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Abstract

This article examines advancing the United Nations
Sustainable Development Goal 7 (SDG7) pertaining to
“Affordable and Clean Energy”, to address energy pover-
ty (EP) and achieve the broader objectives of upcoming
global agendas for the SDGs by 2030 and the Net Zero
Emissions (NZEs) target under the Paris Agreement by
2050. We begin by exploring the relationship between
EP and SDG7 through a comparative analysis of the six
indicators monitoring SDG7 progress in the Middle East
and North Africa (MENA) region. The drivers of EP and
their subsequent impacts at national and regional levels
are then discussed, followed by policy recommendations
advocating the “right to energy”.

1. Energy Poverty and the Pursuit of SDG7

Energy lies at the heart of development and the back-
bone of a modern economy. In the coming decades,
energy systems will undergo significant transforma-
tions triggered by current global challenges, particularly
those related to climate change and socio-economic
inequality, with energy poverty (EP) representing a
key subset at the intersection of these issues. While
various EP definitions have been recognized across
multiple sources [1]-[7], no single universal or stan-
dard definition isffollowed. Insights to common EP
definitions include the lack of an efficient supply and
distribution systems for modern fuels, poor infra-
structure or absence of power networks, no access to
reliable and affordable supply of electricity, inability or
low consumption of modern energy per capita, high
reliance on traditional biomass for cooking, high share
of income spent on energy needs, absence of physical
opportunity to connect or acquire energy, absence of
sufficient choice in accessing adequate, affordable,
reliable, high-quality, safe and environmentally benign
energy services, absence of adequate safeguards to
ensure a country’s energy demand and supply patterns
are sustainable, among others. These definitions imply
the issue of EP is relevant in both developed countries,
where it is often linked to low income and high energy
prices, and developing countries, where it is primari-
ly associated with a lack of access to modern energy
services [2]. In this article, we conceptualize EP as an
interconnected and overlapping issue that touches
on multiple critical and emerging aspects of sustain-
able energy development, including but not limited to
energy “sustainability”, “access”, “security”, “justice”,
“affordability”, “diversification”, “democracy”, “equity”,

"nou

“resilience”,

"o

reliability”,

"o,

inclusion”, “vulnerability”,

p.64

Sara Zaidan is a PhD
student at Khalifa
University and can be
reached at 100049188@
ku.ac.ae. Mutasem EIl
Fadel is a professor

at Khalifa University.

“governance” among others.
The boundaries between these
dimensions are blurry and the
underlying concepts are all
similar, indicating they should
not be viewed in isolation to be
able to emphasize the complex dynamics of the energy
system and its broader implications on the environ-
ment, economy, and society. As human development
and climate agendas crossed paths following the adop-
tion of the United Nations Sustainable Development
Goals (SDGs) and the Paris Agreement in 2016," the
fundamental importance of considering the interaction
of energy systems with human development became
increasingly emphasized given the intertwined nature
of both global agendas. Accordingly, we argue that EP
is closely interlinked with the aspirations envisioned by
upcoming global agendas, short-term for the SDGs by
2030 and long-term for the Net Zero Emissions (NZEs)
target of the Paris Agreement mainly centering around
2050. In particular, the most direct link is seen through
the SDG7 (“Affordable and Clean Energy”) with the
fundamental principles to propel sustainable poverty
alleviation rooted in its definition that calls for ensuring
access to affordable, reliable, sustainable and modern
energy for all by 2030 through the achievement of five
targets and six indicators reinforcing positive change as
outlined in Table 1.

Therefore, this article explores key questions regard-
ing EP: Where do we stand now, and where must we go
next?

We take the Middle East and North Africa (MENA)
region as a case study, motivated by the ongoing polit-
ical affairs and their disruptive impacts in exacerbating
EP at both national and regional levels. To address
these questions, we first examine the current state
and emerging trends in EP, the underlying barriers and
their impacts} and the strategic policy opportunities
that lie ahead within the MENA context.

2. Current Energy Landscape and
Emerging Trends in MENA

The MENA region has a high degree of intraregional
heterogeneity owing to differences in energy infrastruc-
ture, political status, and socio-economic development,
which lead to associated large disparities in access to
affordable, reliable, sustainable, and modern energy.
This makes EP a highly relevant issue to the region and
its implications warrant far greater discussion at envi-
ronmental, economic, social, and political levels. Table
2 provides a comparative analysis of 26 MENA coun-



<
AN
o
o
%]
—
(]
+—
| -
(18}
>
o
e
=
j -
=)
(@)
L
o
©
=
c
T
~
£
>
—
®)
L
>
b0
—
(]
c
L
L
L
<

WaIsAs
A8usua ayy Jo yurLidiooy uoques ayy saxnpal pue
X/ A8Iaua jeuoeu [jeano ay3 Ul Sa|qemaus.l

(eadeds uad spjem ajqemaous.)

