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PREFACE

These chapters explore energy policy through the lens of critical
political economy, revealing how power, ideology, and global structures
shape energy decisions. The first two chapters lay the theoretical
groundwork, challenging mainstream approaches and exposing the deeper
forces behind energy governance.

India’s solar revolution is then examined as a case of transformative
potential, highlighting both the promise and complexity of renewable energy
in a developing context. It shows how local realities intersect with global
sustainability goals.

The final chapter offers a comparative analysis of energy policies
across Africa, the Americas, and the Asia-Pacific, uncovering patterns of
dependency, innovation, and resistance. Together, these chapters provide a
rich, multidimensional view of energy politics today.

Editorial Team
November 12, 2025
Turkiye
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INTRODUCTION

The contemporary landscape of energy policy stands at a critical
juncture, demanding a fundamental reconsideration of how we understand,
analyse, and implement energy systems governance (Agbaam et al. 2023).
Traditional approaches to energy policy, long dominated by technical and
market-centric frameworks, have proven inadequate for addressing the
complex, interconnected challenges that define today's energy systems. This
chapter introduces a critical political economy perspective that moves beyond
conventional paradigms to examine how power, capital, and institutional
structures fundamentally shape energy production, distribution, and access
across global contexts (Fearn 2024a; Lenhart and Fox 2021).

The limitations of mainstream energy policy approaches suggest that for
decades, energy policy analysis has been characterized by what can be termed
"technocratic optimism"—an overreliance on technical solutions and market
mechanisms that fails to account for the deeper political and social dynamics
that govern energy systems. This mainstream approach typically prioritizes
economic efficiency, technological innovation, and market liberalization as the
primary pathways to energy security and sustainability. However, this narrow
focus obscures the fundamental power relations and structural inequalities that
underpin contemporary energy regimes.

The dominant socio-technical perspective in energy transitions research,
while valuable in understanding technological innovation and social change,
has been criticized for largely ignoring the political dynamics inherent in energy
transformation processes. These approaches tend to treat energy systems as
primarily technical challenges requiring engineering solutions, rather than
recognizing them as deeply political projects that involve contested struggles
over resources, power, and social organization.

Market-based approaches, championed since the neoliberal reforms of
the 1980s and 1990s, have promoted privatization, deregulation, and
commodification as universal solutions to energy challenges. Yet these policies
have often reinforced existing inequalities, concentrating benefits among
wealthy communities and nations while marginalizing vulnerable populations.



THE SOLAR AND BEYOND: NEW DIRECTIONS IN THE POLITICAL
ECONOMY OF ENERGY

The limitations of purely market-driven approaches become particularly
evident in their failure to address energy poverty, environmental justice
concerns, and the need for democratic participation in energy governance
(Abdalla 1994; Agbaam et al. 2023; Maiorano 2018; On the Difference
Between Techno and... | The Breakthrough Institute n.d.).

1. POLITICAL NATURE OF ENERGY SYSTEMS

Energy systems are inherently political, involving fundamental questions
about resource allocation, technological choices, and the distribution of costs
and benefits across society. Energy transitions, in particular, are "inherently
political processes, in the sense that different individuals and groups will
disagree about desirable directions of transitions, about appropriate ways to
steer such processes and in the sense that transitions potentially lead to winners
and losers". This political dimension manifests through various mechanisms of
structural power that shape energy governance and policy outcomes (Agbaam
et al. 2023; Lenhart and Fox 2021).

The exercise of structural power in energy systems operates through
multiple channels: self-reinforcing institutional arrangements that favor
incumbent actors, differential participation opportunities that privilege certain
groups over others, control over information and communication that shapes
policy debates, and influence over problem framing and agenda-setting
processes. These power dynamics help explain why energy transitions often
face resistance from established interests and why technological solutions alone
are insufficient for achieving sustainable energy systems(Agbaam et al. 2023;
Lenhart and Fox 2021).

The contested nature of energy transitions reflects deeper struggles
between incumbent fossil fuel and nuclear energy interests and emerging
renewable energy sectors. Traditional energy companies, utility monopolies,
and fossil fuel industries possess significant material and political resources that
they deploy to "reverse, halt, or slow down" transitions toward sustainable and
decentralized energy systems. Understanding these power dynamics is essential
for developing effective strategies to accelerate clean energy transitions while
ensuring equitable outcomes (Lenhart and Fox 2021; Stefes 2020).
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2. BEYOND THE TECHNICAL AND MARKET

SOLUTIONS

A critical political economy approach to energy policy recognizes that
"the market alone cannot be expected to meet the needs of the most vulnerable
groups, to protect the environment, to ensure energy security, and to support
other public goods". This perspective emphasizes the need to examine how
energy regimes "serve to promote the interests of some actors and interests at
the expense of others" and whether global institutions can support transitions
that are both lower carbon and socially just.

