will exceed
a threshold for human habitability towards the end of
the century [emphasis added]. The projections of the
population’s exposure to heatwaves and heat-related
mortality illustrate possible consequences of projected
temperature changes in Jordan.”

The report reminds us that:

“Physical labor becomes difficult to impossible when
wet-bulb temperatures exceed 31°C, and heat stress can
be fatal to humans when wet-bulb temperatures exceed
35 °C for six hours or more. Wet-bulb temperatures are
air temperatures under conditions of 100 % humidity.”

Saudi Arabia

Research on the impacts of climate change in Saudi Arabia
reveals a very worrying trend, including that by 2050, extreme
temperatures in Saudi Arabia will become more uniform. The
report states that the area of extreme dry environments within
the kingdom will expand northward toward Riyadh.

Specifically—and worryingly—the report states that “under
a warmer climate, continuing daily work/life activities while
preserving health and well-being of residents and visitors could
be challenging in the region [emphasis added].”

In sum, rising temperatures and reduced rainfall will make
living conditions difficult in many parts of Saudi Arabia,
including (but not limited to) the main cities. This should
create an impetus for greener cities in Saudi Arabia, and if
Saudi Vision 2030 succeeds, it could serve as an example of
key steps needed to address climate change in urban areas.
However, establishing a new green city such as Neom will
not be enough. Measures to reduce carbon emissions will
also be needed in existing cities such as Riyadh, Jeddah,
and Dammam.


https://www.climatecentre.org/wp-content/uploads/RCCC-ICRC-Country-profiles-Jordan.pdf
https://www.weatheringrisk.org/sites/default/files/document/Climate_Risk_Profile_Jordan.pdf
https://www.mdpi.com/2073-4433/11/10/1068

Lebanon

Lebanon faces its own challenges with climate change. lIts
historically dysfunctional government, dependence of foreign
aid, and inability to make medium- to long-term policies add
further challenges to a country that is unprepared for mitigation
and adaptation measures and lacks meaningful regional
cooperation amid internal and external conflicts. According to
the ICRC, Lebanon is projected to experience an increase of
fifty-six very hot days by 2100 and a temperature increase of
nearly 4 degrees Celsius by the end of the century.

As with other Mediterranean coastal countries, Lebanon is
expected to suffer from rising sea levels, which will likely
impact coastal living, businesses, and significant infrastructure
located near the coast. In Lebanon, 90 percent of the
population lives along the coastline. For Lebanon to effectively
employ adaptation measures, it will need to address its primary
vulnerabilities, namely: “[D]lam capacity, human habitat and
urban concentration, dependency on imported energy, and
control of corruption,” according to the ICRC report. In addition,
annual water availability is projected to decrease by 29 percent
by 2080 as a result of the changes in precipitation patterns,
which will disrupt the groundwater recharge.

Lebanon, like Jordan, hosts a large number of refugees (about
1.5 million), which strains the country’s capacity to take climate
action amid immense economic and societal pressures.
According to the ICRC, this influx increases demand for water
by approximately 90 percent. Although Lebanon has greater
water access than its neighbors, inadequate management,
deficient infrastructure, high levels of pollution, inefficient
usage, and poor storage have limited access to available water
supplies. With the recent conflict between Lebanon and Israel,
the energy crisis is intensifying, increasing reliance on carbon-
emitting fuel sources.

In summary, increasing droughts, reduced precipitation,
population growth, floods, and rising sea levels will overwhelm
Lebanon’s inadequate infrastructure. Lebanon’s energy import
bill is currently around $1 billion. Estimates suggest that cooling
costs due to rising temperatures will reach approximately
$35 billion by 2080. As temperatures rise, mortality rates are
expected to increase. By 2080, an estimated fifty thousand
people in Lebanon could die from direct climate-related
causes—a conservative figure that excludes deaths and injuries
from indirect causes.

According to the Wilson Center:

“In the last two years, hundreds of fires have swept
across Lebanon [emphasis added] as well as the coastal
highland regions of neighboring Syria during summer
heat waves, reaching residential areas and forcing
hundreds to evacuate.”

Climate change will also have economic consequences for
Lebanon. According to the ICRC report:

“[Bly 2080 climate change will cause a 32 per cent
reduction of Lebanon’s GDP - leaving the average
household with economic losses greater than its annual
earnings.”