Jdoddns jo sawweiSo.id
BN1I23AS1 1Y) YUM 2uBpP.I0IIe

Uy ‘saLiunod Suidojarap payiolpuel
pue sajeys Suidojenap pueysy jjews

JO aJeys 1384e] e 0} S2INGLIIUOI Aj32a.41p Uuin) (- '+) SoLunoy L'aL| 'S911IUN0I Padojanap Isea) ejndiied q'L L
Ul Y21ym ‘seale jeind 1o ajowa. us ALieindied padojanap pue uidojanap uy Ayoedes ur ‘saLipunos Suidofanap uy jje 4oy
‘ssad2e Ao1i123)0 Suipuedxa yum jofesed Suneisuas-A8iaus ajgemausi pajjeisuy, Sa2INIBS A815US 3/qeureIsns pue uispow
Ul s808 uoidnpo.ld somod ajqemaus. Suisealdu) Suifjdadns 1oy A8ojouyra) spe.san
pue aunpaniiselus puedxs peoz Ag,
19310 SGOI ($SN 120 1eISU03 JO SUOYYIQ) ABojouy3) AFious ues>
U338 ay1 Jo uoisuedxa pue ‘suoinjos Aouaidyd SWAISAS pae m&d&t%m& S\Hmwxm:m ur adedsonty
AB1aud paruespe ‘sai5ojoulyre) ASIsus ueafs PLgAY ur Suipnyaur ‘vordnpoad gMMMMWVQW Nm\umucw\\_ MMWMM\\M\NMWM\QM
‘SWdISAS 3)gemaua. plighy ‘a.inpniselu A8iaus (- '+) A81sus sjgemaua. pue Jusudoiarsp e’ (10U K12 3/qEMOUR %QE.:VS e/l
Jo Juswidojanap ayy 4o spxafold yuswiisanur pue pue yr4easal A8iaua ueasd ASojouLD5 PUE YAIBISI ASIous
(@’9y) WWdWAOIaA3P pUP 13183531 SI)8I3|IIIE Jo poddns uy saripunod Suidojanap ueap 01 S53278 F)EIE] 01 UOHEIIT00
Joddns jepueuy jeuoneutsiurl Suiseaouy 03 SMOyY [eldueUY [euoeuIdIuj, \mto.cmE&S. mwtm;\:m. e
‘spuewsp Suimo.s 19aw 03 A13/120s Jo JUdUWIESS e
13pe0.q P 0] 3/qep.ioye alow A8i1aus Suryew (dao (ddd) fied somod J10) A8I15U8
'S31S02 SIINPAI PUE ‘DINIINIISELUI PUE SSIIN0SSS Buiseysind / 10z$ 4134 ajnofeSaw) ulapows
1820/ UO UJed)S S3Sed 'SUOISSIWS paje/osse (- '-) Adas) pnposd L€ L] Soueniys \metm v Ntmzwm\_ogﬂz\\ €Ll pue
pue a3sem A81aua sanpa. ya1ym (andino 213s3wop ssol§ pue A8ioua fiewid 40 9184 [BqO]5 943 3|qnop VE0Z /8, a/qeureisns  [5AS
2IWoU0I3 Jo Jun 43d pasn A81aua ssay) Aoudidlyd JO SWLId) Ul painseaw Aysuajul A8iau3, ‘91qela.l
parosduwr sa1eipur Aysuaiul A81ous 8uisealrsq & & ‘s/qepioye
ABuous puim pue 1ejos se yans suonjos 0] ss820e
pazijeaualap Suisn seae plLig-jjo us suoieindod (uondwnsuos sjqemaus. 9) X a/nsui,
PIAISSISPUN O] A3I113I3]3 3]qeploje sapimnosd (- '+) Luonduwnsuod A8sua jeuly LT L A8uaus jeqol§ ayy ur A8isua sjgemausdl jo Z'L'1
pue suoIssIw3 (DHD) se8 asnoyuaa.18 sasealdsp 1810} 3y Ul a.ueys A8iaus 3jqemausy, aueys ay3 Ajjenueisqns aseaoul 0oz A4,
510123s asn-puad ul A81aus 3)gemaus. Suisea.du)
'S|any JUBId1au/ Jeuonipedy Suisn jo usaping
Jenueuyy ayl Suisea pue uolinjjod Jje Joopu; Wo.y
sysi yyeay Supnpal Aq ‘suornjeindod 3jqeiauna (8uryoos ueapr-uoneindod 9,)
404 Alieinanaed ‘Sudq-jjem wius3-8uol poddns (- '+) A8ojouysay pue sjany uesp> uo asueyas T'LL|
pue 341 jo Ajenb anosdwy Jeyy suoinjos Supjood Arewid yum uorneindod jo uoiiodold,
3/qeuIrIsns 3.J0W 12Jes 53440 sa150/ouyId)
pue sfany ueajd uo xuelja. Suiseaduf #SIINIBS
A8usus usspow pue 3jqela. ‘3jqepioye | L1
JUBWAOI2ASP [81I0S [1819/0 pue ‘3.1edy)eay 03 S53338 [PSIBAN BNSUB DEDZ AL,
‘uoljesnpa ‘sanyuniioddo siwouols Sureynel ’ i
UL ‘S3IINSP 2IL0I3IS]3 JO 3SN dy] pue ‘ujood (M1o11328/9-uoreindod 9)
‘Buneay ‘Suinysy axy spasu jejpuasss Suipioddns (- '+) L0303/ 03 1111
Aq spiepueis Suinyg 19139q sajqeus yaiym Ajddns ssaxde yym uoneindod jo uoipiodo.d,
1amod ajqep.oe pue 3/qeljal aney 3/doad aowl
78y} S84NSUS AY214323/3 0] SS22e SuIsealdu)
uonduisaqg xapuj uonduisag xapuj uondussag xapu| uondudsag xspu|
(9sea129() Auanod A315u3 uo (aseasdsq Jo asea.du|) 9 =(,4,) s101823/pUyf 6 =(.1,) 519518/ { =(,94ds,) 1e0D
Jojedipul-198.e] -|eoo jo pedw| :[9AS]-0DIN HEVETRET] :[9A3]-010e |\

