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NOTE SUR LA
POLITIQUE
ENERGETIQUE

Messages clés

RESUME

Le changement climatique et les crises mondiales
successives dans le secteur de I'énergie ont incité de
nombreux pays a revoir en profondeur leurs
politiques énergétiques et a accélérer la transition
énergétique. Ces politiques visent a renforcer la
sécurité énergétique, a développer I'économie, a
protéger le pouvoir d'achat des citoyens, a minimiser
I'impact du changement climatique sur les conditions
essentielles de vie de la population et a réduire
I'impact sur I'eau et l'alimentation. Malgré les
difficultés politiques et sociales, la Tunisie travaille
depuis des années a l'élaboration d'une stratégie
énergétique globale et cohérente qui comprend des
dimensions climatique, économique et sociale et vise
a "assurer l'accés a une énergie propre et abordable
pour soutenir un modeéle de développement durable
et inclusif'. Cette stratégie vise a améliorer
I'efficacité énergétique, a diversifier les ressources
énergétiques, en  particulier les énergies
renouvelables, a investir dans les infrastructures
énergétiques, a étendre I'utilisation de I'électricité, a
développer la production décentralisée d'électricité
et a promouvoir les exportations d'énergies
renouvelables et d'hydrogéne vert. Mais définir une
stratégie énergétique est une chose, la réaliser en est
une autre. Sa mise en ceuvre réussie nécessite une
bonne gouvernance, y compris un cadre juridique,
économique et institutionnel efficace, ainsi qu'une
capacité de mise en ceuvre et des ressources
adéquates. Elle nécessite un renforcement des
capacités, une formation des compétences, des
incitations a l'investissement, en particulier pour les
investisseurs locaux, et I'adoption de partenariats
efficaces et équitables pour le financement. Cette
note de politique énergétique présente plusieurs
recommandations pratiques pour réformer le
secteur, accélérer la transition vers I'énergie propre
et renforcer son réle dans le développement durable
et envisager un nexus efficace entre I'eau, I'énergie,
I'alimentation et écosystémes.

Conseil des sciences de l'ingénierie,

Septembre 2023
Résumé exécutif de la note de politique
énergétique
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Messages clés pour la politique
énergetique et son role dans le
déeveloppement

Définir une politique énergétique est une chose, la réaliser en est toute une autre, surtout dans la
situation économique et politique trés difficile de la Tunisie. Les conditions de réussite de sa mise en
ceuvre passent nécessairement par un soutien politique au plus haut niveau de décision et un
environnement socio-économique favorable. Elle exige une bonne gouvernance efficace qui améliore
la gestion et favorise les synergies entre les ressources du secteur, prépare les études de faisabilité
technique et économique nécessaires et assure le suivi de la mise en ceuvre des programmes. Elle
nécessite également un cadre juridique, économique et institutionnel approprié qui facilite la mise en
ceuvre, renforce les capacités, en particulier celles liées a la formation des ressources humaines,
encourage les investissements, notamment locaux, et adopte des partenariats efficaces et équitables
pour attirer les financements du secteur privé en créant un environnement a faible risque pour les
investisseurs.

Le paragraphe suivant présente les messages clés de la politique énergétique pour réduire le déficit
énergétique, mettre en ceuvre efficacement la transition énergétique et développer une industrie de
I'hydrogene vert.

e Déclarer la transition énergétique comme une priorité socio-économique nationale et nommer un
commissaire du gouvernement doté de larges pouvoirs pour le développement effectif, efficace et
rapide du plan de transition énergétique.

e Inclure le plan de transition énergétique et toute la stratégie énergétique dans le programme
national de développement durable, et dans la politique de lutte contre le changement climatique
(neutralité carbone, résilience et adaptation).

e Réformer le cadre réglementaire, institutionnel et de gouvernance afin d'encourager et d'accélérer
la production d'énergie renouvelable, avec un soutien politique fort, un suivi au plus haut niveau
et une application efficace de la loi.

e Adopter une approche participative dans la préparation, I'examen et la mise en ceuvre du plan de
transition énergétique avec des normes sociales équitables et des objectifs durables.

e Supprimer les obstacles qui empéchent le développement des projets des énergies renouvelables
et renforcer les incitations a la production afin de favoriser la réalisation des projets.

e Préparer le systeme électrique aux exigences de |'électrification du secteur du transport. Cette
électrification impactera la stratégie énergétique a moyen et long terme.

e Permettre aux technologies d’énergie propre de soutenir une collaboration académique et
industrielle aboutissant a la création d'emplois décents et réduira la fuite des cerveaux.

e Bien considérer que les ressources pétrolieres et gaziéres sont essentielles dans un avenir
prévisible, étant donné que la part des énergies renouvelables est encore faible et se limite

Conseil des sciences de I'ingénierie, Sept. 2023, Messages clés de la note de politique énergétique 3




principalement a la production d'électricité (la part de |'électricité dans la consommation finale
d'énergie est d'environ 19 %).

Promouvoir I'exploration pétroliere et gaziére et établir une liste de cibles géographiques
stratégiques dans lesquelles I'exploration et la production devraient étre réactivées pour permettre
le développement et la valorisation des réserves nationales d'énergie fossile, afin de réduire de
maniére significative le déficit énergétique dans les plus brefs délais.

Réformer les subventions a I'énergie pour atténuer la crise macro-budgétaire et stimuler la
transition vers des énergies propres, en particulier I'autoproduction d'électricité et I'efficacité
énergétique. Les réformes doivent cependant étre congues avec soin pour minimiser les impacts
sur la population vulnérable et fournir un soutien ciblé aux plus pauvres. Les tarifs doivent soutenir
|'efficacité globale du systéeme en trouvant un juste équilibre entre les différents principes de
fixation des tarifs. Le recouvrement efficace des co(ts et leur réflectivité sont des principes clés de
|'efficacité économique. D'autres principes sont également poursuivis, tels que la non-
discrimination, la transparence, la stabilité et la durabilité.

Accélérer le développement de |a stratégie nationale de I'hydrogéne, mettre en ceuvre des projets
pilotes et participer a la coopération régionale et internationale. Le développement de I'économie
de I'hydrogéne, en particulier la production, doit étre I'un des principaux domaines d'intérét de la
Tunisie.

Associer le secteur privé pour le développement des énergies renouvelables et de I'hydrogéne vert
afin d'augmenter les chances de succes de ces programmes.

Réduire et optimiser I'empreinte énergétique de |'utilisation de I'eau (extraction et traitement), en
particulier en ce qui concerne les programmes de production d'hydrogéne vert. Lorsque les impacts
environnementaux sont bien pris en compte, le recours au dessalement de I'eau de mer en grandes
guantités pour la production d'hydrogéne vert se traduit par une réduction du colt de I'eau
dessalée et un impact économique positif sur la production d'eau potable.

Tirer profit de la situation géographique stratégique de la Tunisie en tant que plaque tournante
pour le commerce international et la coopération dans le domaine de |'énergie (y compris
|'électricité) et de I'hydrogéne vert.

Collaborer au niveau régional pour consolider I'intégration et la coopération entre les pays de la
région. Il est nécessaire que les stratégies et les politiques de développement des énergies
renouvelables et de I'hydrogene vert dans les pays du Maghreb soient basées sur un état d'esprit
qui soutient une coopération constructive dans ce secteur prometteur.

Préserver la mer Méditerranée des effets négatifs de la production généralisée d'hydrogene vert.
Pour protéger les intéréts des parties intervenantes, il est nécessaire de mettre en place une
structure d'arbitrage, chargée de protéger la mer Méditerranée des dangers d'une exploitation
excessive.

Créer |'Organisation maghrébine pour I'exportation de I'hydrogene vert : il pourrait s'agir d'une
occasion historique de poser la pierre angulaire de la coopération maghrébine sur une base solide
d'intéréts économiques communs au profit des peuples de la région.

Remodeler les relations avec le systéeme énergétigue européen et minimiser les tensions
géopolitiques dans la région du Maghreb d'une maniére qui réponde aux intéréts de toutes les
parties en établissant et en exploitant des capacités de production et des réseaux de transport pour
les énergies propres et I'hydrogene vert a travers les deux rives de la Méditerranée.

