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Redha BENOUNA

I- Introduction :

The Paris Agreement's goal to limit global warming to 1.5°C necessitates a rapid decarbonization of energy
systems. Despite progress in renewable adoption, the transition faces systemic challenges requiring urgent, coordinated
action. This article analyzes these hurdles and proposes pathways for a holistic approach?

It reflects the article’s central tension: the need for coordinated action in a fragmented and unequal global energy
system. It encourages exploration of integrated solutions, as highlighted in Section 7 (e.g., global governance,
collaborative innovation). This approach avoids siloed sectoral analysis and emphasizes the systemic complexity of the
transition.

I.1. Translated Problematic:
We will address the study by presenting the following problem:

How to reconcile the urgency of the energy transition with the multidimensional obstacles (technical,
economic, political, social, and environmental) that hinder its effective and equitable deployment on a global scale

I. 2. Why This Problematic?

It reflects the article’s central tension: the need for coordinated action in a fragmented and unequal global energy
system. It encourages exploration of integrated solutions, as highlighted in Section 7 (e.g., global governance,
collaborative innovation). This approach avoids siloed sectoral analysis and emphasizes the systemic complexity of the
transition

I. 3. Explanation:

This central question encapsulates the core challenges discussed in the article:
1. Urgency vs. Systemic Barriers: Climate imperatives demand rapid action, but systemic hurdles (e.g., renewable energy
intermittency, fossil fuel infrastructure inertia) slow progress.
2. Interconnected Challenges: Obstacles are interdependent. For example, technical issues (energy storage) rely on
funding (economic) and policy frameworks (political), while directly impacting social equity (energy access).
3. Global Equity: The transition must avoid exacerbating inequalities (e.g., developing nations marginalized in accessing
technologies or funding).

II-Energy Transition in United Nations Legislation and Frameworks

The United Nations (UN) does not provide a single, explicit definition of "energy transition" in its legislation or
official documents. However, the concept is widely referenced and embedded in various UN frameworks, agreements,
and initiatives that address global energy systems, climate change, and sustainable development. The energy transition,
as understood within the UN context, generally refers to the global shift from fossil fuel-based energy systems to
renewable and low-carbon energy sources. This transition aims to achieve sustainable development, reduce greenhouse
gas emissions, and ensure universal access to clean and affordable energy. Below is an overview of how the UN addresses
the energy transition through its key frameworks and initiatives.

IL.1. Sustainable Development Goals (SDGs) and SDG 7

The Sustainable Development Goals (SDGs), adopted in 2015, are a universal call to action to end poverty,
protect the planet, and ensure prosperity for all. **SDG 7: Affordable and Clean Energy** explicitly addresses the energy
transition by aiming to "ensure access to affordable, reliable, sustainable, and modern energy for all" by 20300, This goal
emphasizes the need to increase the share of renewable energy in the global energy mix and improve energy efficiency.
SDG 7 underscores the importance of transitioning to renewable energy sources, such as solar, wind, and hydropower, to
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achieve universal energy access and reduce reliance on fossil fuels. It also highlights the need for international cooperation
and investment in clean energy technologies to support this transition.

I1.2. Paris Agreement (2015)

The Paris Agreement, adopted under the UN Framework Convention on Climate Change (UNFCCC)®?, is a
landmark international treaty aimed at combating climate change. Its primary goal is to limit global warming to well
below 2°C, preferably to 1.5°C, compared to pre-industrial levels. The Paris Agreement calls for a global energy transition
by encouraging countries to reduce greenhouse gas emissions through the adoption of renewable energy, energy
efficiency, and other low-carbon technologies. It emphasizes the need for financial and technological support to help
developing countries transition to clean energy systems. The agreement also promotes international collaboration to
accelerate the deployment of renewable energy and phase out fossil fuels, making it a cornerstone of global energy
transition efforts.

I1.3. United Nations Framework Convention on Climate Change (UNFCCC)

The UNFCCC®, adopted in 1992, is the foundational treaty for international climate action. Its objective is to
stabilize greenhouse gas concentrations in the atmosphere to prevent dangerous anthropogenic interference with the
climate system. The UNFCCC promotes the energy transition by encouraging countries to adopt clean energy
technologies, reduce fossil fuel dependence, and enhance energy efficiency. It also supports capacity-building and
technology transfer to help developing countries transition to low-carbon energy systems. Through its annual Climate
Change Conferences (COPs), the UNFCCC provides a platform for countries to negotiate and implement global climate
action, including measures to accelerate the energy transition.