‘[6] Aq suoniuap uo paseq Suljaqe| Aydaeaaiy ays

yum [g] (#20Z Yya1e/Aienigad) yJomawedy J03edipul |eqo|S suoileN paun 3yl Jo Syuawiaulyal 3sale| ayy Jad se /o@s Jo uoniuaq :| ajgel

p.65




International Association for Energy Economics

tries for SDG7 indicators related to access to electricity,
access to clean cooking fuels, renewable energy share,
energy intensity of economies, international finance
for clean energy, and renewable electricity-generating
capacity, respectively.

The first part of the analysis categorizes the MENA
countries into respective geographical sub-regions and
income levels. The boundaries of the MENA region, as
defined by the World Bank [10][11], encompass the
22 member countries of the League of Arab States
which we have grouped into four sub-regions - Gulf
(A), Levant (B), North Africa (C), and Least Developed
(D) - along with Iran, Israel, and Malta which have been
considered under a fifth sub-region - Non-Arab (E).

We have also included Turkiye in the latter due to its
significant influence and close interconnections with
the countries of the region. Of these 26 countries, a
total of 8 are classified as high-income, 14 (9 lower- and
5 upper-) as middle-income, and the remaining 4 as
low-income.

The second part of the analysis examines the existing
and announced national plans that crosscut sustain-
able development and climate action objectives in the
MENA region. This is given within the framework of the
SDGs - monitored through Voluntary National Reviews
(VNRs) - and the Paris Agreement - monitored through
Nationally Determined Contributions (NDCs) and Long-
Term Strategies (LTSs) for the NZEs target - to high-
light policy gaps in current energy governance of the
surveyed countries. For the 2030 agenda, all countries
report progress toward sustainable development in a
periodic cycle, except for Iran - Non-Arab (E) - which
has not submitted any VNRs. Regarding the 2050 agen-
da, all countries have NDCs except Libya - North Africa
(C) - with the most recent commitment submitted in
November 2024 by the United Arab Emirates through
its third NDC version. As for LTSs, only six countries
(Gulf (A): United Arab Emirates and Oman, North Africa
(C): Morocco and Tunisia, Non-Arab (E): Malta, and Tur-
kiye) have made official commitments, with the most
recent submission given in November 2024 by Turkiye.
For the NZEs target, 11 countries (out of 26) have yet to
make any form of net-zero commitment, including Gulf
(A): Qatar, Levant (B): Iraq, Jordan, Syria, and Palestine,
North Africa (C): Egypt, Libya, Algeria, and Morocco,
Least Developed (D): Yemen, and Non-Arab (E): Iran.
Meanwhile, the remaining 15 countries have made
varying commitments, either through policy (Gulf (A):
Saudi Arabia, United Arab Emirates and Oman, North
Africa (C): Tunisia, and Non-Arab (E): Malta and Turkiye),
pledges (Gulf (A): Kuwait and Bahrain), or ongoing dis-
cussions (Levant (B): Lebanon, Least Developed (D): Su-
dan, Djibouti, Somalia, and Mauritania), and Non-Arab
(E): Israel), with Comoros - Least Developed (D) - being
the only country that has declared reaching a state of
NZEs. No NZEs target has been legislated across the
region, meaning that no country within the MENA has
formally established a legally binding commitment to
achieve NZEs by a specific date. While many countries
have made voluntary climate commitments, these
are not backed by enforceable legal frameworks. This