The transformation of energy systems requires moving beyond purely
technical and economic considerations to incorporate social, environmental,
and democratic dimensions. This involves recognizing energy as a social
project that must address questions of power, equity, and participation. Energy
democracy movements have emerged globally to advocate for greater public
participation in energy transitions, social ownership of energy infrastructure,
and the democratization of energy governance structures.

Critical political economy approaches reveal how neoliberal energy
policies—characterized by privatization, market liberalization, and the
commodification of energy services—have created the conditions for
contemporary energy crises. The contradictions of neoliberalized energy
systems become particularly apparent during periods of price volatility and
supply disruption, when governments are forced to make increasingly extreme
interventions to stabilize markets and protect private capital interests (Abdalla
1994; Agbaam et al. 2023; Fearn 2024a; Szulecki and Overland 2020).

3. INSTITUTIONAL POWER AND ENERGY

GOVERNANCE

The governance of energy systems involves complex institutional
arrangements that reflect and reproduce power relations. Regional transmission
organizations, regulatory agencies, and international financial institutions play
crucial roles in shaping energy markets and investment patterns, often in ways

that fzavor incumbent interests over emerging alternatives.
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These institutional structures create "self-reinforcing interests" and "path
dependence through positive feedback" that make it difficult to redirect energy
systems toward more sustainable and equitable pathways.

Understanding the political economy of energy policy requires
examining how different institutional arrangements—from federal and state
regulatory frameworks to international governance mechanisms—create
opportunities and constraints for different actors. The design of these
institutions reflects political choices about who should have decision-making
power, how conflicts should be resolved, and what values should guide energy
system development (Rethinking the Role of Institutions for Effective Policy
Implementation in Power Sector | CEEW n.d.).

Energy policy effectiveness depends not only on technical design but
also on the political and institutional context within which policies are
implemented. Successful energy transitions require coordination across
multiple levels of governance and among diverse stakeholders with potentially
conflicting interests. This coordination challenge is complicated by the fact that
energy systems span multiple jurisdictions and involve actors with different
time horizons, risk profiles, and political objectives (Betsill and Stevis 2016).

4. TOWARD TRANSFORMATIVE ENERGY POLICY

Rethinking energy policy through a critical political economy lens opens
space for more transformative approaches that center equity, democratic
governance, and ecological sustainability. This involves moving beyond
incremental reforms within existing systems to consider fundamental
restructuring of energy governance arrangements. Transformative energy
policy recognizes that addressing climate change and energy poverty requires
challenging existing power structures and creating new institutions that
prioritize social and environmental outcomes over private profit.

The concept of energy justice provides a framework for evaluating
energy policies based on their distributional impacts, recognition of different
stakeholders' needs and rights, and procedural fairness in decision-making
processes. Energy justice approaches emphasize that energy transitions must be
"just transitions" that do not reproduce or exacerbate existing inequalities.
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This requires active attention to how the costs and benefits of energy
system changes are distributed across different communities and social groups.
Critical political economy perspectives also highlight the importance of
understanding energy policy within broader patterns of global economic
development and international relations. Energy systems are shaped by
geopolitical dynamics, international trade relationships, and the global
distribution of natural resources. These international dimensions create both
constraints and opportunities for national and local energy policy initiatives
(Henrysson and Hendrickson 2021; Szulecki and Overland 2020).

Rethinking energy policy requires moving beyond the technical and
market-centric approaches that have dominated mainstream analysis to
embrace more comprehensive frameworks that account for power, politics, and
social relations. A critical political economy perspective reveals how energy
systems are shaped by institutional structures, power relations, and political
struggles that cannot be addressed through technical solutions alone. This
approach opens space for more transformative visions of energy policy that
prioritize social equity, democratic participation, and ecological sustainability
over narrow economic efficiency. The following chapters will explore how
these critical insights can be applied to understand contemporary energy
challenges, from the persistence of fossil fuel dependency and the reproduction
of global inequalities to the emergence of resistance movements and alternative
energy paradigms. By centering questions of power and justice in energy policy
analysis, we can better understand both the obstacles to sustainable energy
transitions and the possibilities for creating more equitable and democratic
energy futures.

5. NEOLIBERALISM AND THE RESTRUCTURING OF

ENERGY SYSTEMS

5.1 Deregulation, Privatization, and Commodification

The neoliberal transformation of energy systems represents one of the
most profound structural changes in global economic governance since the
1980s. This restructuring fundamentally altered how energy is produced,
distributed, and consumed, shifting from state-controlled public utilities to
market-driven private enterprises.
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The neoliberal approach to energy policy emphasizes free trade,
deregulation, globalization, and reduction in government spending, treating
energy as a commodity rather than a public service (Fig 1).