Conseil des sciences de I'ingénierie, Sept. 2023, Messages clés de la note de politique énergétique 4
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Energy Policy Brief

ABSTRACT

Climate change and the successive global crises in the
energy sector have prompted many countries to
conduct deep and extensive reviews of their energy
policies and accelerate the energy transition. These
policies aim to enhance energy security, develop the
economy, protect the purchasing power of citizens,
minimize the impact of climate change on the
essential living conditions of the people, and improve
the nexus with water and food. Despite the political
and social difficulties, Tunisia has been working for
years to develop a comprehensive and coherent
energy strategy that includes climatic, economic, and
social dimensions, seeks to "ensure access to a clean
and affordable energy to support a sustainable and
inclusive development model”. This strategy strives
to enhance energy efficiency, diversify energy
resources, especially renewable energy, invest in
energy infrastructure, expand electricity use, develop
decentralized electricity production, and promote
exports of renewable energies and green hydrogen.
But setting an energy strategy is one thing, achieving
it is another thing. Its successful implementation
requires good and effective governance, including an
appropriate legal, economic, and institutional
framework, and an implementation capacity and
adequate resources. It necessitates capacity building,
skills training, investment incentives, especially for
local investors, and the adoption of effective and fair
partnerships for financing. This energy policy brief
presents several practical recommendations to
reform the sector, to accelerate the clean energy
transition and enhance its role in sustainable
development and consider an efficient water, energy,
food, and ecosystems nexus.

Council of Engineering Sciences,

September 2023
Executive Summary of Energy Policy Brief
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This “energy policy brief — Executive summary” was developed as a part of the Council of
engineering Sciences activities (Tunisian Engineers Order). It presents key messages for energy
sector reforms, major energy transition issues, and energy role in sustainable development.

The aim of this report is to enlighten policymakers and energy sector leaders and contribute
to advancing the Tunisian energy sector. Hopefully this report will benefit decision makers,
specialists and all those interested in the issue of energy, its role in development and climate
protection, and in water, energy, and food nexus.
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energy sector from inside and outside country.
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Introduction

The purpose of this document is to make recommendations in the field of Tunisia's energy policy.
Energy, water, food, and ecosystems are interrelated and essential for human life. Water is the basis of
life, and every action requires energy. The United Nations has emphasized on the centrality of energy
in every major challenge facing the world and in every available opportunity, whether for job
opportunities, security challenges, climate change, food production, or increasing income. Goal 7 of
the 2030 Sustainable Development Goals aims to ensure affordable and reliable access to modern
energy services for all, significantly increase the share of renewable energy in the global energy mix
and double the global rate of energy efficiency.

Energy is the main drive in addressing major global issues related to sustainable development, climate
change, and a healthy environment. Therefore, it must be included among the significant national
priorities and link energy policy with sustainable development policy, climate change, and the
environment protection. Energy policy should be channeled into provision of secure, affordable, and
clean energy to all.

The clean energy transition tops the priorities in tackling climate change, mitigating its effects and
adapting to climate change, with ready-made solutions both technically and economically. Energy
transition involves a deep transformation of the global and local energy systems that will have major
social, economic, and political implications which go well beyond the energy sector. It requires a
profound transformation of energy process and roles, and a deep review of legal, regulatory, economic,
and institutional frameworks.

The most significant measure in the energy transition is the massive usage of renewable energy for
electricity production. This pushes firmly to expand the use of electricity and to develop the electricity
system to become the core of the entire energy system. This is why we should swiftly review, update,
and implement the regulatory and institutional framework for the energy sector, especially for
electricity, to support effectively and efficiently to actual implementation of the energy transition
programs.

Tunisia's energy policy aims to diversify energy sources, develop renewable energies, enhance energy
efficiency, rationalize energy subsidies, strengthen the electrical grid infrastructure, improve its
reliability/availability. Furthermore, it seeks to multiply cross-border interconnections to expand
renewable energy production and positioning Tunisia as a strategic energy hub for Mediterranean
neighbors. The watchwords of this policy are:

"Ensure access to a clean and affordable energy to support a sustainable and inclusive development
model”.

This executive summary is divided into four chapters, the first one presents the general
recommendations for the energy transition. The second deals with energy sector’s current state,
reforms, and its fossil-dominant resources. The third chapter focuses on the energy transition, in the
present and the future, while the last one deals with the role of energy in sustainable development.

The “Energy Policy Brief” does not address transport, water, industry, and construction policies despite
their strong interdependence with the energy sector.
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Key messages for the energy policy and its
development role

Setting an energy policy is one thing, and achieving it is quite another, especially in Tunisia’s very
difficult economic and political situation. The conditions of success in its implementation encompass
necessarily political support at the highest decision-making level and a favorable socioeconomic
environment. It demands good and efficient governance that improves the management and foster
synergies between the sector’s resources, prepares the necessary technical feasibility and economic
studies, and follows up the implementation of programs. It also necessitates an appropriate legal,
economic, and institutional framework that facilitate implementation, develop capacities buildings,
especially those related to human resources training, promote investment, especially local ones, and
adopt effective and fair partnerships to attract private sector funding and create a low-risk environment
for private investors.

This chapter presents key energy policy messages for reducing energy deficit, implementing efficiently
the energy transition, and developing a green hydrogen industry. In the following chapters we present
additional recommendations and some details.

e Declare energy transition a national socioeconomic priority and appoint a government
commissioner with broad powers for the effective, efficient, and rapid development of the energy
transition plan.

e Include the energy transition plan and all the energy strategy in the national sustainable
development program and in the climate change policy (carbon neutrality, resilience, and
adaptation).

e Reform the regulatory, institutional and governance framework to encourage and accelerate the
production of renewable energy, with strong political support, highest level follow-up, and an
effective law enforcement.

e Adopt a participatory approach in preparing, reviewing, and implementing the energy transition
plan with fair social standards and sustainable goals.

e Remove obstacles that prevent the development of renewable energy projects and strengthen
production incentives to improve project delivery.

e Prepare the electrical system to the requirements of the transport sector electrification. This can
impact and shape the medium- and long-term energy strategy.

e Enable clean energy technologies to underpin an academic-scientific collaboration that will result
in the creation of decent jobs and stems the brain drain.

e Well consider that Oil and gas resources are essential in the foreseeable future, given that the share
of renewable energy is still low and mainly confined to electricity production (electricity share in
final energy consumption is around 19%).

e Promote oil and gas exploration and draw up a list of strategic geographic targets in which
exploration and production should be re-activated to enable the development and the valorization
of the national fossil energy reserves, to significantly reduce the energy deficit in the shortest time.

e Reform energy subsidies to mitigate the macro-fiscal crisis and stimulate the clean energy
transition, especially power self-generation and energy efficiency. The reforms, however, should be
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designed carefully to minimize the impacts on the vulnerable population and providing targeted
support for the poorest. Tariffs shall support overall system efficiency by finding the right balance
between various tariff-setting principles. Efficient costs recovery and their reflectivity are key
principles for economic efficiency. Other principles are also pursued, such as Non-discriminatory,
transparency, stability, and sustainability.

e Accelerate the development of the hydrogen national strategy, implement pilot projects, and
participate in regional and international cooperation. Building hydrogen economy, especially
production, must be one of the major areas of interest in Tunisia.

e Involve the private sector in the development of renewable energy and green hydrogen to enhance
the chances of success for these programs.

e Reduce and optimize the energy footprint for water use (extraction and processing), especially
regarding green hydrogen production programs. When environmental impacts are well addressed,
resorting to the desalination of sea water in large quantities for green hydrogen production will
result in a cost reduction of desalinated water and a positive economic impact on potable water
production alike.

e Capitalize on the strategic geographical location of Tunisia as a hub for international trade and
cooperation in the field of energy (including electricity) and green Hydrogen.

e Collaborate at the regional level to consolidate integration and cooperation among the countries
of the region. It is necessary that strategies and policies for the development of renewable energy
and green hydrogen in the Maghreb countries be based on a mindset that supports constructive
cooperation in this promising sector.

e Preserve the Mediterranean Sea from the negative effects of the widespread production of green
hydrogen. To protect the interests of the intervening parties, it is necessary to establish an
arbitration structure, in charge of protecting the Mediterranean Sea from the dangers of excessive
exploitation.

e Establish the Maghreb Organization for Export of Green Hydrogen: It could be a historic
opportunity to lay the main building block for Maghreb cooperation on a solid basis of common
economic interests for the benefit of the peoples of the region.

e Reshape relations with the European energy system and minimize geopolitical tensions in the
Maghreb region in a way that achieves the interests of all parties by establishing and operating
production capacity and transportation networks for clean energies and green hydrogen across the
two shores of the Mediterranean.
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Energy sector reforms

The energy sector in Tunisia has experienced a structural crisis for decades, represented by the
inexorable growing energy deficit (without including Algerian natural gas royalties in domestic
production, the oil and gas deficit in 2022 is around 60%, and we imported 12% of electricity) (Figure
1), resulting from:

e Asharp decline in the production rate (Figure 2): compared to 2021, in 2022 decrease of crude oil
production by 12% and natural gas by 7% and,

e A continued growth of consumption: compared to 2021, in 2022 increase in primary energy
demand by 2%, increase of electricity consumption by 5%, oil products demand by 0.8%, and
decrease of natural gas demand by 4% due to the high increase of electricity import, leading to
significant increase in oil and gas imports and significant fiscal pressure as energy products, such
as fuel and electricity, are highly subsidized.

e Avery low contribution of renewable energies to the current energy system: only 4% of electricity
production, which in turn represents approximately 19% of final energy consumption.