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highlights a gap in the region’s policies regime, where
ambitious goals may lack the hecessary fegal structures
to ensure long-term accountability and implementa-
tion, leaving them gusceptible to future policy shifts or
political changes/

The third part of the analysis calculates the Com-
pound Annual Growth Rate (CAGR) for each indicator
over a set period of two decades (2000-2021) to reflect
the extent to which countries have progressed towards
achieving SDG7. The overall trend is defined on the ba-
sis of the average CAGR across indicators, with positive
values indicating growth and negative values signaling
regression. Accordingly, the ranking of countries’ per-
formance is determined by a three-level scheme (sus-
tained, neutral or declining progress) based on their
attained scores, allowing for a comparative analysis of
their progress relative to one another.

N Atotal of 13 (out of 26) countries - including
Oman (58.07%), Kuwait (30.85%), Malta (29.90%),
Libya (23.79%), United Arab Emirates (23.38%),
Palestine (23.26%), Somalia (19.45%), Saudi Ara-
bia (15.21M0%), Jordan (12.08%), Israel (11.75%),
Yemen (11.45%), Djibouti (8.03%), and Bahrain
(7.57%) - scored the highest demonstrating “sus-
tained progress” towards SDG7 with all countries
showing a positive performance across the six
indicators. The progress of high-income countries
(Gulf states, Israel, and Malta) is primarily driven
by advancements in renewable energy systems.
For the remaining countries (Palestine, Jordan,
Libya, Somalia, Yemen and Djibouti), progress is
largely due to the expansion of renewable ener-
gy generation capacity followed by international
financing to advance clean energy transitions.

- Atotal of 11 (out of 26) countries - including Leb-
anon (4.93%), Egypt (2.46%), Tunisia (2.40%), Mo-
rocco (2.02%), Mauritania (1.88%), Turkiye (1.88%),
Comoros (-0.55%), Iraq (-0.55%), Qatar (-1.83%),
Algeria (-2.59%), and Sudan (-3.18%) - demon-
strate “stable progress” towards SDG7. Rather
than showing consistent advances in a particular
domain, these countries experience a mix of pos-
itive and negative fluctuations across the various
indicators. In many cases, minor improvements
in specific indicators are offset by slower growth
or weaker performance in others. This pattern
suggests that while incremental progress is being
made, none of these countries have achieved
significant gains across all fronts, highlighting the
need for more targeted interventions to enhance
the overall performance of respective energy sys-
tems. In high-income countries like Qatar, decline
in progress is primarily attributed to the limited
integration of renewable energy into the nation-
al energy mix. For Mauritania, Comoros, Iraq,
Algeria, and Sudan, the main factor driving the
decline is the lack of green financing mechanisms
for clean energy initiatives, followed by lack of
renewables in energy mix and the persistence of
high energy-intensity economies, respectively. For
the remaining countries (Lebanon, Egypt, Moroc-
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co, Tunisia, and Turkiye), the primary contributors
of declining performance are the limited share of
renewable energy in end-use consumption. None-
theless, all these countries show positive progress
in improving access to electricity and clean cook-
ing fuels and technologies.