The MENA region in general
According to the Cyprus Institute:

“Mean temperature rises of about 1to 3°C in the next three
decades, of 3 to 5°C by mid-century and 3.5 to 7°C by the
end of the century placing Eastern Mediterranean and
the Middle East ahead of most other places on the globe
in terms of projected temperature changes [emphasis
added]. To make matters worse, precipitation is expected
to decline with reductions in mean annual rainfall of 10-
50% in northern parts of the Middle East, Turkey, Greece
and southern ltaly. Most of the decrease in rainfall will be
seen in the spring and summer seasons. ...

“This will cause severe risks of heat strokes and other
heat-related illnesses posing a major threat to public
health in the countries of the region.”

As can be seen in the Cyprus Institute’s report, a business-as-
usual pathway (e.g., RCP 8.5 from the report) implies warming
levels close to 5 degrees Celsius by the end of the century.
The warming will be strongest during the summer, with large
increases in both the intensity and duration of heatwaves
expected. Depending on the scenario, heat extremes have
the potential to become societally disruptive, as the Eastern
Mediterranean and Middle East regions will likely face
unprecedented heat extremes. In parts of the Middle East,
peak temperatures during heatwaves could exceed 60 degrees
Celsius, particularly in urban environments.


https://www.climatecentre.org/wp-content/uploads/RCCC-ICRC-Country-profiles-Lebanon.pdf
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https://www.climatecentre.org/wp-content/uploads/RCCC-ICRC-Country-profiles-Lebanon.pdf
https://www.wilsoncenter.org/article/climate-change-mena-current-pressures-and-future-dangers
https://www.cyi.ac.cy/index.php/eewrc/eewrc-research-projects/climate-change-and-impact.html

As sea levels rise, Alexandria, a city of five million, is sinking.
High waters are flooding basements of buildings near
Alexandria’s waterfront Corniche, leading to fatal collapses.

An illuminating, if not worrying, article by the World Economic
Forum mentioned that:

“The World Bank declared in 2016 that the MENA region
is among the most vulnerable places on earth to rising
sea levels. Forecasting a 0.5-metre rise by 2099, its
report warned that ‘low-lying coastal areas in Tunisia,
Qatar, Libya, UAE, Kuwait and particularly Egypt are at
particular risk.”

The World Economic Forum article continued:

“The region has been subject to an almost continuous
drought since 1998, according to NASA, which says the
current dry period is the worst for 900 years. The World
Bank, which is spending $1.5 billion to fight climate
change in the region, estimates that 80-100 million
people will be exposed to water stress by 2025.”

A Wilson Center report paraphrases Israeli architect Eyal
Weizman who:

“[Alrgues thatregions on the front line of the climate crisis
are susceptible to conflict and violence. For Weizman,
to understand the shape of conflict in the 21st century,
geopolitical borders must be considered in conjunction
with meteorological borders. [emphasis added].”

According to the ICRC, Jordan has nearly seven hundred
thousand refugees from the region, mostly from Syria.
Displaced people, including both internally displaced persons
and refugees, are particularly vulnerable to climate extremes.
This vulnerability is related to the temporary nature of the
infrastructure used by such communities, as well as the
increased risks posed by floods and inadequate shelter.

According to the Wilson Center report:

“Key regional industries, including tourism, fishing,
agriculture and trade, are predicted to be affected by
sea level rise and, like drought, will likely contribute to
large-scale domestic and international migration.”

According to one country case study (Iraq):

“Climate change and environmental degradation have
contributed to the displacement of at least 55,290
individuals in [International Organization for Migration]
assessed locations in central and southern Irag between
January 2016 and October 2022. This represents
an estimated 13 per cent of the original population
[emphasis added] that used to reside in these locations.
... [T]his trend is expected to worsen [emphasis added],
particularly in the absence of adequate mitigation and
adaptation strategies.”

In terms of longer-term cumulative estimates, according to
the International Organization for Migration, the worst-case
scenario by 2050 involves 19 million internal climate migrants.

The same report states:

“The climate change-fragility nexus and its linkage
with human mobility is increasingly gaining attention in
climate change discussions.”

Israelis and West Bank Palestinians may find themselves
facing the shared influx of refugees from Jordan or Iraq as
climate migrants move westward to relatively cooler regions.
While cooperation between Israelis and Palestinians is
currently minimal, necessity may force closer collaboration
to address “common threats,” as competition for land in
cooler regions (such as Jerusalem, its environs, and the West
Bank) and for scarce water resources is expected to intensify.
The same scenario applies to both Israel and Lebanon,
as refugees depart arid desert areas and move westward and
to higher altitudes. Similarly, Greek and Cypriot Turks could face
waves of immigration from the Middle East and North Africa.