This protracted crisis has been exacerbated by the regular downward slippage of the dinar exchange
rate and the volatile fluctuations of the global energy markets.
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The fact that these problems have remained unaddressed over the past decades, but rather deepened
and exacerbated from year to year, confirms the structural nature of the Tunisian energy crisis. Yet, the
necessary deep reforms of the energy sector, while filling the official discourse, have never been

implemented.

In this chapter, we will analyze the sector’s problems, to define key axes for the reform. Given the very
small contribution of renewable energies (in 2022 only 4% of electricity is renewable, and electricity
consumption share around 19% of final energy consumption), in the beginning the reform will focus
mainly on traditional energy sources. However, this does not preclude the very high priority to
accelerate the development of renewable energy resources in Indispensable complementarity with

fossil resources in the foreseeable future.

Although Exploration of hydrocarbons in Tunisia started nearly a hundred years ago, oil activity only
grew in the nineteen-sixties, with the entry of many international companies to Tunisia, especially after
the discovery of the fields of EI-Borma, Ashtart and other fields like Sidi Kilani. But, in general, the
success rates in exploration (average 16%) never attained those in the neighboring countries Algeria
(43%) or Libya (55%). The past sixty years can be divided into four major periods:

1. The "Beginning" was associated with the first discoveries and extended until the mid-seventies.

2. The "oil boom", which witnessed an abundant production surplus, and was provided by large fields,
mainly EI-Borma and Ashtart (from the mid-seventies to the beginning of the eighties).

3. The “Marginal Fields Period”, at the beginning of the eighties, the significant fields began to
deplete, which caused a decline in the total production. But compensation occurred to some extent
by opening many marginal new fields. The energy balance fluctuated during this period; a deficit stage

followed, from the year 2000 onwards.
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One of the main causes of that useful compensation obtained from the marginal fields is the present
hydrocarbon “Code”, catalyzed by a convenient policy of “encouraging’ foreign investors to
participate.

4. The "Period of a growing deficit", which began approximately by 2007, the rate of decline in
production steepened, accelerated by the disruption of the exploration rate; consequently, deficit
and energy independence reached high levels.

The political and social unrest and administrative disruption that our country has known in recent years,
have disrupted projects and increased their costs, and damaged the country’s reputation among
investors. But the roots of the crisis are older. The real problem is not in production decline but in the
state’s failure to anticipate this decline over a long time by developing appropriate energy alternatives
and corresponding energy sector policies. A long period of decline that would have been sufficient to
develop all the necessary policies to face the crisis and adjust the energy sector with various solutions;
not only for enhancing the hydrocarbons Exploration & production, but mainly for revising the national
strategies in Energy subsidization, in consumption models, or in developing other sources (Nuclear,
Renewables, etc.).

Today, based the situation analysis of the energy sector in Tunisia, and despite all the circumstantial
issues, studies show that the sector’s problems are primarily structural, and need more in-depth and
comprehensive solutions. We can summarize the reform program along the following four strategic
axes:

e The necessity of drawing up a clear and implementable energy strategy,
e Reviewing the legal framework of the sector to allow for in-depth restructuring,

e Urgently Investing in the energy sector with particular focus in the energy transition
component (whether in hydrocarbons or Renewable Energies),

e Developing an integrated energy demand management system to rationalize consumption
and reduce the fiscal (budgetary) burden,

Between short-term / immediate actions and middle to long term reforming plans, it is essential to
have several strategies that must be implemented in parallel. Firsts are aiming to ensure the survival of
the sector and responding to the immediate needs of the economy, but also visions shall be set, and
efforts shall be spent, to prepare an exit of the current crisis, and building tomorrow’s new Energy
Strategy.

Rebrand the image of the energy sector in the country

After the revolution, the Tunisian hydrocarbon sector developed a negative image in public reputation,
which was a major factor in restricting related activities, disrupting projects, and exhausting the sector.

Today, it is impossible to talk about any restoration of the exploration and production activities if this
deteriorating reputation is not addressed. Even the smallest projects -for unjustified reasons- caused
political, popular, and social controversy that prevents their timely completion. Therefore,
reconciliation must be achieved between the sector and its societal, regional, and national
environment, so that it can play its vital economic roles and be a development engine for marginalized
regions.

More generally, the energy sector must adapt to the new situation and be open to its societal
environment. Based on identifying the parties involved in the hydrocarbons sector and assessing their
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ability to influence and to contribute, to reform the image of the sector and achieve its integration into
its local environment. The list of involved parties includes civil society, local influencers, journalists, and
parliamentarians. By training them about the sector and the legal frameworks for investment, or by
organizing field visits and investigative programs to educate public opinion about the various extractive
activities and to create a formed press and community leaders more open to the sector, and aware of
sector drivers. Relying in carrying out these activities on qualified mediators and partners recognized
by civil society and the media to enhance communication and training activities.

Also, and in view of the suspicions of corruption that have been plagued the energy sector (mainly Qil
& Gas), the highest good governance rules must also be adopted, by establishing unified, transparent,
and competitive mechanisms for awarding service contracts, and adopting anti-monopoly rules.

Likewise, it is inevitable to adopt the highest standards of transparency to combat the fake news and
rumors that have been affected the sector. By activating Tunisia’s entry into the International Initiative
for Transparency in the Extractive Industries, and establishing platforms open to the public that publish
the legal and regulatory framework for the sector, indicators, technical, economic, and social data, and
projects, contracts, license maps, and various activities. In addition to communicating and interacting
with civil society and the parties involved, by providing accurate, transparent, and direct information.

Corporate social responsibility and regional development

The concept of corporate social responsibility is new to Tunisians. A lot of confusion has been
associated with it, as the roles overlap in the minds of the public between the limits of corporate social
responsibility (which is not limited to foreign or producing companies to apply to all economic actors),
and the responsibility of the state towards the parties in terms of the need to advance development
and provide infrastructure and basic services.

The state's responsibility cannot be denied in its failure to play its developmental role in the internal
regions. The absence of integrated development programs for the benefit of these regions and the
poor management of the social protests worsened during the revolution. It dealt a blow to the state
and its failed role. It perpetuated societal behaviors of dependence and clientelism and manifestations
of banditry and extortion of the state in its vital activities and capabilities. In the end, it increased the
damage to those regions and their social climate.

Therefore, urgent plans must be implemented to achieve measures for development with real effect.
To create a new dynamic in the regions that alleviates the accumulated tension. Then to create special
offices for each region concerned with centralizing regional development plans in the areas classified
as marginalized. It follows up on issuing loans to young entrepreneurs, advances of development
projects, and anticipates delays.

On the other hand, breaking with the policies of fragile and fictitious employment under the headings
of environmental companies is necessary. Investing in projects that achieve sustainable regional
development and create stable and productive jobs. Finding solutions for these companies by enabling
them to acquire the skills and knowledge they need to join active and effective sectors, such as
agriculture, construction services, and variety of other productive fields.

Regarding corporate social - and environmental - responsibility projects, it is necessary to find out the
causes of the failure of previous projects. And reviewing the methods of work, of implementation, and
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of marketing. With the involvement of the parties involved in the regions to ensure more effective
results, and to open channels of constructive communication.

Promote exploration

Reviving the research and exploration effort is one of the most urgent and essential stacks for success,
enabling the development and valorization of the national reserves. And thus, significantly reducing
the energy deficit in the short to medium term, at relatively low costs, and positive / immediate impact
on regional economies (via exploration and drilling activities), with in perspective taking a chance for
achieving an economic breakthrough in case of discovery.

To accelerate this process, this can even be considered by using the existing code, with just some minor
additions, as the situation cannot wait until a new code will be signed. This can be achieved by being
more open and more attractive to investors: i) allowing easy access to open blocks data basis, ii)
requiring lower bank guarantee, iii) requiring lower conditions about the previous investors’ references,
and probably most important, iv- solving gas non-payment obstacle.

The Tunisian representatives (ETAP & Ministry teams) shall be aware about all the current obstacles
and threats potential investors are considering when they are scouting investment options in Tunisia.
If professional investors are confident that investment rentability in Tunisia is guaranteed and
protected, they will invest again in our country, and the whole machine can then restart. At this level,
the delays (and often failure) of payment of STEG for gas discoveries is becoming today one of the
biggest factors stopping exploration. How would any investor come to Tunisia, if he is unsure that the
gas he discovers will be paid?

Remaining oil and gas resources requires relatively large investments, specific techniques, and a special
development method (co-development and the presence of significant levels of impurities, especially
carbon dioxide). However, the problems affecting the oil sector in Tunisia (legally and structurally) did
not allow confirming or appreciating these capabilities.