I1.4. Sustainable Energy for All (SEforALL) Initiative

Launched in 2011, the Sustainable Energy for All (SEforALL)® initiative is a global effort to achieve universal
access to modern energy services, double the global rate of improvement in energy efficiency, and double the share of
renewable energy in the global energy mix by 2030. SEforALL explicitly links the energy transition to sustainable
development, emphasizing the need for renewable energy deployment, energy efficiency improvements, and equitable
access to clean energy. The initiative works with governments, businesses, and civil society to mobilize action and
investment in clean energy technologies, making it a key driver of the global energy transition.

IL.5. United Nations Decade of Sustainable Energy for All (2014-2024)

The UN General Assembly declared 2014-2024 as the **Decade of Sustainable Energy for All®**, focusing
on three objectives: universal energy access, improved energy efficiency, and increased use of renewable energy. This
initiative highlights the importance of transitioning to renewable energy systems to achieve sustainable development and
climate goals. It calls for global collaboration, innovation, and investment in clean energy technologies to accelerate the
energy transition. The Decade of Sustainable Energy for All serves as a rallying point for international efforts to promote
renewable energy and energy efficiency, particularly in developing countries.

I1.6. 2030 Agenda for Sustainable Development

The 2030 Agenda for Sustainable Development®, adopted in 2015, is a global framework for achieving
sustainable development through 17 Sustainable Development Goals (SDGs). Energy transition is a cross-cutting theme
across multiple SDGs, including SDG 7 (Affordable and Clean Energy), SDG 13 (Climate Action), and SDG 9 (Industry,
Innovation, and Infrastructure). The 2030 Agenda emphasizes the need for a global energy transition to address climate
change, reduce poverty, and promote economic growth”. It calls for increased investment in renewable energy, energy
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efficiency, and clean energy infrastructure, as well as international cooperation to support developing countries in their
transition efforts.

I1.7. United Nations High-Level Dialogue on Energy (2021)

The High-Level Dialogue on Energy® held in 2021, was the first global gathering on energy under the auspices
of the UN General Assembly in over 40 years. It aimed to accelerate action on SDG 7 and the energy transition. The
dialogue resulted in the adoption of a **Global Roadmap for Accelerated SDG 7 Action**, which outlines pathways for
achieving universal energy access, scaling up renewable energy, and improving energy efficiency. It also emphasizes the
need for international cooperation, financing, and innovation to drive the energy transition. The High-Level Dialogue on
Energy represents a significant step forward in mobilizing global action to achieve a sustainable energy future.

I1.8. United Nations Environment Programme (UNEP)

The United Nations Environment Programme (UNEP)® is the leading global environmental authority that sets
the global environmental agenda and promotes sustainable development. UNEP supports the energy transition through
research, policy advocacy, and capacity-building. It promotes renewable energy deployment, energy efficiency, and the
phase-out of fossil fuels as part of its efforts to address climate change and environmental degradation. UNEP also
supports countries in developing and implementing clean energy policies, making it a key player in advancing the global
energy transition.

I1.9. United Nations Industrial Development Organization (UNIDO)

The United Nations Industrial Development Organization (UNIDO)!? is a specialized UN agency that promotes
industrial development for poverty reduction, inclusive globalization, and environmental sustainability. UNIDO supports
the energy transition through initiatives focused on renewable energy, energy efficiency, and sustainable industrial
practices. It works with countries to develop clean energy solutions, such as solar, wind, and bioenergy, and supports the
transition to low-carbon industrial processes. UNIDO also promotes technology transfer and capacity-building in
developing countries, helping to ensure that the benefits of the energy transition are shared equitably.

I1.10. United Nations Climate Change Conferences (COPs)

The annual UN Climate Change Conferences (COPs){') bring together countries to negotiate and implement
global climate action under the UNFCCC and the Paris Agreement. These conferences have consistently emphasized the
need for a global energy transition to achieve climate goals. Key outcomes, such as the **Glasgow Climate Pact
(COP26)**, call for the phase-down of coal power and the scaling up of renewable energy and energy efficiency measures.
COPs provide a critical platform for countries to collaborate on energy transition strategies, share best practices, and
mobilize financial and technological support for developing countries.