With the devastation caused by the war in Gaza and nearly
2 million internally displaced persons, we are likely to see
increased migration from Gaza to other countries in the region
and further afield to Europe. Initially, this migration will be a
direct outcome of the war, but over time it may be driven by
the inability to manage climate change impacts in a war-torn
area, including access to sources of heating, cooling, and other
essentials. The same applies to Lebanon and Syria. Although
the immediate conflict appears to be abating—both internal
and regional—only time will tell how attractive they remain as
places to live or whether migration will continue.
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CURRENT ENERGY SNAPSHOT: ISRAEL, THE
PALESTINIAN TERRITORIES, EGYPT, JORDAN,
SAUDI ARABIA, AND LEBANON

In this section, | will examine the current energy demand and
supply snapshot of the countries covered. This will consider
both raw fuel sources, such as gas fields, as well as the current
infrastructure in place, including gas pipelines, electricity lines,
etc. Once again, it is hoped that by presenting the current
snapshot of demand and supply in the various countries, a clear
picture will emerge of the current and future challenges facing
these nations, as well as the critical need for cooperation across
borders. This cooperation is essential for these countries to a)
meet their demand and b) to do so in a more sustainable way
as part of a successful energy transition.

Israel

According to WorldData.info, as of September 2024, Israel
consumes:

“65.44 billion kWh of electric energy per year. Per capita
this is an average of 6,707 kWh.

“Israel can completely be self-sufficient with domestically
produced energy. The total production of all electric
energy producing facilities is 76 bn kWh, also 116 percent
of own requirements. The rest of the domestically
produced energy is either exported into other countries
orunused. Along with pure consumption, the production,
imports and exports play an important role.”

Israel enjoys energy security due to its ability to generate
sufficientenergy forits needs and, therefore, can also undertake
significant exports to neighboring countries, including Jordan,
the Palestinian territories, Egypt, and beyond. The discovery of
substantial natural gas off Israel’s coast in the early 2000s and
more recently has revolutionized the Israeli energy landscape,
providing Israel with a clear geopolitical energy advantage,
which will be discussed further in the main report.

In addition to conventional energy generated from natural
gas, Israel also generates electricity from renewable energy
resources, mostly solar energy. Although Israel was initially
a leader in solar energy technology, it has lagged behind
other countries in developing renewable energy sources. The
discovery of significant natural gas reserves shifted the priority
of consecutive governments toward exploiting this resource.
However, while natural gas remains a crucial component of

Israel’s energy transition in the near term, renewable energy
production is growing.

An Organisation for Economic Co-operation and Development
(OECD) report indicated that Israel is not meeting its own
carbon emission reduction targets, noting that the country’s
share of renewable energy in its energy mix is the second
smallest among OECD countries. Clearly, more progress can
be made in this regard, which will be explored further in the
next section.

Currently, Israel does not produce nuclear energy, despite
having the apparent capability to do so.

The Palestinian territories

According to WorldData.info, as of September 2024, the
Palestinian territories consume:

“13.49 billion kWh of electric energy per year. Per capita
this is an average of 2,612 kWh.

“Palestine can partly be self-sufficient with domestically
produced energy. The total production of all electric
energy producing facilities is two bn kWh. That is 14
percent of the country’s own usage. The rest of the
needed energy is imported from foreign countries.
Along with pure consumption, the production, imports
and exports play an important role.”

The Palestinian territories currently import some electricity
from Jordan via Jericho in the West Bank, and there are plans
to expand this further. Additionally, there is an electricity
connection from Egypt’s Sinai to the Gaza Strip for up to 30 MW,
though this connection has been inoperative since February
2018. Before the start of the Israel-Hamas war on October 7,
2023, Israel supplied electricity to both Gaza and the West
Bank, covering over 90 percent of the Palestinian territories’
electricity needs (see Palestinian electricity infrastructure in
Figures A.2 and A.3). Prior to the war, there was also some
locally generated electricity at the Gaza power plant when
diesel was available to operate it; this is a temporary solution
pending the full implementation of the Gas for Gaza (G4G)
project, discussed in the main report.