For example, the Gulf of Gabes has promising signs, but its development requires a different approach.
The same applies to the south of Tunisia, where the development of gas reserves was delayed due to
the lack of the necessary infrastructure, which is now available after the completion of the Nawara gas
pipeline. In addition to the important potential of shale gas, if it is confirmed and economically
evaluated through pilot projects, provided that a clear full-scale risk assessment is performed that
includes all the pro and cons.

In addition to the structural and legal reforms which will discussed through this document, work must
be done to reduce the costs of research and exploration, and especially drilling, and to support them
with local expertise and capabilities. To reduce them to levels that encourage investors to enter the
Tunisian market. In addition to the role of government structures to regulate the services sector in
general, and those related to exploration and drilling activities, and coordination between the various
fields to set national operations programs that put pressure on costs.

And for an easier access to the information, and reducing the costs of exploration, it is recommended
to shorten the period of Confidentiality for Geological, Geophysical reservoir & production data, as well
as the studies related to permits and Concessions to 2 years, and data related to exploration
Development and production wells to 3 years, to encourage access to available data.

A list of strategic geographic targets that should be pushed towards exploration must be established
(such as the Ordovician in the Ghadames Basin, the Akakus, or the sea in the north). This process is
supported by direct investment or by participation. While the development of offshore fields, whether
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in the Gulf of Gabes or in the Gulf of Hammamet, requires formulating a global approach within the
framework of integrated projects that combine all fields in the region, to achieve the economic
profitability of development.

Revitalize the Tunisian investment destination

Reducing the Tunisian energy deficit inevitably goes through high-level investments in research and
exploration. This requires the development of competitiveness and marketing of the Tunisian
destination through establishing of the necessary legal, structural, and administrative reforms, with the
development of the relationship with investors, as a key partner in the chain of exploration and
development of national resources.

This program requires a comprehensive effort to restructure the public sector companies and
modernizing institutions and reviewing their structure and roles as public companies. To improve
working conditions, modernize institutions, and review their structure and roles as public companies.
To improve working conditions, raise the level of employees, and create a situation that serves
efficiency while reducing bureaucracy in decision-making through good governance and modern work
rules based on high quality and efficiency standards.

As for attracting investors to Tunisia, it is proposed to conclude partnership contracts with specialized
companies while keeping a fair and competitive access to the market, to re-evaluate the possibilities
for the most important fields, such as those that are in the process of being completed. And marketing
to invest in research and exploration in international bodies, while adopting transparency and
methodology in presenting data, by collecting all data and information on an open platform, which is
periodically updated. Independent studies such as TUNREP or the one carried out by the World Bank
could prove the need for reviewing the structure, as well as the legal and fiscal framework, with
enhancing the governance and the competitiveness of the Hydrocarbons’ sector in Tunisia.

Develop production

In the framework of efforts to reduce the growing energy deficit, it is important to foster national
production, and improve its profitability and its governance. In general, it is possible to raise the
production of the fields by improving maintenance or overworking the wells. And to consider new
technologies - with safety and environmental standards requirements- and to intervene to support
projects and speed up procedures that overlap with management.

To improve production, among others focus on i- how to improve production, ii- how to better use the
wells and in particular “old wells”, ijii- how to develop as much as possible the reservoirs in the already
producing concessions. Meanwhile, the development of Zarat field, Tunisia’s largest undeveloped field
with an estimated content of 130 MM boe, would offer an important increase of the production from
this discovery which is more than 30 years old.

Developing the infrastructure of pipelines and reservoirs, which is necessary for the development of
the oil and natural gas sector, is essential to facilitate projects and reduce costs, to achieve more
efficiency. Even based on the existing infrastructure, it is possible to start from forming joint technical
teams that work to audit the existing activities and projects in the oil and gas sector, and to provide
ideas for more efficiency in the oil fields and companies.
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Working to reduce the cost of services, by encouraging foreign service companies to settle in our
country. And, by concluding agreements with neighboring countries for cooperation and facilitating the
transfer of labor and equipment across the Maghreb space, in addition to dismantling monopoly
situations by adopting transparent and competitive methods when awarding offers.

Beside exploration, and production, refining must be taken in account, either by revamping STIR plant
to at least to secure a minimum local flow, and /or to remain open and attractive for any other new
project.”

A new hydrocarbon law

To accommodate the requirements of the proposed new restructuring of the energy sector, and to
clarify the roles assigned to the various structures, a deep revision of existing hydrocarbons Code
should be issued, or even better -if this can be done in reasonable time- a brand-new Hydrocarbons
Law can be considered. This new law would build on the strengths of existing legal frame, with
considering all the learnings from the previous experiences, updating on some axis as Renewable
Energy and Non-Conventional hydrocarbon resources, nesting the new organization and structures
proposed for the sector, and enhancing the governance of the sector.

The new approach should encourage investment by adopting more transparent methods and
recognizing competition in issuing licenses. It should unify tax under one heading ensuring
transparency and efficiency and unifies contractual frameworks for exploration. It includes contracts
for services through which the state can assign a company to manage and develop the field in exchange
for an agreed value per barrel of production, which can be reviewed according to the development of
international oil and gas prices.

It is important to adopt a new and special legal framework to allows the trigger of research and
exploration operations, and then development and exploitation in shale oil and gas fields. This allows
discoveries to be grouped under unified big projects and within the framework of unified regions or
production areas. The merging of losses between the various exploration licenses instead of the
“fencing off” that is currently in place narrows the prospects for the success of the investment and
exploration process.

To encourage investment in Tunisia, the assignment of licenses should be fully facilitated for investors,
even without the obligation to enter the Tunisian party provided that the contracts guarantee
reasonable tax revenues for the state, and that the necessary monitoring capabilities are available. It
also suggests the adoption of different methods of use and different incentives between the areas
where exploration is encouraged (the northern sea line, for example), and those that have higher rates
of return (the south).

In addition to reviewing issues of financial guarantee and penalties against companies that are late in
exploration programs, consider the international or local circumstances that may cause delay in the
completion of projects. And to adopt a tax on the sale of shares and companies to reduce the frequency
of sales of shares and companies, achieve more stability, and reduce the transfer of shares in the
context of speculation. In the first stage, the current legal framework can be updated to the current
situation and consider the national and global technological and economic developments.
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Reform the energy sector

Restructuring the sector means reforming its legal and institutional framework, to escape the stalemate
and blockage in which it is living. And, to succeed in the energy transition program and benefit from
global energy markets. And in the end, to achieve the goals of energy sector security, reliability,
governance, competitiveness, efficiency, and financial viability.

This should be done within the scope of the state policy and its economic model regarding related
Agencies and state-owned companies. Do we want to have a state that manages Legal framework and
actors in such a field with close supervision and enforcement of legal requirements, as well defining its
share profit on a balance of interest with investors? Or do we want to have also public companies
competing with private companies in the Oil & Gas?

The restructuring process aims to develop both the Ministry in charge of the energy sector and Tunisian
Petroleum Activities Corporation, each equipped with sufficient human and material resources, as well
as well-defined roles and clear goals. The Ministry sets and implements the sector's policies, enhances
its developmental role, develops regional and international cooperation, and promotes/encourages
investment in the sector. It is important that the energy sector strategy and policies are predictable and
stable. They shouldn’t be subject to the vagary of politics and government changes. It also suggests
creating:

A Higher Energy Advisory Council- HEAC

As an independent supreme body, encompasses a group of experts covering technical and economic
aspects of the technologies and priorities of energy policy. A national figure chairs it. The council should
have an advisory role with the government and the Ministry of energy oversight. One of its
responsibilities is to develop an energy vision and strategy for the executive authority.

Regulatory Body for the Extractive Industries- REI

As an independent regulatory authority for the energy and mining sectors, it will perform regulatory,
arbitrage, supervisory, advisory, and punitive functions. It is an independent public institution, whose
mission is to regulate the oil exploration and production sector, and continuous and rigorous follow up
the energy sector. In doing so, it is committed to achieving the highest levels of transparency to ensure
good governance in the energy sector.

e This regulatory authority undertakes work on evaluating the underground reserves of
hydrocarbons and underground wealth and conducts economic and financial studies related to the
exploration, extraction, and production activities. It manages the national database of geological
data for research and exploration in hydrocarbons and mines. In addition to implementing and
developing a database to store, extract and analyze development and production data.

e The authority manages applications for licenses. Beginning with the implementation of the laws
governing the sector, and the preparation of contracts and agreements approved in negotiation
with contracting companies. The authority oversees the pre-qualification processes, the evaluation
of bids, and recommendations to the Ministry regarding the granting of licenses. The authority
must evaluate the completed exploration activities and advises on renewal requests. It monitors
the compliance of rights holders and operators with the provisions of the Hydrocarbons Code,
relevant application decrees, exploration and production agreements and regulatory decisions
issued by the Ministry.
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For its part, the Ministry works, in cooperation with the Regulatory Commission, to identify
opportunities for development, encourage investment, and improve profitability. It participates in
proposals for laws or amendments necessary to activate it.