While the United Nations does not provide a single, explicit definition of "energy transition," the concept is
deeply embedded in its frameworks, agreements, and initiatives. The energy transition is understood as the global shift
from fossil fuel-based energy systems to renewable and low-carbon energy sources, with the goals of achieving
sustainable development, reducing greenhouse gas emissions, and ensuring universal access to clean and affordable
energy. Key UN frameworks, such as the **Sustainable Development Goals (SDGs)**, the **Paris Agreement**, and
the **2030 Agenda for Sustainable Development**, emphasize the importance of renewable energy deployment, energy
efficiency, and international cooperation in driving the energy transition. Through these efforts, the UN aims to create a
sustainable, equitable, and resilient global energy system that benefits people and the planet.

292



The Energy Transition: A Multidimensional Challenges

III-The Main Objectives Of The Energy Transition.

The energy transition is a global effort to combat climate change by shifting from fossil fuels to sustainable
energy systems. Its six main objectives include reducing greenhouse gas emissions, increasing renewable energy
adoption, and improving energy efficiency to lower environmental impact. Additionally, it aims to ensure energy access
and equity, foster innovation and technological advancement, and mobilize financing and strengthen policy frameworks.
Together, these goals create a roadmap for a sustainable, equitable, and resilient energy future. Achieving them requires
collaboration among governments, businesses, and individuals worldwide. Each objective is explained with its importance
and key actions:

II1.1. Reduce Greenhouse Gas Emissions

The primary objective of the energy transition is to significantly reduce greenhouse gas (GHG) emissions to
combat climate change. The burning of fossil fuels for energy is the largest contributor to global CO, emissions, which
drive global warming. To limit temperature rise to 1.5°C-2°C, as outlined in the **Paris Agreement'?**The world must
phase out coal, oil, and natural gas and replace them with clean energy sources. This involves transitioning to renewable
energy, improving energy efficiency, and adopting carbon capture and storage (CCS) technologies '¥). Reducing
emissions is not only critical for stabilizing the climate but also for protecting ecosystems, human health, and economic
stability(¥.

IIL.2. Increase Renewable Energy Adoption

A cornerstone of the energy transition is the widespread adoption of renewable energy sources such as solar,
wind, hydropower, geothermal, and bioenergy ('¥. Renewables are abundant, sustainable, and produce little to no
emissions during operation. Governments and organizations must set ambitious renewable energy targets, such as
achieving 50% or more of energy from renewables by 203019, This requires significant investments in infrastructure,
including solar farms, wind turbines, and hydropower plants. Decentralized energy systems, such as solar home systems
and mini-grids, are particularly important for providing energy access in remote and underserved areas. By scaling up
renewables, the world can reduce its reliance on fossil fuels and create a cleaner, more resilient energy system('?.

II1.3. Improve Energy Efficiency

Improving energy efficiency is a cost-effective way to reduce energy demand and emissions. Energy efficiency
measures can be applied across all sectors, from buildings and transportation to industry and agriculture'®. For example,
retrofitting buildings with better insulation, energy-efficient windows, and smart thermostats can significantly reduce
heating and cooling needs. In the transportation sector, promoting electric vehicles (EVs) and public transit can lower
fuel consumption and emissions (!, Industrial processes can be optimized to use less energy, and modernizing energy
grids can reduce transmission losses. By using energy more efficiently, we can meet the same needs with less energy,
easing the transition to renewables and reducing costs for consumers %,

I11.4. Ensure Energy Access and Equity

The energy transition must prioritize universal access to affordable, reliable, and modern energy services. Over
700 million people still lack access to electricity, and billions rely on polluting fuels like biomass and kerosene®V.
Expanding energy access in developing regions is essential for improving quality of life, supporting economic
development, and reducing inequality. At the same time, the transition must be **just and inclusive**, ensuring that
workers in fossil fuel industries are not left behind 2. This includes providing retraining programs, creating new job
opportunities in clean energy, and addressing energy poverty. Equity and inclusion must be central to energy policies to
ensure that the benefits of the transition are shared by all (3.
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IIL.5. Foster Innovation and Technological Advancement