Thereisanacute needto ensure that energy efficiency initiatives
are fully adopted and to increase domestic production through
renewable energy, as well as diversify the supply from imports.
Projects are underway to supply the Palestinian territories with
natural gas from the Israeli network, which will be discussed
further in the main report.
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Figure A.2: Palestinian Power Sector — West Bank
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Source: Palestine Power Generation Co. at http://web.ppgc.ps/articles/view/57.

Figure A.3: Palestinian Power Sector — Gaza Strip
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Source: Palestine Power Generation Co. at http://web.ppgc.ps/articles/view/58.
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The above data was collected before the start of the Israel-
Hamas war in October 2023. A complete reassessment of
supply and demand in Gaza will be necessary in the immediate,
medium, and long term® As outlined below, some existing
and planned sources of supply remain relevant, but additional
considerations and data will need to be analyzed as part of a
comprehensive energy plan for the “day after” the war.

Egypt

According to WorldData.info, as of September 2024, Egypt
consumes:

“176.72 billion kWh of electric energy per year. Per capita
this is an average of 1,568 kWh.

“Egypt could be self-sufficient with domestically
produced energy. The total production of all electric
energy producing facilities is 216 bn kWh, which is 122
percent of the country’s own usage. Despite this, Egypt
trades energy with foreign countries. Along with pure
consumption, the production, imports and exports play
an important role.”

A senior Regional Center for Renewable Energy and Energy
Efficiency (RCREEE) official said Egypt holds the first place in
the Arab Middle East in terms of renewable energy installed
capacity.

According to the International Energy Agency:

“Egypt has initiated a number of energy sector reforms,
gradually reducing electricity subsidies and introducing
feed-in tariffs to promote renewable energy production.
Theenergysectorreformsrecentlyinitiatedbythe country
have resulted in a significant increase in investments
which have boosted electricity production over the last
5 years and ensured a stable supply across the country.

“Egyptalso has planstoincrease the share of renewables
in the electricity mix to 42% by 2035.”

A report from the International Trade Administration in the US
Department of Commerce nicely captured Egypt’s electricity
ties with its Arab neighbors and beyond:

“As part of the country’s plan to become an energy hub,
Egypt has constructed several energy interconnectors.

There is one with Jordan with a capacity of 250 MW,
which is expected to increase to 450-500 MW. There
is a smaller one with Sudan with a capacity of 80 MW,
which is expected to increase to 300 MW. The third
interconnector with Libya has a current capacity of
200 MW. The country is also working on finalizing an
interconnector with Saudi Arabia. In 2019, an MOU was
signed to establish an interconnector with Cyprus and
Greece that will be divided into 2 phases of 1000 MW of
capacity, providing a total of 2000 MW. The agreement is
currently under technical study. Another interconnector
is under study with Iraq via Jordan, transferring around
100-150 MW in the first phase and reaching 500-600
MW capacity in the second phase.”

Egypt currently imports gas from Israel, with a second pipeline
under development to supply additional gas, despite Egypt’s
substantial domestic reserves. As Egypt continues to expand
its gas production to address domestic shortages and
strengthen its position as a regional energy hub—by importing
gas for re-export via liquefied natural gas (LNG) facilities on its
Mediterranean coast—it will remain a key importer of Israeli gas
for the foreseeable future. According to a recent report, Egypt
holds about 1percent of the world’s gas reserves, approximately
77 Tcf, making it the sixteenth largest gas producer globally.

Jordan

According to WorldData.info, as of September 2024, Jordan
consumes:

“19.68 billion kWh of electric energy per year. Per capita
this is an average of 1,736 kWh.

“Jordan could be self-sufficient with domestically
produced energy. The total production of all electric
energy producing facilities is 22 bn kWh, which is 111
percent of the country’s own usage. Despite this, Jordan
trades energy with foreign countries. Along with pure
consumption, the production, imports and exports play
an important role.”

Jordan plans to address its dependence on energy imports
by advancing nuclear energy within the country. The strategy
involves a dual approach, deploying both a large-scale nuclear
plant and small modular reactors (SMRs). Jordan anticipates
that the large-scale project will not be operational before 2035,
but it aims to have SMRs in operation by 2032.