A Department for Civil & Environmental Safety- CESD

Which is independent of ministries and responsible of ensuring the security and safety of citizens and
preserving the environment. It refers to the Presidency of the Government and has oversight, decision-
making and punitive powers.

This department works closely with various ministries, and communicates with local communities, to
cover activities that may represent a risk at the national level. It applies regulations and standards and
assesses the risks of projects and activities. It recommends taking the necessary precautions, according
to advanced standards that are approved by drawing on international experiences. It also works to
provide advice, follow-up, and technical guidance, in addition to formulating training programs and
necessary licenses.

Contracting Company for the production & development of O&G fields

With a legal framework that allows it to act, while achieving the necessary competitive efficiency and
profitability. This company can be built by merging mixed companies with proven experience to be
unified under a new legal framework and regulations. The company contracts with the Tunisian state
to directly exploit the fields, whether reopening abandoned fields, accepting fields whose concessions
have expired, or exploiting new fields in Tunisia or abroad.

ETAP- Tunisian Corporation for Petroleum Activities

The Tunisian Corporation for Petroleum Activities (ETAP) is a partner in most of the Tunisian fields, and
this remains the main activity of the corporation. It must play it in a more advanced and efficient way.
At the level of monitoring production and projects, dealing with various fields with a comprehensive
geographical reading, not as isolated islands, and searching for complementary solutions.

It is also responsible of coordinating between the different work programs to ensure their synergies,
allowing for speeding up completion, reducing production costs in the fields, and raising their
production and profitability. It should also develop internal communication and establish a corporate
culture and a sense of responsibility in achieving its goals. ETAP should be able to maintain its efficiency
and attract new competencies. While marketing vacant plots and attracting investors is entrusted to
the regulatory body.

The institution must play the role of a full partner in the exploitation of the fields, relying on clear
methods of work and approaches. It should adopt high quality standards that guarantee efficiency and
develop effective mechanisms for good decision-making. It must also organize periodic dialogue and
coordination with the authorities to facilitate procedures, pioneer social responsibility projects, and
intervene to solve real estate and social problems.

The organization should support its capabilities in terms of safety and environmental preservation. And
to establish national standards for the safety of oil installations. And to play its supervisory role on the
rest of the companies.

The Corporation follows up the international developments and successful experiences in modern
technologies. Preparing operational studies on the introduction of technology used in petroleum
activities. Developing and valuing the company's expertise in the fields of geology and geophysics by
creating a platform for studies, research, and exploration, that studies the available data - and
accumulated - about the Tunisian fields.
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The Corporation works to organize the service sector, and works with service companies to Tunisian
them, raise their capabilities, and reduce costs through the enactment of concomitant partnership
contracts. In addition to its role, within the framework of its partnership with the operators of the
fields, in anticipating and rationalizing expenditures in the interest of the sector and the country.

Work to develop the competencies and human resources necessary to accompany the restructuring
process and ensure its success is the cornerstone of any reform program. Where it is necessary to think
about developing the necessary training process and achieving a greater degree of rapprochement
between the sector and the university. In addition to adapt the sector with the reality of the global
energy markets, which are known for their selectivity, competitiveness, and dynamism. Work must be
done to localize competencies by valuing and developing them so that they rise to international
standards through a complementary approach between the public sector and the private sector.

Capitalize on (and invest in) the geographical position of Tunisia

The country has an important strategic position as an advanced platform on the Mediterranean Sea,
overlooking one of the most important sea routes in the world. However, it does not fully exploit this
opportunity, as it has five poorly equipped oil ports, most of which do not meet international standards,
and storage capacity is minimal.

Tunisia needs additional resources for natural gas, by establishing infrastructure for importing and
transferring liquefied natural gas (LNG). A detailed study has been carried out on the subject. It is
possible to agree with the European side to contribute to the financing, and transfer some of it towards
Europe through the Algerian-Italian gas pipeline, even though Algerian gas will always keep the priority
through it.

The Tunisian pipeline network must also be expanded to transport fuel along the county’s main axes.
The storage map in Tunisia should be redrawn by adopting civil safety standards. And facilitating
investment in the construction of reservoirs and the development of ports and turning it into a regional
platform for the fuel distribution. As an example, the opening of the Tunisian-Algerian bilateral
investment company TRAPSA could be proposed as an opportunity to develop the activity at the level
of transport, storage, and export.

Why should we invest in reforming the energy sector?

The energy sector, despite its strategic role and importance for security and development, was largely
marginalized for an extended period, during which it proceeded without a vision or real strategy and
program. However, to the extent that it is today an exhausted sector and suffering from many burdens,
it still holds strong competitive advantages that could be exploited.

The energy security of the country where dependence and fast increasing demand have and will
continue to constitute a major threat to the country's security and its economy. if we add the volatility
of the cost of conventional supply combined with high subsidies are a serious fiscal burden on the
country while its public debt is soaring.

As much as it currently represents a burden on the economy, it was a locomotive of growth for Tunisia
in the seventies and eighties, and it still carries today the potential That allows it to retrieve its role as
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an engine of the economy. This would offer a possible contribution of the energy sector to the
competitiveness of the national economy and to reducing the permanent deficit of its external
accounts.

We must build on the existing strengths and exploit Tunisia's potential in the clean energy transition.
The issue requires a clear vision and readiness for renewal reconciliation with the societal environment
and new, modern, bold, transparent, and scientific approaches.
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Major energy transition issues

Climate change and successive global energy crises have prompted many countries to conduct deep
and extensive reviews of their energy policies and accelerate their energy transitions. These policies
aim to enhance energy security, develop the economy, protect the purchasing power of citizens,
minimize the impact of climate change on the basics of life, and tackle the nexus water, energy, and
food.

These revisions of energy policies fall within the growing energy trend to achieve a secure, affordable,
and sustainable (clean and renewable) energy transition. It is based on the following main axes:

e Scale up clean renewable energy use (solar and wind) will have deep and broad repercussions on
the energy system, due to the intermittent and variable nature of most renewable energies
resources, in addition to the constraints related to their geographical distribution, and their need
for many critical minerals and materials.

e Develop energy efficiency (as well as energy sufficiency), and decoupling economic growth and
energy consumption (energy productivity),

e Spread decentralized energy resources, including production, storage, energy efficiency and
demand response,

e Increase electricity use, especially in the transport and industry sectors. Developing grids (including
international interconnections) and large regional electricity markets, with the aim of expanding
the use of clean renewable energies and enhancing energy efficiency.

e Establish reliability, flexibility, and resilience measures, including regional grid interconnection, to
effectively manage the inherent variation in solar and wind power generation.

e Decarbonize hard-to-electrify sectors requires clean gas and fuels, such as hydrogen, biofuels, and
biogas, while avoiding the highly risky and costly cycle of subsidies.

e Digitalize the energy sector and placing the power sub-sector at the center of the energy system
to benefit from digital technologies capabilities such as platforms and energy big data. It allows
coupling the electricity and energy sector with an advanced telecommunication network (smart
grid) enables progress in the energy efficiency, integrating a high share of variable renewable
energy, and better managing supply and demand for energy. it's worth noting that the IEC 61850
standard represents the backbone for reliability, resilience and flexibility for renewable energy
transition and integration within the electrical grid. This standard allows the intermodal and
interoperability with national and international neighbors grid interconnection.

These changes will bring significant transformations in global energy markets, grids, infrastructures,
and in the international trade of modern energy resources such as electricity and hydrogen. Energy
transition involves a deep transformation of the global and local energy systems that will have major
social, economic, and political implications which go well beyond the energy sector.

The electricity production sector (using combustibles) is by far the largest emitter of carbon dioxide,
among the sectors ready for the energy transition. It is possible to achieve very high shares of clean
electricity generation with mature technologies. This requires massive deployment of wind and solar
photovoltaic generation and flexible and dispatchable energy resources.

While energy efficiency represents the second most significant contribution to reducing carbon dioxide
emissions by 2030, coming after renewable energy sources such as solar photovoltaic (PV) and wind
energy.
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To go further in adopting low-carbon energy, many countries are working to adopt green hydrogen
where not easy to use electricity, and in sectors where hydrogen is not currently used, such as
transportation, buildings, power generation, and heavy industries.

Despite the political and social difficulties, Tunisia has been working for years to develop a
comprehensive and coherent energy strategy accounting for the climate, economy, and social factors,
setting goals, identifying levers, and defining outputs.

The main national objectives of this strategy consist of enhancing energy efficiency and increasing clean
renewable energy supply. Setting a goal to reduce the demand for primary energy (fossil-based
resources) by 30% by 2030 compared to the current trend scenario and to raise the share of renewable
energy in electricity production to 30% (updated to 35%) by 2030. The strategy also aims to promote
electricity use, develop decentralized energy resources, and digitalize the sector. It also aims to create
favorable conditions for clean energy technologies development, especially green hydrogen production
and related derivatives. In 2022, the share of renewable energy in power production is around 4%.