Technological innovation is critical for overcoming the challenges of the energy transition. Breakthroughs in
energy storage, such as advanced batteries, are essential for addressing the intermittency of solar and wind power®®.
Smart grid technologies can optimize energy distribution and integrate diverse energy sources seamlessly. Emerging
solutions like carbon capture and storage (CCS) and green hydrogen production are key to decarbonizing hard-to-abate
sectors like heavy industry and aviation®. Governments, businesses, and research institutions must collaborate to fund
and support research and development (R&D). Policies such as tax incentives for R&D, grants for clean energy startups,
and streamlined regulatory frameworks can accelerate innovation and bring new technologies to market®®,

I11.6. Mobilize Financing and Strengthen Policy Frameworks

Achieving the energy transition requires significant financial investments and supportive policy frameworks.
Governments must mobilize public and private funding for renewable energy projects, energy efficiency programs, and
clean technology development®®”. Green finance mechanisms, such as green bonds and climate funds, can attract
investment in sustainable projects®®. At the same time, fossil fuel subsidies must be reformed to redirect funds toward
clean energy. Strong policy frameworks, including carbon pricing, renewable energy targets, and international agreements
like the **Paris Agreement**, are essential for creating an enabling environment for the transition. Monitoring progress
and ensuring accountability are also critical to track achievements and adapt strategies as needed®.

These objectives provide a roadmap for achieving a sustainable, equitable, and resilient energy future. By
focusing on reducing emissions, scaling up renewables, improving efficiency, ensuring access, fostering innovation, and
mobilizing financing, the world can successfully transition to a low-carbon energy system.

IV- The Most Challenges Of The Energy Transition.

The most challenges for the energy transition, each explained in a concise paragraph. These challenges
highlight critical issues that must be addressed to ensure a successful and equitable transition to renewable energy
systems.

IV- 1. Behavioral and Cultural Resistance

The energy transition is not just a technological or economic challenge but also a social one. Many individuals
and communities are resistant to change due to deeply ingrained habits, cultural norms, and a preference for traditional
energy sources. For example, people may be reluctant to adopt electric vehicles or solar panels due to perceived
inconveniences or a lack of trust in new technologies. This resistance can slow the adoption of renewable energy and
energy-efficient practices. Overcoming this challenge requires targeted public awareness campaigns, incentives for green
behavior, and community engagement to build trust and support for the transition. Without addressing these social and
cultural barriers, the energy transition will face significant delays.

IV- 2. Lifecycle Emissions and Sustainability

While renewable energy sources like solar and wind are cleaner during operation, their production and disposal
can have significant environmental impacts. For instance, manufacturing solar panels and wind turbines involves energy-
intensive processes and the use of rare materials, which can generate greenhouse gas emissions and other pollutants.
Additionally, the disposal of decommissioned renewable energy equipment poses waste management challenges. If not
managed properly, these lifecycle emissions could undermine the overall sustainability of renewable energy systems. To
address this, sustainable manufacturing practices, recycling programs, and lifecycle assessments must be prioritized to
minimize environmental impacts and ensure that the energy transition is truly sustainable.
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IV- 3. Energy Poverty in Developing Countries

Over 700 million people worldwide still lack access to electricity, primarily in developing countries. Expanding
energy access while transitioning to renewable energy is a complex challenge. Traditional approaches to energy access,
such as extending centralized grids, are often costly and impractical in remote or underserved areas. Renewable energy
solutions like off-grid solar systems and mini-grids offer promising alternatives, but they require significant investment
and supportive policies. International funding, technology transfer, and capacity-building programs are essential to ensure
that the energy transition does not leave behind the world's most vulnerable populations. Addressing energy poverty is
not only a moral imperative but also critical for achieving global climate goals.

IV- 4. Cybersecurity Risks

As energy systems become more digital and interconnected, they are increasingly vulnerable to cyberattacks.
Smart grids, renewable energy management systems, and electric vehicle charging networks rely on digital technologies
that can be targeted by malicious actors®?. A successful cyberattack could disrupt energy supply, damage infrastructure,
and undermine public trust in renewable energy systems. To mitigate these risks, robust cybersecurity measures must be
integrated into the design and operation of energy systems®!. This includes regular system audits, encryption of sensitive
data, and international collaboration to address emerging cyber threats. Ensuring the cybersecurity of renewable energy
systems is essential for maintaining energy security and resilience®?).