6  Atthe time of writing, in light of the Israel-Hamas war, diesel generators are the main source of electricity in the Gaza Strip, making it extremely difficult to

accurately assess the electricity supply there.
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Accordingto Word Data on energy consumption in Jordan, while
the mix of hydrocarbons in the energy mix is reducing and
renewable energy is increasing in the country, in order for
Jordan to reach its carbon reduction targets it will need to find
additional sources of cleaner energy. Currently, natural gas
remains a significant part of the energy mix, as illustrated by
imports from Israel. Jordan also maintains the infrastructure
to import from Egypt once Egypt is able to supply, and it has
an LNG import facility in Agaba, which has previously received
imports from Qatar.

According to the RCREEE:

“Jordan relies on importing energy resources to meet its
domestic energy demand for fossil fuels. These energy
imports account for more than 40% of the country’s
budget. Jordan’s total primary consumption is entirely
focused on fossil fuels, and its installed capacity is also
principally fired on oil and gas. Jordan’s government
plans to boost electricity generation capacity from
renewable sources to 3.22 GW by 2025. Jordanian
strategy aims to reduce energy consumption by 20% by
2020 and 18% by 2030.”

The energy measures that are considered to achieve the
Jordanian NDC targets include:

® increased percentage of electricity generated from
renewables to have a share of more 35 percent by the year
2030

® introduction of concentrated solar power
® improving efficient energy consumption in all sectors

® energy measures in residential sector—for example, natural
gas distribution in the main cities (Amman, Zarga, and Agaba)

® energy efficiency projects in industry

According to a RCREEE official, one year ago, Jordan completed
its tenders for renewable energy projects and did not launch
new tenders as the electricity grid is at full capacity. Once the
grid has been upgraded, Jordan will be able to reach even
higher levels of renewable energy projects. According to the
official, Jordan reached the first place in the Arab Middle East
for per capita share of renewable energy.

Saudi Arabia

Currently, the vast majority of energy in Saudi Arabia is
generated from hydrocarbons—mostly oil, but also gas.
Specifically:

“[PJroduction of Saudi Arabia ... came from three sources
oil, natural gas, and renewables. The contribution of oil
and gas was approximately 62 percent and 37 percent,
respectively, where the remaining 1 percent came from
other sources, including wind, solar, biofuels, and waste.”

Saudi Arabia’s Vision 2030 aims, among other things, to
diversify the country away from heavy reliance on hydrocarbons
and toward more sustainable sources of energy. While the
kingdom remains the top exporter of oil in the world (with
Saudi Aramco being the largest oil company globally, valued at
roughly $2 trillion), Saudi Arabia is investing billions of dollars
in diversifying its energy economy toward greener sources. In
November 2022, for example, Saudi utilities company ACWA
Power signed an agreement with Water and Electricity Holding
Company (Badeel) to build the world’s largest solar power
plant, a 2-GW plant in Mecca province. Saudi efforts in this area
will be discussed further in the main report.

Lebanon

According to WorldData.info, as of September 2024, Lebanon
consumes:

“9.17 billion kWh of electric energy per year. Per capita
this is an average of 1,712 kWh.

“Lebanon can completely be self-sufficient with
domestically produced energy. The total production of all
electric energy producing facilities is ten bn kWh, also 110
percent of own requirements. The rest of the domestically
produced energy is either exported into other countries
or unused. Along with pure consumption, the production,
imports and exports play an important role.”

However, the electricity systems in place were not sustainable,
relying on expensive imported fuel sources (over 90 percent)
and temporary costly solutions (such as electricity barge ships).
When the economic crisis worsened and fuel supplies ran out
in 2021, Lebanon was plunged into a major energy crisis and is
no longer is able to meet its energy needs. Although blackouts
have long been a feature of the Lebanese energy system, the
recent crisis has made them far more severe and constant.
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The BBC aptly summarized the chronology of Lebanon’s energy
struggles:

“Lebanon’s national grid has struggled to meet the
population’s full electricity requirements since the
country’s civil war began in 1975, forcing consumers to
rely on expensive neighbourhood generators to fill the
gaps. The civil war ended in 1990 but the grid problems
continued. The state provider, Electricity of Lebanon
(EDL), ceased supplying power altogether in 2021, when
it ran out of fuel, plunging the country into near total
blackouts. In Beirut, the blackouts continued for over a
year and a half, with EDL only able to provide electricity
for an average of 3-4 hours per day.”

While political and economic instability continue to dominate in
Lebanon, and in the absence of a clear and consistent policy, it
is difficult to envision a way out of the crisis. However, specific
project plans aim to at least partially address the energy crisis,
and the recent appointment of President Joseph Aoun offers
some hope for stability.