Many factors may explain the delay in the implementation of the renewable energy program:

e Political stability, level of corruption, the weakness of the legal system, and the image of the energy
sector,

e Administrative and union obstacles and the absence of clear and structured procedures and
mechanisms, and corruption that can increase lead times in obtaining permits,

e Insufficient local expertise, inability to operate the projects, lack of relevant industrial presence,
and limitation of infrastructure,

e Delayinrenewable energies law (enacted in mid-2015): Before 2015, there was no legal framework
for producing renewable energies outside of self-production,

e The power purchase agreement (PPA) is the most important contract in the renewable electricity
production. It should guarantee investment, facilitate banks financing, resolve real estate issues,
and allow the grid access. In the authorization mode for production, the PPA is considered not
bankable, and in the absence of State guarantee for this type of contract, the supervisory ministry
provided a comfort letter,

e Inadequate grid infrastructure for renewable energy, lack of experience of the operator, and the
legal relationship between a grid operator and plant operator, and grid access difficulties,

e Delays in many self-production projects due to administrative obstacles and lack of meters,

e The delay in establishing an electricity regulatory body,

e The demand for investment in a specific country is subject to the energy activity in the country, the
stable framework for investment, and fiscality.

Accelerating renewable energy development requires strong and
effective governance and high capacities

The success of the renewable energy program to produce electricity requires good and effective
governance at the government level, enhanced capabilities, and detailed planning over a long period
(twenty years). Issuing the renewable energies code (translating the energy transition policy) and
ensuring harmony and integration between all energy laws related to sustainable development. This
also requires establishing of a regulatory body for electricity and gas to regulate and monitor the
participation of all economic actors, including investors in renewable energy, independent power
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producers, self-producers, and the preparation for cooperation and exchange between the Maghreb
and European electricity markets. In addition, it is also necessary to build trust based on transparency,
publish the results of proposal requests, and build strong cooperation with investors in future projects.

This also requires clarifying the role of institutions, strengthening their human resources, and
considering regions to improve the mechanism for evaluating renewable energy resources, and
activating the role of local banks in financing renewable energy and establishing a financing mechanism
for pumping water with solar energy.

The planning should include over long period:

e how many MWs solar and wind to build yearly to get to the 2030, 2035 and 2040 targets? how
much would this cost and how to finance it?

e How to proceed to get these MWSs up and running? Perform technical studies, mobilize land for
new solar/wind generation plants, launch national and international biddings/tendering, evaluate
bids rapidly, and sign contracts with bid winners.

e Upgrading the Grid — cost, financing, and deadline to be able to accommodate the new installed
renewable energy capacity.

e What are the minimum necessary regulations to be in place to accompany this important
investment program?

e Capacity building program (restructuring and staff upgrading) for STEG and the Ministry to be able
to manage this transition; and finally.

e The necessary policy changes: how to ensure the financial viability of the transition and sustain it
over the long run? pricing policy (tariffication), minimize private participation risks by budget/fiscal
measures to guarantee that private investors will be paid a reasonable return.

Launch an ambitious national program for self- and decentralized
electricity production

Decentralized renewable energy resources (on-site or off-grid energy/power generation) is a promising
way to accelerate and expand the adoption of renewable energy. It has several advantages, such as the
swift development of the production capacity and high potential for job creation. In addition, the on-
site production and consumption reduce the load on the electricity grid. There are several leading
countries in solar photovoltaic power where decentralized production Overweighs the utility-scale
production.

At the end of 2022, the electrical capacity of self-production in Tunisia reached about 170 megawatts
(about 74% of the electrical capacity of photovoltaic energy). According to statistics published by the
Tunisian Electricity and Gas Company in January 2022, the rate of self-consumption from self-
production does not exceed a third, while two-thirds are supplied to the grid. This is a weak point that
would greatly limit the economics of self-production for the producer and of the country. We must then
give priority to self-production and decentralization when self-production occurs at the same time with
self-consumption or with grid peak consumption. For example, air conditioning, cooling, and heating.
Usually, we have this condition in industrial, commercial, and administrative activities.

To support the programs of the utility-scale stations, which are currently witnessing slow progress, we
must initiate an ambitious program for decentralized self-production with an electrical capacity
exceeding one gigawatt over four or five years. Among its components is the energy transition program
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in public facilities, which aims to equip public facilities with photovoltaic solar plants for self-production
and the implementation of energy efficiency solutions.

According to some studies, the electricity grid can, without major difficulties, absorb and manage up
to 20% of decentralized (self) production.

Within the framework of the decentralized production of electricity, it is possible to propose off-grid
renewable power systems These systems could be adopted, for example, in the water sector
(desalination, pumping, distribution, treatment, purification), transportation (railways), industry, or
hydrogen production.

And we should work to enrich the business model from the direct investment model to a services
model provided by companies specialized in self-production as well as self-production services
provided (wholly or partially) by the Tunisian Electricity and Gas Company (STEG). It is also better to
move to subsidizing self-production and consumption rather than subsidizing equipment such as solar
panels. This approach is more efficient in directing support to the goal, which is the on-site production
and consumption of solar electricity, and it also contributes to reduce illegal use.

We should promote self-production at the speed of light to get rid of a substantial share of the subsidies
of electricity and gas. We should distinguish households from corporates (public and private). When
household self-consumption rate is sufficiently high, we subsidize equipment and installation and
facilitate financing especially for the middle and poor class.

Reform energy subsidies

Reform energy subsidies to mitigate the macro-fiscal crisis and stimulate the clean energy transition,
especially power self-generation and energy efficiency. The reforms, however, should be designed
carefully to minimize the impacts on the vulnerable population and providing targeted support for the
poorest. Tariffs shall support overall system efficiency by finding the right balance between various
tariff-setting principles. Efficient costs recovery and their reflectivity are key principles for economic
efficiency. Other principles are also pursued, such as Non-discriminatory, transparency, stability, and
sustainability.

Electricity system digitalization is a must for the energy transition
success

The electricity system will be at the core of the energy transition, which requires to review its
organization, services, and markets. This includes the review of regulatory framework to ensure the
capacity to produce and store electricity (strategic reserves), to cope with broad reliance on renewable
energy, to manage decentralized energy resources, to implement demand response, and to balance
efficiently between supply and demand. It also encompasses the digitalization of the grid, the
exploitation of digital data in developing the energy sector operation and services and developing
international connectivity.

Tunisia's power grid can integrate up to 2.5 GW of renewables after the completion of the high voltage
line between Skhira and Kandar to transport renewable-energy electricity from the south to the highest
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electricity consumption in the north. For 2030, where approximately 4.8 GW of installed renewable
capacity is targeted, there is additional work to strengthen the grid and to implement smart grid
projects.

It is necessary to develop a program that meets the need for electricity storage to support the
development of intermittent renewable energy resources. It defines the roles and responsibilities
between the Tunisian Electricity and Gas Company, the independent producers, self-producers, and
decentralized production entities.

It should be noted that the digitalization of the electricity system (and the energy sector in general)
makes it possible to go far in the efficiency of the energy system (in terms of safety, reliability, flexibility,
and resilience), in the large integration of variable renewable energy, and in benefiting from digital
technologies. These technologies include smart meters, digital platforms, energy big data, and the
Internet of Energy Things. The decision to implement each technology should be based on a cost-
benefit analysis.

Developing of grid interconnections between neighboring countries (North African and European
countries) is also of great importance for the stability of the electric grid, securing electricity supply,
rationalizing grid capacities, and reducing costs. Work should be done to make good use of regional
interconnection to accelerate the adoption of renewable energy, improve the efficiency of electricity
services and reduce their costs. We should work to accelerate the electrical connection with Italy,
develop further the connection with Algeria, and optimize the electrical connection with Libya.
Benefiting from regional connectivity will be the basis on which success will be built to expand the
production of renewable electricity and develop the national electricity market without affecting the
national energy security.

For the natural gas network, a pipeline between Mellitah (Libya) and Gabes was envisaged in the
framework of a study which was undertaken in the period 2004-2008. The project has been prepared
in all respects, especially technical, real estate, and commercial ones, and the gas sale and purchase
contract between the Tunisian and Libyan side was initialed. Terms of reference for bids were prepared
after the approval of the African Development Bank to finance the project. This project was stalled due
to the circumstances experienced by Tunisia and Libya, and it is worthwhile to return to this project
due to its importance in securing the supply of gas to the Tunisian market and the diversification of
resources. The Libyan side has expressed its willingness to revive this project.

How can companies contribute efficiently to the energy transition?