¥ Atotal of 2 (out of 26) countries - including Iran
(-15.02%) and Syria (-17.19%) - exhibit “declining
progress” towards SDG7, primarily due to the lack
of financial support for developing renewable
systems and associated infrastructure. Energy
intensity, a measure of energy efficiency, also
remains a challenge across both countries. In fact,
Syria scored the lowest progress for SDG7 across
the MENA. Securing funds is critical for these ter-
ritories given the destructive impact of past wars
and ongoing political conflicts which have severely
damaged energy infrastructure. The destruction
of power plants, grids, and supply chains has left
these countries heavily reliant on outdated and
inefficient energy systems making it difficult to at-
tractinternational investments, further hindering
the development of clean energy solutions.

It can be observed that progress is being made
across all indicators but to varying degrees across
countries, inferring that the current rate of ambition
may be insufficient and will likely fall short of reducing
EP. Furthermore, the data of this analysis is based on
the latest available figures for 2021 for all countries
and does not account for the impact of the October
2023 Israel-Gaza war on national and regional levels,
including neighboring countries such as Lebanon, Iran,
and Yemen, nor the re-escalation of the recent intense
conflicts in Syria since early December 2024. These
ongoing conflicts may have introduced new challenges
that could delay the region’s progress towards eradi-
cating EP and ultimately the broader objectives of the
2030 and 2050 agendas. Overall, each country has
distinct performance patterns, underscoring the need
for tailored strategies that address specific challenges
within different local contexts.

3. Causes and Implications of
Energy Poverty in MENA

EP is a result of the multifaceted challenges to cur-
rent energy systems across the MENA region, influ-
enced by several prohibiting factors as discussed below
[51-[7], [20]-[22]:

(1) Income Poverty and Inequality

EP in the MENA is most prevalent in countries with
high rates of income poverty. Wealth is mainly con-
centrated in the oil-rich Gulf countries, while in other
sub-regions, a small fraction of the population controls
most of the wealth. Households with limited disposable
income struggle to afford modern energy services, such
as electricity, and the initial investment required to
access these services, including the cost of an electric-
ity connection, a new stove, or equipment for liquid
fuel supplies. Income inequality further exacerbates
unequal land ownership and reliance on precarious,
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informal employment in rural areas leading to volatile
incomes that hinder energy access for many house-
holds. In many cases, illegal connections to the national
grid or a neighbor’s line at a low informal fee provide
an alternative for households unable to afford formal
services, potentially leading to a decline in electrifica-
tion rates as infrastructure fails to keep up with the
pressure of continuous high demand.

(2) Political Instability and Conflict

Virtually all MENA countries possess adequate
energy resources that, if utilized, produced and distrib-
uted efficiently, could meet their population energy
needs. However, the escalation of regional geopolit-
ical tensions in past and recent years, particularly in
countries like Libya, Egypt, Sudan, Syria, Iraq, Lebanon,
and Yemen, along with the ongoing wars happening in
Palestine, Lebanon and Syria (as of this writing), have
severely damaged infrastructure, disrupted energy
supply chains, and displaced millions. These conflicts
reduce the availability and affordability of modern
energy sources, and access to basic energy services for
mundane activities such as cooking, heating, cooling,
food refrigeration, lighting, and others. The reoccurring
political uprisings, protests, and instability have imped-
ed coordinated regional solutions for EP, as immediate
humanitarian needs are prioritized over long-term
energy planning and development objectives.

(3) Rural and Remote Geographies

Rural energy markets in the MENA region are small
and geographically dispersed, correlating with overall
poverty levels. Large rural populations in countries
like Comoros, Sudan, Yemen, and Egypt are isolated
from central energy grids, making network expansion
technically and financially challenging. The high cost of
extending transmission and distribution infrastructure
to low-density areas often renders these projects eco-
nomically unfeasible due to the significant investment
needed. Transport and logistics, particularly across
scarcely inhabited mountainous terrain, also raise the
cost of local fuel supply which must either be borne
by suppliers or local communities despite national
price controls. This leaves many disadvantaged and
energy-poor communities reliant on traditional energy
sources like biomass and diesel generators, which are
costly and have negative environmental and health
impacts.

(4) Energy Supply Volatility

Despite over 90% of the MENA population having
access to electricity in 2021, service disruptions in
the electricity sector are common, especially in con-
flict-affected countries and those hosting large refugee
populations. Insufficient generation capacity, under-
investment in maintenance/upgrading of outdated
transmission and distribution infrastructure, and illegal
grid connections overload the system and exacerbate
frequent outages. In rural areas, access is limited and
intermittent, with mini-grids supplying electricity for
only a few hours a day. Recurring shortages force
households and businesses to resort to backup noisy
and polluting private generators fueled by diesel or
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fuel oil at substantial cost, where the additional burden
to households’ expenditure is more than twice that of
normal grid-based electricity. Low-income households
are the least able to afford backup generation and thus
are left behind.