Pierre El-Khoury, the then general director of the Lebanese
Centre for Energy Conservation, the country’s national energy
agency, told the BBC: “Before 2021, households were installing
solar panels out of ecological concern.”

The BBC report paraphrased El-Khoury as saying: “Then, in
2022 ... the relative price of electricity coming from generators
increased tenfold in Lebanese lira.”

The BBC report added: “All this has driven a huge shift to
rooftop solar in Lebanon. Between 2020 and 2022, the
installed capacity of solar energy across the country multiplied
more than eight-fold, largely from rooftop solar.”

7  Original in Hebrew. Translation by the author.

OPPORTUNITIES FOR ENERGY COOPERATION
AND ADDRESSING CLIMATE CHANGE: ISRAEL,
THE PALESTINIAN TERRITORIES, EGYPT,
JORDAN, SAUDI ARABIA, AND LEBANON

Given the dire climate change situation emerging in the MENA
region, countries have no choice but to cooperate in order to
jointly address shared challenges. In a region where political
relations remain complicated, sustainable approaches must be
found to enable cooperation on climate change, energy, water,
and other critical issues. Hence, the proposed new US/United
Arab Emirates-led regional energy/climate task forces.

This section explores opportunities to enhance energy
cooperation in the region, as well as the opportunities and
necessity for jointly addressing climate change. As mentioned
earlier, much of this will depend on the outcome of the Israel-
Hamas war, as well as the post-Assad Syria and post-Nasrallah
Lebanon, and their aftermath. This section will begin by
examining existing (especially national) plans.

The Israeli plan

In October 2021, the Israeli Ministry of Energy (MoE) published
a plan to reduce the use of carbon by 2050.

N NI (Www.gov.il)
In the introduction to the plan, the MoE states:’

“The historic peace agreements from the East, the
aspiration for energy security and the transition to clean
and renewable energy as well as the discoveries of gas
which gave Israel energy independence made [Israel]
an actor in the field and are the basis for the regional
energy vision of Israel. ...

“Out of the energy 2050 vision and in looking at the
threats and opportunities we face in future, it appears
there is a need to act already today in order to solidify
cooperation with the neighboring countries [emphasis
added]. The intention to reduce emissions and with it the
transition to renewable energy offers a new opportunity
for regional cooperation which will enable electricity
grid connections, export of natural gas, importing green
electricity from our neighbors and executing international
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infrastructure projects [emphasis added] which will form
thebasisforregionaleconomic cooperationwhichisbased
on the energy market. The historic peace agreement with
the UAE which led to a chain reaction with additional
neighboring countries is a unique opportunity on a global
scale [emphasis added] to establish the State of Israel’s
security as Israel saw itself as an energy Island for a long
time ....[T]here is a need to examine the establishment of
regional common infrastructure which will strengthen the
economies of the region already today and which hold
the promise for an energy transformation in future — for
example the gas pipeline connections may be used for
transmission of hydrogen.”

With regard to energy cooperation, this will explore possibilities
for intra-regional electricity grid connectivity as well as cross-
border gas pipelines. When the MoE report was published, there
was significant hope and plans for regional cooperation following
the Abraham Accords—a series of agreements that normalize
diplomatic relations between Israel and several Arab nations.
While the rationale for energy cooperation—and certainly
cooperation in the climate space—remains, it is still unclear
whether the Abraham Accords will serve as the best platform for
such efforts. This uncertainty stems from the cooling of relations
between the Abraham Accords Arab countries and Israel, driven
by the extreme policies of the current Israeli government and
the war between Israel and the Hamas terrorist group, along
with its aftermath. Any opportunities for cooperation are likely
to fail unless the conditions outlined at the beginning of the
main report are met—namely, the departure of Hamas and the
Netanyahu government. Moreover, a clear leadership role from
the United States, along with its regional allies such as the UAE,
in establishing energy and climate task forces may be critical for
such cooperation. This must be accompanied by a credible path
for resolving the Israeli-Palestinian conflict.

It’s worth noting one example of the deterioration of Israeli
government policies on reducing carbon emissions: the
previous Israeli government (led by Naftali Bennett; 2021-22)
passed a law taxing plastic disposable plates and cutlery.
Unfortunately, the current Netanyahu government abolished
this law, leading to a significant increase in the consumption of
disposable plastic plates and cutlery.