There are several approved options for supplying companies with clean electricity:

e On-site Self-production and surplus is fed into the grid: This option is available in most countries.
The assessment of the added value is easy, and it has a moderate complexity in use.

e A contract to purchase electricity from a wholesale renewable power producer for a specified
period: a complex procedure and its added value is not clear. It’s of little use in developing countries
and finds strong opposition, especially from electricity companies. This is what was intended by
the 2019 Tunisian economy revitalization act...

e Purchasing renewable (or clean) energy certificates: issued for every megawatt-hour produced
from renewable energy. Such as renewable energy certificates in the United States, or the
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guarantee of the source in Europe. It is quite difficult to assess the added value for this measure,
but it is easy to implement since it’s available in many countries.

e Green Tariff: The companies purchase from the electricity supplier with a suitable contract that
guarantees that the electricity source is renewable.

To encourage companies to contribute to the energy transition in Tunisia, we recommend the following:

e Remove obstacles in providing companies with clean electricity. This recommendation is valid for all
renewable energy programs and systems.

e The need for a local data base specific to Tunisia to determine the cost elements of the electricity
system (the price of connection to the network, the price of electricity, cost of supply guarantee, and
the cost of provision of needed power capacity) and to determine the added value for the electricity
system (for example, encouraging storage capacities for renewable energies from solar PV and wind).
With clearly defined and separate incentives to avoid cross-subsidies between consumers.

e In view of the long lifetime of renewable energy projects (from ten to thirty years), tax and grid costs
should be fair, cost reflective, non-discriminatory, transparent, and predictable. There should be a
formula well designed to allow for regular update of the costs with obligation of all parties to abide by
the contract.

CSP technology cost to produce electricity is still high

In electricity production, the advantage of concentrated solar thermal power (CSP) over photovoltaic
lies in its easy storage (heat can be stored for several hours before being converted into electricity). But
solar thermal consumes relatively much water, and its cost is high, with a cost gap steadily increasing
since 2015 compared to photovoltaics. This explains why since 2015 solar thermal projects for
electricity have been halted in Spain (leading the world in this technology) and the United States (the
second). Large international efforts are continuing to reduce the cost of concentrated solar thermal
power (CSP). For example, the United States aims for $50 per MWh in 2030, to compete with fossil
resources while providing short-term storage. However, this is not enough to compete with
photovoltaic power (which in some projects has fallen below the $20 per MWh threshold).

Like many countries endowed with ample solar thermal resources, Tunisia should closely follow the
development of this technology and study how to benefit from it to produce electricity, especially when
we need short-term storage on a large scale and compare it to other solutions such as using batteries
in photovoltaics. The combination of CSP for power generation and for water desalination should also
be considered.

Develop an electric transport strategy

Electric transport policies have evolved from stimulation and support for the launch of the market
(manufacturing support, direct purchase support, tax exemption, corporate car expenses), to
overcoming obstacles and barriers (financing infrastructure (charging points), public procurement, and
standardization of charging points specifications), and then evolved to the market expansion (fuel
economy, emissions laws, quotas for electric cars, restrictions on polluting cars, and banning internal
combustion cars).
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With the progress of the competitiveness of electric transport and its energy efficiency, we must
prepare the appropriate policy for the Tunisian market and industry (energy efficiency of the car fleet,
the progress of renewable electricity, and the contribution to industrialization). Therefore, to prepare
the necessary infrastructure to be ready to keep pace with the electric transport market and benefit
from it at the level of the energy, transport, and industry sectors.

Tunisia was well placed to take advantage of the opportunity offered by the rising electrical car industry.
We should now focus on electrifying public transport systems (buses and trains, at least in urban areas)
and if possible, some parts we can manufacture competitively.

It should be noted that the International Energy Agency expects, in the horizon of 2030, the
contribution of electric transport to the reduction of oil consumption by approximately 6 million
barrels, compared to the consumption of 4% of electricity. Currently in Tunisia, transportation
represents a third of the final consumption of energy (27 million tons of oil equivalent in 2021)
distributed by 90% of petroleum products, 10% of natural gas, and 0.2% of electricity.

Green hydrogen economy

Given the UE intention to import 10 million tons a year of green Hydrogen by 2023 preferably from the
south Mediterranean countries (EU’s hydrogen strategy and REPowerEU plan), the huge positive effect
it could have on Tunisian economy, and the competition between potential producing countries,
building hydrogen economy, especially production, must be one of the major areas of interest in
Tunisia. Tunisia is well advised to work diligently to position itself well in time, among the major green
hydrogen exporting countries. Little time is left for Tunisia to be an attractive destination for investors
and therefore to be recognized exporter of green hydrogen to Europe considering its crucial
competitive edge.

If the European Countries go ahead, and if foreign relevant investors become confident with Tunisia,
the exported green hydrogen will change significantly Tunisian economy. It could offset the large deficit
in the foreign trade balance and create a source of hard currency to finance its development.

For Tunisia, green hydrogen is an industrial project mainly for production and export. Green hydrogen
production requires water and to build additional large plants for renewable energy production (solar
and wind). It's expected that the hydrogen contribution to energy consumption will be limited and
mostly in the long term.

Renewable Electricity produced in Tunisia could be exported either in form of green electricity or
transformed into green hydrogen and derivates, which is easily stored and transported over long
distances.

Carbon pricing issue in climate change and energy transition policies

Interest in carbon pricing is growing as one of the most effective ways to tackle climate change. Many
countries have put in place carbon pricing mechanisms such as emissions trading systems and carbon
taxes. Currently, these mechanisms cover about 23% of global greenhouse gas emissions.
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Europe, Canada, and others expanded carbon pricing mechanisms and accompanying legislation to
include global markets and trade exchange (carbon pricing at the borders). One of the most important
measures taken in this regard, which will be launched in 2023, is the European Border Mechanism for
Carbon Adjustment. It is a mechanism according to which taxes will be applied to some products
imported by European Union countries and that cause a significant amount of carbon dioxide emissions
during production, such as cement, iron, steel, aluminum, fertilizers, and electricity. Over 2023-2025,
it will be compulsory to specify the carbon dioxide content of products imported by the European
Union countries in the first stage, and then apply taxes on these products according to this content,
starting from 2026.

The government and economic actors should contribute to the success and development of the plan
drawn up by the National Agency for Energy Efficiency to assist Tunisian enterprises concerned with
the border mechanism of carbon adjustment. This program should be supported with competent
human resources to accelerate its implementation under the government follow-up.

The EU new carbon policy is highly important for Tunisia because more than 70% of our exports are
destined to EU. Compliance with the border mechanism of carbon adjustment is no choice. It is a must
if we want to remain competitive and attract investors from the main and most important market for
Tunisia.

Energy efficiency recommendations

To give energy efficiency a high priority, like renewable energy, as one of the two most important pillars
of energy security, energy transition, and combating climate change. The approach should consider
three main axes: the regulatory framework, awareness, and motivation. It includes the efficiency of
appliances, buildings, industry, and transport systems. The attention should be focused on addressing
the limited funding for energy efficiency, the limited human resources available for intervening
institutions, the brain drain in the field of energy transition, and the lack of sectoral expertise in green
financing. In addition, we should remedy the lack of coverage of the regulatory framework for all areas
of consumption, simplify the complexity of administrative procedures, and improve digitalization.

The development of an operational plan should include the use of high-energy-efficient technologies
and materials for the construction of buildings, the improvement of thermal insulation, heating, and
air-conditioning systems (promote the adoption of more efficient air conditioning systems and review
the minimum energy performance standards (MEPS)). It should encourage the implementation of
industrial energy-saving methods, and the adoption of energy efficiency standards in the design and
preparation of cities and mass transportation. These measures should be completed by consumer
behavior change due to awareness rising, legal texts, and binding procedures.

High importance must also be given to energy efficiency criteria in the reference texts for public
procurement.

As it’s very difficult to do all energy efficiency programs, we need to focus on tasks with high energy
savings.
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Energy security recommendations

As the objective of the whole energy strategy and related policies is to ensure the security of supply,
the proposed actions in this section have been already mentioned in the previous sections.

Secure energy supply and reduce the growing deficit in Tunisia requires action on several fronts:

e Improve energy efficiency (and sufficiency) in buildings for housing, transportation, and industry,

e Accelerate and expand solar PV and wind energy programs, and engage strategic partnership
projects in renewable energy and green hydrogen,

e Support decentralized energy resources, especially self-production in industry, commerce,
administration, and housing, with a focus on institutions that consume on-site,

e Renovate, expand, and digitalize the electricity grid,

e Eliminate obstacles that prevent connecting renewable energy production to the grid.

e Provide all human and technical resources needed for the success of the energy transition plan.

e Encourage research, exploration, and exploitation of fossil energies, diversify gas resources, and
build liquefied natural gas infrastructure.

Why was nuclear energy not included in the energy policy?