IV- 5. Economic Inequality and Job Displacement

The energy transition has the potential to create millions of new jobs in renewable energy, energy efficiency,
and related sectors®¥. However, it also poses a risk of job displacement in fossil fuel industries, particularly in regions
heavily dependent on coal, oil, and gas. Without proper planning, this could exacerbate economic inequality and lead to
social unrest®¥. A just transition requires policies that support affected workers and communities, such as retraining
programs, investment in new industries, and social safety nets. By addressing these economic and social challenges, the
energy transition can be both equitable and sustainable, ensuring that no one is left behind®¥.

IV- 6. Long-Term Energy Planning and Uncertainty

The energy transition is a long-term process that requires careful planning and foresight. However, uncertainty
about future technologies, policies, and market conditions complicates decision-making®®®. For example, the rapid pace
of technological innovation could render current investments obsolete, while changes in government policies could create
regulatory risks. Poor planning could lead to stranded assets, inefficient investments, and slower progress toward climate
goals®”. To address this challenge, scenario planning, adaptive policies, and flexible infrastructure are essential. By
anticipating future changes and building resilience into energy systems, policymakers and industry leaders can navigate
the uncertainties of the energy transition more effectively®®.

These challenges behavioral resistance, lifecycle emissions, energy poverty, cybersecurity risks, economic
inequality, and long-term planning—highlight the multifaceted nature of the energy transition. Addressing these issues
requires a holistic approach that integrates technological, social, economic, and policy solutions. By tackling these
challenges head-on, we can ensure a successful and equitable transition to a sustainable energy future.

V-Conclusion:

The transition to a sustainable energy future is undeniably complex, fraught with technological, economic, and
social challenges. However, it also presents an unprecedented opportunity to redefine our relationship with energy and
the environment. By fostering innovation, encouraging global collaboration, and prioritizing equitable solutions, we can
navigate these challenges and build a resilient, low-carbon economy. The path forward demands bold leadership,
collective action, and a shared commitment to ensuring a healthier planet for future generations. While the road may be
difficult, the rewards cleaner air, energy security, and a stable climate are well worth the effort.
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I offer some results for my article, written in clear sentences:

1. The energy transition is urgent to combat climate change and reduce greenhouse gas emissions by shifting from fossil
fuels to renewable energy sources.

2. Government policies, incentives, and international agreements like the Paris Agreement play a critical role in driving
the transition.

3. Renewable energy technologies, such as solar, wind, hydro, and geothermal, are key solutions for a sustainable
energy future.

4. Challenges like high infrastructure costs, energy storage limitations, and resistance from fossil fuel industries must be
addressed to ensure a smooth transition.

5. Energy efficiency is crucial, and adopting efficient technologies and practices in industries, transportation, and
households can significantly reduce energy consumption.

6. Innovation in smart grids, battery storage, and carbon capture technologies is essential to enable and accelerate the
energy transition.

7. The transition has significant social and economic impacts, including the potential for green job creation and the need
to support affected communities.

8. Collaboration between the public and private sectors, as well as communities, is vital to accelerate the adoption of
renewable energy solutions.

9. Global and regional disparities must be considered, as developing countries often face unique challenges and require
support to transition to renewable energy.

10. A call to action is necessary to inspire individuals, businesses, and governments to support the energy transition
through advocacy, investment, and sustainable practices.

Based on these findings, I would like to propose the following recommendations regarding my scientific article:

1. Emphasize the need to shift from fossil fuels to renewable energy sources to combat climate change and reduce
greenhouse gas emissions.

2. Explain how government policies, incentives, and international agreements (e.g., the Paris Agreement) are driving the
transition.

3. Provide examples of solar, wind, hydro, and geothermal energy as key solutions for a sustainable future.

4. Acknowledge obstacles such as infrastructure costs, energy storage limitations, and resistance from fossil fuel
industries.

5. Stress the importance of reducing energy consumption through efficient technologies and practices in industries,
transportation, and households.

6. Discuss advancements in smart grids, battery storage, and carbon capture technologies as enablers of the energy
transition.

7. Analyze how the transition affects jobs, economies, and communities, and highlight the potential for green job
creation.

8. Advocate for partnerships between governments, businesses, and communities to accelerate the transition.

9. Address how developing countries may face unique challenges and require support to adopt renewable energy
solutions.

10. Inspire readers to support the energy transition through individual actions, advocacy, or investment in sustainable
practices.
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