(5) Influence of Tradition and Custom

Custom and convenience significantly influence
households’ energy choices in the MENA region. In-
come gains and fuel availability do not automatically
translate to a shift up the energy ladder due to fac-
tors that can dampen consumers' interest in modern
fuels like personal preferences, perceived fuel supply
unreliability, price volatility, and switching costs. In
rural MENA areas, household time management and
the distribution of household tasks are often shaped
by time-honored traditions, including the ancestral
division of labor that assigns women and children the
responsibility of collecting biomass and firewood local-
ly. These deeply ingrained customs contribute to the
continued reliance on traditional fuels and a general
perception that modern fuels like electricity necessitate
changes in cooking habits and equipment. Households
relying on traditional fuels, especially in areas with low
education and limited media access, face severe health
risks and environmental damage (such as deforesta-
tion), due to insufficient information. Cultural norms,
combined with income barriers and a lack of public
awareness about the long-term benefits of clean en-
ergy, prevent many households from transitioning to
affordable modern fuels.

(6) Energy Demand Growth

The region has experienced an unprecedented surge
in energy demand, with primary energy consumption
increasing by over 112% from 2000 to 2021 [23], which
is stimulated by multiple factors. The region’s popu-
lation has nearly doubled over the past few decades
from around 341 million in 1990 to more than 658
million in 2023 [24]. The fast-growing population led to
rapid urbanization which necessitates critical energy
infrastructure investments in MENA countries over the
next few years to meet future energy needs, but the
slow pace of investment in infrastructure expansion
projects poses significant long-term risks for EP. Con-
currently, economic growth and industrialization, par-
ticularly in upper-middle- and high-income countries,
led to rising living standards. Ineffective demand-side
management, due to the lack of energy efficiency regu-
lations and subsidized energy pricing, has also distort-
ed energy dynamics and exacerbated EP levels across
the region. Many MENA countries keep energy prices
below market levels to fulfil national development ob-
jectives, without differentiating between user groups,
causing high-income households to pay the same low
rates as the poorest, widening the already existing
social class gap. Regulated energy prices have also
inhibited the adoption of efficient energy technologies
where possible, causing wasteful consumption habits
due to the perceived low value of energy and related
products. In many countries, artificially low energy
pricing schemes have led to the accumulation of fiscal

burdens, which divert government spending of public
funds away from pro-poor investments.

(7) Carbon-Intensive Energy Mix and Harsh Weather

The region heavily relies on fossil fuel-centered
economies, primarily oil and gas, for domestic energy
supply and as revenue streams, resulting in a lack of
diversification in the energy mix and increasing vulner-
ability to persistent or even escalating levels of EP. The
rising cost of hydrocarbon consumption raises con-
cerns about the long-term affordability of the current
energy mix, as depletable fossil fuels would either need
to be imported in larger volumes from global markets,
or hydrocarbon exports would need to be reduced
which would threaten economic sustainability for many
countries across the region. The high susceptibility of
MENA countries to climate change risks stems from the
arid conditions and extreme heat waves to which they
are exposed, which impacts the structural integrity,
operation, and lifespan of critical energy infrastructure.
This includes a geometric rise in cooling demand which
would place strain on electricity networks and lead to
higher operational and maintenance costs for energy
systems.

4. Policy Remedies to Eradicate
Energy Poverty in MENA

The prevailing consensus is that while some progress
has been made across the region, it is not enough,
and we must accelerate policy efforts to advance
further and faster. By rapidly accelerating progress in
all components of SDG7, the MENA can eradicate EP
while simultaneously moving towards NZEs for the
1.5°C pathway at the center of the Paris Agreement.
This is a win-win proposition that warrants the “right
to energy”, asserting that every person has equitable
access to affordable, reliable, sustainable, and modern
energy services as a basic human right [25]. As such,
the following series of policy recommendations are di-
rected at government, business, and societal levels for
the consideration of decision-makers, managers, and
individuals, respectively [5]-[7], [20], [21]:

(1) Intraregional Energy Trade and Cooperation

A region-wide policy for energy system integration in
MENA, aligned with international energy laws, can ad-
dress growing energy demand, and enhance energy se-
curity through bilateral cross-border energy trade and
cooperation. Examples include interlinking electricity
grids and natural gas supply networks with neighboring
countries, scaling up joint investments in clean energy
technologies, and creating regional energy markets
to optimize renewable potential across countries with
diverse resources. These mechanisms help foster polit-
ical stability and peace within the region through con-
text-specific strategies that address security concerns
by managing reliance on external energy sources and
building the capacity of fragile governance structures.
Establishing regional knowledge-sharing platforms and
centers can also facilitate the exchange of best practic-
es between countries. This can include benchmarks on
energy efficiency, energy diversification, and advanced
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technology adoption to capture opportunities in the
design and implementation of energy projects and
advance efforts to monitor and make decisions on EP
across the region.

(2) Strengthen Public-Private Partnership (P3)

MENA countries can implement clear and compre-
hensive P3 laws to leverage private sector expertise
for investment in clean energy by de-risking projects
through financial assurances such as loan guarantees
and credit enhancements, and streamlining related
processes through technical assistance and feasibility
studies. The law could establish a central “one-stop
shop” institution to simplify procedures for obtaining
regulatory licensing/permits and investment approv-
als, while fostering intergovernmental coordination
among public institutions involved in the execution and
oversight of clean energy projects. Examples include
energy efficiency and infrastructure development proj-
ects aimed at strengthening transmission networks,
increasing installed generation capacity, and expanding
off-grid solutions, particularly in rural, underdeveloped,
or conflict-affected areas| The legal framework would
also mandate resilience planning as a prerequisite, re-
quiring project planners and stakeholders to integrate
climate change mitigation and adaptation consider-
ations into the design, operation, and maintenance of
clean energy projects.

(3) International and Regional Green Financing

MENA countries must prioritize strategic investment
in climate-smart infrastructure across the energy sys-
tem, to improve society's ability to cope with climate-re-
lated risks. Effective finance mobilization enhances
the share of grant or concessional financing, attracts
additional private sector investments, and implements
innovative financial instruments including blended
finance, green bonds, credit lines, revolving funds,
along with fiscal and tax incentives dedicated to EP.
Subsequent laws are imperative to mobilize interna-
tional green funding by encouraging global investors to
finance clean energy projects through multilateral orga-
nizations like the World Bank and Green Climate Fund.
This can also be achieved through regional help from
high-income countries, such as the Gulf states, whose
fiscal stability endows them with financial resources to
address unsustainable development patterns in their
own countries as well as other peer countries. The
legal framework should clarify the country’s energy
requirements to financing bodies and participants for
project approval including proofing processes, impact
assessments, efficiency standards, eligible technolo-
gies, registration and certification, and the systems for
verification, validation, reporting, and monitoring.

(4) Social Welfare and Energy Pricing Reforms
Strengthening energy governance and institutions in
the MENA to support the expansion and improvement
of social welfare and safety programs enables house-
holds to overcome income poverty which directly im-
proves EP. This can be achieved by effectively register-
ing households, assessing their socio-economic needs,
and providing accountable responses. To promote an
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equitable and clean energy future, suggested pricing
policies should involve the careful re-adjustment and
re-distribution of energy pricing reforms considering
the specifics of vulnerable social groups. Gradually
phasing out fossil fuel subsidies encourages the adop-
tion of renewable energy alternatives and re-invests
the savings into sustainable energy projects. Improving
the governance of targeted subsidies through inno-
vative tools, such as smart cards and micropayment
schemes, bridges the rural-urban divide by ensuring
equitable energy access for low-income households
while advancing clean energy solutions.

(5) Improve Energy Efficiency Regulations

Policies across the MENA should aim at sustainable
management of natural resources and the adoption of
energy-efficient practices and technologies across key
sectors of the energy systems. This can include pro-
grams for retrofitting energy infrastructure to improve
performance and promoting clean cooking technolo-
gies to reduce dependence on harmful traditional bio-
mass fuels such as wood and charcoal stoves. Another
key priority is rural electrification programs to provide
quality electricity services to poor households using
decentralized renewable solutions, such as solar photo-
voltaic generators, small hydro turbines, wind turbines,
grid extensions and stand-alone systems, and avoid the
price volatility of fossil fuels. Renewable energy appli-
cations should extend beyond power generation by
setting national targets for integrating renewables into
end-uses such as heating, cooling, and transportation,
supported by financial incentives and infrastructure
development. Additional measures can focus on pro-
moting a circular economy by establishing standards
for end-of-life management, mandatory take-back,
and waste recycling schemes. Also, developing nation-
al clean hydrogen strategies with clear regulations,
incentives, and infrastructure investments can diversify
export earnings and aid in emissions reduction for
decarbonization purposes.