The Palestinian plan

The Palestinian plan can be succinctly summarized by the
following eight points:

1 Construct a total of nine high-voltage substations across
the West Bank (building on the four that have already been
constructed and are operational).

2 Construct a high-voltage transmission network backbone
and medium-voltage feeders.

3 Upgrade and expand the medium-voltage electricity
network.

4 Promote and develop the financial efficiency of electricity
distribution companies.

5 Promote the use of renewable energy and energy efficiency
technologies and resources.

6 Increase local generation through independent power
plants (both conventional, such as in Jenin and Hebron, as
well as nonconventional).

7 Develop the natural gas program (the G4G project® and
electricity generation in the West Bank, specifically the
Jenin project).

8 Implement energy sector reforms.

The original (prewar) Palestinian plan also includes:

1 Domestic generation of a minimum of 630 MW of renewable
energy by 2030 in the West Bank.

2 Resumption and upgrade of the Egyptian connection to
Gaza to a capacity of 100 MW.

3 Renewable energy projects in Gaza with a capacity of 30
MW.

4 Upgrading the Israel Electric Company’s grid to 161 kV with
an additional three lines.

8 The Gas for Gaza project, which began implementation in 2022 on both the Palestinian and Israeli sides, will now clearly only come to full implementation as
part of a comprehensive Gaza reconstruction effort. This author was the architect of the project and worked on it from 2014 to 2022 (when the project entered

the implementation phase).


https://www.reuters.com/world/middle-east/israel-drops-plastic-tax-despite-environmental-gains-2023-01-29/

5 Rehabilitation and upgradation of the existing distribution
and transmission grid in Gaza.

6 Installation of smart meters to improve collection and load
management.

In light of the war in Gaza, there will need to be a rethinking of
the appropriate energy solutions for the Palestinian territory.
These solutions can and should build on previous projects
but must be adjusted to reflect the new reality. For example,
additional electricity will need to be supplied from Egypt and
Israel to Gaza, beyond what was originally envisaged. Areas
adjacent to Gaza (e.g., in the Sinai in Egypt and the Negev in
Israel) will need to have solar farms capable of supplying Gaza.
Utility-scale solar farms in Area C of the West Bank will also be
required. (More on this in the main report.) One thing is clear: as
a result of the massive destruction in Gaza, it will be important
to rebuild the territory in a way that is greener and better.
Essentially, this means implementing measures to attempt
to reduce the carbon footprint of the reconstruction effort,
particularly for new buildings, and ensuring energy efficiency
is considered in all new construction.

While there are a number of Gaza “day after” groups working
on various Gaza reconstruction scenarios and doing important
work in this regard,’ readers are encouraged to review the
findings of various governments, institutions, and NGOs for a
more detailed assessment. However, | would like to highlight
a few key projects and initiatives that should be considered in
any comprehensive “day after” solutions pursued.

Regarding climate, as mentioned earlier, establishing a weather
early warning center in Gaza that works closely with other
centers in the region, including Israel, is essential—especially
as increasingly unpredictable and extreme weather patterns
emerge in the region due to climate change. In the immediate
term, repairing existing Israeli electricity lines into the Gaza
Strip and resuming electricity exports from Egypt to southern
Gaza are necessary for ensuring energy supply.

In parallel, deliveries of diesel fuel for operating the only
conventional power plant in the Gaza Strip will need to resume.
Depending on the rate of repair, it may be possible to eventually
reach prewar levels, although some estimates suggest this

could take up to eighty years. Private diesel generators will
also likely play a role in the near term, along with small solar
photovoltaic units.

In the medium to long term, it will be necessary to resume
implementation of projects such as the G4G project (which
began implementation as recent as 2022), which aims to
supply natural gas via a pipeline from Israel to Gaza.”® This
is likely the most viable “plug-and-play” project, considering
how advanced it was before the war. This project will serve
as the backbone of any future energy supply for Gaza. From
an energy security perspective, it may also be prudent to
consider a new project to bring natural gas from Egypt to
Gaza, ensuring an alternative backup in case of a supply halt
from Israel.

Additionally, it will be necessary to expand and upgrade
electricity connections from both Israel and Egypt. This would
require revisiting old plans for the 161 kV project from Israel and
high-voltage proposals from Egypt via the Sinai. Furthermore, it
will be necessary to reconsider past proposals for utility-scale
solar farms in the Sinai (Egypt), the Negev (Israel), and Area C
of the West Bank as additional sources of clean electricity for
Gaza, either directly or through energy swaps."