Nuclear energy has many advantages, the most important of which are controlling production, ensuring
sustainable and stable electricity production, supply, and distribution, providing the flexibility needed
by variable renewable energy integration (in producing electricity and hydrogen), and removing carbon.

However, it has shortcomings and difficulties, including the large size of required investments, the long
period from planning to construction and operation which raises risks, the relatively high production
cost although it is stable, the stringent nuclear security and safety conditions, and complex licensing
requirements. It also requires building high capacities, especially high skilled human resources, and
costly infrastructures, acquiring nuclear expertise, and treating nuclear waste.

It is also not suitable for small electrical systems. The cost varies between countries that have
experience, and countries that lack experience in this field, and between stations renewals and building
new stations.

Nuclear power plants are now considered internationally as part of clean energy to reduce greenhouse
gases. The introduction of SMR nuclear technology (300 megawatts) in the next decade will be a great
opportunity to integrate nuclear energy into the Tunisian energy strategy at a lower cost and a shorter
timeline from planning to construction and operation.

We must follow this technology and study the possibility of benefiting from it to ensure the electricity
production while providing the flexibility when the percentage of variable renewable energy rises. The
size of the SMR is also better proportional to the loading site distribution and to the size of the Tunisian
electrical grid.

Hedging in fuel prices
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At the level of the government, especially the Ministry of Finance, it is necessary to assess the feasibility
and benefits of hedging, which allows, through options contracts, to reduce risks to the budget and the
margin of error.

For the energy sector, the first and most crucial hedge is efficiency in energy extraction, supply, storage,
and consumption. It is also the acceleration of renewable energy programs, the efficient management
of energy resources, and the activation of oil and gas exploration.

Transform municipal waste into energy

Even though municipal waste to energy transformation has small impact on the energy deficit, but it is
currently a burning environmental issue of high concern in our civil society and authorities.

Tunisia produces roughly 2.6 Mt/a of household waste with an annual growth rate of 3% and a
biodegradable proportion of 68%. Approximately 80% of this waste is collected in urban areas and 10%
in rural areas. No more than 4% of the waste is recycled, mainly plastic; the rest is buried in public
landfills at a cost of about 200 Dinars/t. This approach worked out well so far, but almost all communal
landfills are currently saturated, and the government lacks the time and the funds to build new ones.

When municipal waste reuse or recycle are not possible, waste to energy recovery is recommended.

Among several waste to energy recovery technologies (thermal, bio-chemical, thermochemical),
incineration technology has matured over the last few decades, but it is still relatively expensive, and
thus primarily used in high-income countries with strong environmental regulations.

During the future development of large-scale green hydrogen production in the future, green hydrogen
and carbon produced by methanation or gasification of biomass, it could be used to synthesize the
various e-fuels as well as green methanol.
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Energy to power sustainable development

Water and Energy Nexus

The International Energy Agency (IEA, March 2023) stresses the critical importance of water
management for energy security. The electricity sector is particularly vulnerable to increasing water
stress. Increasing water shortages in arid regions are a significant energy security concern. Hydropower
generation could decline dramatically in regions where water flows are likely to be reduced, such as
southern Europe, northern Africa, and the Middle East. The volume of water use is an increasingly
important metric for evaluating the technical, economic, and environmental feasibility of energy
projects.

In Tunisia, we must adopt an integrated energy and water management approach to reduce risks to
both, by giving priority to low-carbon technologies that use less water, such as wind power and solar
photovoltaics. We must consider alternative water sources and water recycling to help reduce the
demand for freshwater to cope with the demand for other low-carbon technologies with relatively
high-water use, such as biofuels, concentrated solar thermal power, carbon capture, utilization and
storage, and green hydrogen production.

Many of the clean technologies being adopted can also be used to save both electricity and water. Solar
PV decentralized water pumps can replace more expensive diesel pumps, and microgrids can power
filtration technologies, such as reverse osmosis systems, to produce potable water. Also, it can provide
water services to stabilize renewable power generation and help with balancing and storage.

Also, it’s crucial to highlight the need to optimize water use within the nexus of water, energy, and food
security, and the importance of building relevant capacities in government institutions and mobilizing
investments in water infrastructure. Focusing on renewable energy is essential to reduce exposure to
fluctuations in the fossil fuel markets, reduce pollution, diversify the economy, and combat climate
change.

Support, accelerate, and follow up the Tunisian Water Exploitation and Distribution Company (SONEDE)
plan to master and rationalize energy consumption:

e Energy efficiency: a 15% reduction in consumption by 2030,

e Renewable energy: covering 30% of demand by 2030.

e Adopting the energy management system with ISO50001 specifications.

e Rehabilitation of water distribution network and adopt the cost-recovery principle to reduce the
important deficit and secure enough financial resources to maintain the network and invest in
increasing water supply.

Employment and economic growth

According to the annual report of the International Renewable Energy Agency and the International
Labor Organization, for the year 2022
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e On agloballevel, 12.7 million people would be employed in renewable energy in 2021, compared
to 12 million in 2020. Two-thirds are in Asia (42% in China alone), 10% in each of Brazil and China,
and 7% in each the USA and India.

e Of these 4.3 million are in solar photovoltaic, the fastest growing and representing almost a third
of jobs creation in renewable energy (63% of jobs in China).

e And 1.3 million in wind energy (48% of jobs in China). Many countries are in the process of building
the infrastructure needed to support the growth of offshore wind energy.

e And 2.4 million in hydroelectric power (37% in China), two-thirds of which are in manufacturing,
30% in construction, and 6% in operation and maintenance.

e 38.2 million jobs are expected in 2030 according to the ambitious scenario of the energy transition.

e It's expected to create more than 30 million jobs globally and 70 thousand jobs in Tunisia within
the framework of developing the green hydrogen sector.

According to the International Energy Agency, the entire energy sector employs 65 million jobs in 2019
(2% of total employment).

We must consider the different employment capabilities of energy transition technologies. According
to the International Energy Agency (2020), there is a superiority in the employment capacity of solar
photovoltaic energy, energy efficiency in buildings, equipment, and industry over other solutions and
technologies (such as wind energy, hydropower). Moreover, the self-production scheme excelled in the
ability to employ during the construction phase of projects compared to utility-scale solar PV and wind.

The government should implement a national program to strengthen energy transition technologies
skills in training centers accredited by ANME and increase the share of practical training in academic
courses related to renewable energy and energy efficiency.

Energy and Digital Nexus

Energy and digital technologies are witnessing significant developments and transformations that
profoundly impact on all human activities. There is duality and complementarity between the two
sectors due to the importance of digital in the energy sector optimization and the importance of energy
in the digital transformation. The energy efficiency becomes essential to the sustainable development
of digital technologies, in data storage centers, very high-speed telecommunication networks, in
computers, in smartphones, in cars, and in other peripheral devices.

e The role of digital (and technology in general) is important in the transformation and optimization
of the energy sector, in flexibility, in control of energy resources, in expanding the use of renewable
energy, in modernizing services, and creating new ones based on energy data for citizens and for
the economy.

e In the energy sector, there is a great effort to adopt digital technologies such as energy big data,
data processing techniques, artificial intelligence, blockchain, cloud computing, smart metering,
the Internet of Energy Things, digital platforms, and fast and reliable telecommunication. They are
essential to achieve a high degree of effectiveness, reliability, and productivity of the energy sector.
They allow more reliable and accurate planning for energy resources and infrastructures.

e Big and accurate data of energy sector (geographically and temporally) enables the development
of policies and strategies, and provides valuable information to investors, researchers, and sector
officials. It is also excellent source for the development and innovation of many services in the
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energy sector (in production, energy transformation and consumption, where the value of data
becomes comparable to the value of energy in itself).

e Digitalization is the key to clean, efficient, and reliable electricity. It enables efficient and flexible
coupling between the various energy resources and between them and the consuming sectors.

According to a report by the Intergovernmental Panel on Climate Change (2022), for example, sensors,
the Internet of Things, robotics, and artificial intelligence can improve energy management in all
sectors, increase energy efficiency and promote the adoption of many low-emission technologies,
including decentralized renewable energy, while creating economic opportunities (high confidence).
Digital technology supports decarbonization when appropriately governed and managed. But some of
the climate change mitigation gains could be mitigated or even offset by the growth in demand for
goods and services due to the use of digital devices.

The Tunisian government and public utility institutions should cooperate in building a user-oriented
digital culture, reform relevant laws and regulations, and participatory work to ensure the successful
digital transformation of these institutions and to secure energy transition.

Among the valuable and practical measures is establishing of a digital platform through which
constructive dialogue can be conducted on a permanent and open basis to reach a social consensus on
the vision and long-term goals of the energy transition and digital transformation.

Noting that the exponential growth in data collection and exchange leads to new risks and
complications, including cybersecurity, privacy violations, and disputes over data ownership. Therefore,
big efforts should be made to develop policies and regulations to mitigate these risks.

End of the Document
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