(6) Develop Local Capacity Building

Renewable energy is associated with several chal-
lenges, including supply chain issues for critical ma-
terials, limited availability of suitable land, insufficient
grid infrastructure, renewable waste management
concerns, slow permitting processes, and profitability
concerns. Policies should invest in research and devel-
opment (R&D) and promote transparent reporting to
foster the growth of local renewable energy industries,
identify innovative recycling technologies for material
recovery, and reduce reliance on imported technolo-
gies. Building local capacity through targeted training
and education programs is imperative to develop
clean energy skill sets and innovation. MENA countries
with established electrical and mechanical industries
can undertake feasibility assessments to explore the
manufacturing potential of renewable energy equip-
ment based on domestic capacities, which in turn
helps create new employment opportunities. A parallel
shift to increasing public awareness and incentivizing
energy-saving behavior is equally important to over-
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come cultural preferences and scale up consumer
motivation. Informational campaigns can protect vul-
nerable populations and mitigate the negative impacts
of biomass use, such as poor indoor air quality and
prolonged exposure to pollutants affecting women
and infants. Expanding knowledge about inexpensive
small-scale solutions, such as micro-hydro installations,
biomass biodigesters, improved cook stoves, and guid-
ance on proper house ventilation, can also significantly
enhance consumption quality and improve energy
access in local communities.

(7) National Databases and Monitoring Regimes

To effectively map and address rising patterns of
EP across the region, national authorities should first
develop clear, conceptual, and transparent national
statistical databases that detect and outline specific
landscapes of vulnerability through country-specific an-
alyzes of the various environmental, economic, social,
and political threats to energy security. Subsequent
response programs can follow with definite objectives
for energy access, coupled with monitoring regimes
based on well-established metrics, expanding beyond
the definitions governed by SDG7, to manage and track
progress in EP levels throughout the MENA region.
Some commonly used metrics to effectively measure
EP include single indicators such as 10%, Twice the Na-
tional Median (2M), Minimum Income Standard (MIS),
Low Income High Cost (LIHC), After- Fuel-Cost Poverty
(AFCP), and composite indicators such as the Multidi-
mensional Energy Poverty Index (MEPI) and Multi-Tier
Framework (MTF), among various others [2], [3], [26]-
[28]. Such an operational framework effectively evalu-
ates the practical efficiency of energy justice programs
and monitors progress based on predetermined time-
lines. It also helps resolve conflicting or overlapping
strategies and rules across the different governing sec-
tors and institutions and allows for the development of
coherent programs that eliminate inconsistencies.

To this end, the proposed policy solutions emphasize
achieving SDG7, which in turn enables mitigation and
adaptation action to combat climate change in favor of
the Paris vision while also catalyzing progress towards
the attainment of other SDGs. This is because strong
interlinkages, both direct and indirect, have been
proven between SDG7 and all the other goals [29]-[35],
notably SDG1 (“No Poverty”), SDG3 (“Good Health and
Well-being"), SDG4 (“Quality Education”), SDG5 (“Gender
Equality”), SDG8 (“Decent Work and Economic Growth”),
SDG9 (“Industry, Innovation and infrastructure”), SDG11
(“Sustainable Cities and Communities”), SDG12 (“Re-
sponsible Consumption and Production”), SDG13 (“Cli-
mate Action”), and SDG15 (“Life on Land"). This implies
policy frameworks should be designed in an integrated
fashion to maximize synergies and minimize trade-offs
between and across the different SDGs for the effective
and timely attainment of the objectives of approaching
global agendas. The latter calls for coordinated action
from all relevant stakeholders at national and region-
al levels to acknowledge these implications and seize

opportunities for integrated energy policy planning,
formulation, and management across the MENA.

Footnotes

" Following the Millennium Development Goals (MDGs) (2000-
2015), the SDGs were adopted in September 2015, implemented
on January 1, 2016, and are monitored through the Voluntary
National Reviews (VNRs). Concurrently, the Paris Agreement was
adopted on December 12, 2015, came into force on November
4, 2016, and is monitored through the Nationally Determined

Contributions (NDCs)
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