Finally, the development of a north-to-south integrated
electricity grid transmission backbone in Gaza will eventually
be necessary in order to better manage the system and
incorporate various supplies, including from intermittent
renewable energy sources.

The Egyptian plan

Egypt plans to increase renewable energy generation to
approximately 42 percent by 2035 and to approximately 60
percent by 2040, according to Egyptian Minister of International
Cooperation Rania el Mashat.

Key pillars of Egypt’s new energy strategy will include energy
subsidy reform, decarbonized natural gas to complement
renewable energy and hydrogen, decarbonization, and
energy efficiency. Egypt has also endorsed the World Bank
initiative for zero routine flaring by 2030 and the Global
Methane Pledge launched at COP26 in Glasgow in 2021,

9  Atlantic Council experts, MENA2050 and EcoPeace, to name a few (especially as some traditional international organizations based in Israel and the Palestinian
territories have weakened or become irrelevant over time). This author, apart from being a nonresident senior fellow at the Atlantic Council, leads the Energy
Transition Subcommittee of MENA2050 and has worked and supported EcoPeace initiatives.

10 For more on the Gas for Gaza project, please refer to the Palestinian Energy Authority, the Israeli Ministry of Energy, and/or COGAT.

1 See Figures A.2 and A.3.


https://www.nbcnews.com/news/world/rebuilding-bombed-gaza-homes-may-take-80-years-un-says-rcna150375
https://www.sis.gov.eg/Story/160155/Egypt-developed-plan-to-increase-renewable-energy-generation/?lang=en-us
https://www.thenationalnews.com/business/energy/2023/03/14/egypt-to-announce-new-energy-strategy-in-coming-weeks/

which aims to reduce global methane emissions by at least
30 percent from 2020 levels by 2030. Egypt has been a net
exporter of natural gas since 2019 and has been securing
additional gas through regional cooperation with countries
such as Israel and Cyprus.

The Jordanian plan

Jordan plans to continue using natural gas from Israel and
Egypt, as well as to maintain LNG imports from other sources
to ensure energy security, while simultaneously increasing
the contribution of renewable energy projects to cover the
kingdom’s electricity requirements up to 3,200 MW by 2030.
Furthermore, Jordan plans to upgrade its electricity grid
system to enable increased electricity production, connect
additional regions, and integrate more renewable energy
sources, especially from battery storage systems, nuclear
and hydropower. In addition, Jordan aims to improve energy
efficiency in the domestic, industrial, government, commercial,
and service sectors.

The Saudi plan
According to Vision 2030:

“With Saudi Arabia’s impressive natural potential for solar
and wind power and through strategic investments in
sustainable technologies, sighature projects have been
launched to diversify energy resources and optimize
the Kingdom’s energy mix. By 2030, the contribution of
renewable energy to the overall energy mix will reach
up to 50%. Renewable energy projects are one of the
key drivers towards achieving sustainability that will

contribute to avoiding emissions and the displacement
of high-value fuel in electricity generation. ...

“The King Abdullah City for Atomic and Renewable Energy
is working to develop and implement national plans to
boost the role of atomic energy in the national energy
mix, meeting the requirements of sustainable national
development set out by Vision 2030 and enhancing
the Kingdom’s reputation as an international energy
pioneer. The Ministry of Energy continues to supervise
exploration work to facilitate oil and gas discoveries, and
the Kingdom’s huge oil reserves are subject to some of
the lowest extraction costs in the world.”

Before moving to some planned, proposed, or existing projects
and initiatives, it is worth considering some of the diplomatic
and regional developments and trends that will affect the
initiatives discussed in the main report.

The Lebanese plan

According to the Lebanese Foundation for Renewable Energy:

“While moderately upgrading its grid capacity, Lebanon
can immediately launch around 1500 MW of solar plants
in addition to 600 MW for wind. The sites have been
identified mainly on government owned land.”

According to a senior European Union official in Beirut, 400
MW of installed solar energy was originally planned by the
end of 2023. Once complete, this will represent more than four
times the pre-electricity crisis levels. Moreover, there are plans
in place to import gas from Egypt, and Lebanon also plans to
develop offshore gas fields.


https://www.memr.gov.jo/EBV4.0/Root_Storage/EN/EB_Info_Page/StrategyEN2020.pdf
https://www.vision2030.gov.sa/
https://www.lfre.org/energy-mix
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