Neoliberalism

Core Ideas

Free Markets

Competition Tress Iibenalization

Ansterity Custs

Less Gaverment
Role

Figure 1. Conceptual Framework of Neoliberalism in Energy Policy
Fig 1: A conceptual diagram depicting the framework of neoliberalism,
outlining its fundamental principles (such as free markets and limited
government intervention), primary policies (including deregulation,
privatization, and austerity), resultant effects (such as heightened inequality and
corporate dominance), and the rise of diverse critiques and resistance
movements (including energy justice, environmental activism, and equity-

focused alternatives).

5.2 Historical Context and Implementation
The roots of energy sector neoliberalization can be traced to the broader
economic paradigm shift that began in the late 1970s and early 1980s.
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Margaret Thatcher's United Kingdom pioneered many of these reforms,
becoming one of the most deeply neoliberalized nations that "most fervently
developed a liberalised energy system". The UK government began introducing
economic liberalization in the early 1980s, leading to the deregulation of the
electricity sector through the Electricity Act of 1989. The privatization process
involved breaking up vertically integrated public utilities and selling them to
private investors. This transformation was not merely about changing
ownership structures but represented a fundamental shift in how energy systems
prioritized capital flows. As observed in the UK case, neoliberalization created
"an energy system which priorities capital flows in the first circuit at the
expense of the second and third".

5.3 The Commodification of Energy

Involves several key mechanisms that transformed electricity and gas
from public services into market commodities. The process required
coordinating regulatory, technological, and financial systems that enabled the
private accumulation of capital based on electricity provision. This involved the
creation of competitive markets where energy could be bought and sold like
any other commodity.

The restructuring typically involved three main components: unbundling
of activities within existing electricity companies, granting consumers the right
to choose their energy supplier, establishing independent regulators, and
opening national markets to international competition. These reforms were
theoretically supported by neoclassical economic perspectives based on the
hypothesis that perfect competition would lead to efficient price formation.
Creation of market and regulatory frameworks are the creation of energy
markets required extensive regulatory intervention, contradicting the neoliberal
narrative of minimal state involvement.

Governments had to establish complex regulatory frameworks to
manage the transition from monopolistic utilities to competitive markets. This
included creating wholesale electricity markets through legislation such as the
Energy Policy Act of 1992 in the United States, which allowed independent
power producers to participate in electricity generation. The deregulation
process separated the roles of energy generation, transmission, and distribution.

8
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While utility companies-maintained infrastructure responsibilities,
multiple energy suppliers could compete to provide electricity and natural gas
to consumers. This separation was designed to foster competition and
theoretically drive down costs through market mechanisms (Balan 2023;
Becker, Hartwich, and Haslam 2021; Fearn 2024b; Navarro 2007).

5.4. Institutional Shifts in Global and National Contexts

Global Institutional Framework

The spread of neoliberal energy policies was facilitated by international
institutions that promoted these reforms globally. The International Monetary
Fund, World Bank, and World Trade Organization became instrumental in
propagating neoliberal principles, including in the energy sector. These
institutions used structural adjustment programs to encourage developing
countries to adopt energy sector reforms as conditions for loans.

The operational activities of these global governance institutions shifted
toward setting conditions for nations seeking financial assistance, with these
conditions incorporating neoliberal principles such as trade liberalization,
privatization, and deregulation. This represented a significant expansion of
their original mandates and created a global framework for energy sector
transformation (Fearn 2024b; Henrysson and Hendrickson 2021).

National Implementation Variations

The implementation of neoliberal energy reforms varied significantly
across different national contexts. In the United States, the restructuring of
electricity markets during the 1990s was consistent with broader deregulation
patterns that occurred in airlines, telecommunications, and other sectors. The
National Energy Policy Act of 1992 initiated a transition from state regulation
of power sales to deregulation and competition for energy supplies.

European Union energy liberalization began in the 1990s through
directives aimed at creating a single European energy market. This involved
eliminating vertical organization by targeting the unbundling of public services
and privatization of state-owned energy companies. The process was driven by
both neoliberal agenda and decarbonization goals, creating complex policy

interactions.
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Institutional Contradictions and Adaptations

The neoliberal transformation of energy systems created numerous
institutional contradictions that required ongoing state intervention. The UK
case demonstrates how the neoliberal policy paradigm became "locked in a
cycle of interventions at the second order to manage the contradictions of the
third order priority of securing privatised energy markets".

This required increasingly extreme interventions to stabilize energy
systems and maintain legitimacy. These contradictions became particularly
evident during energy crises, such as the California energy crisis of 2000-2001.
The crisis exposed how market manipulation by companies like Enron could
exploit deregulated systems, leading to bankruptcies among traditional utilities
and requiring government intervention. Such crises demonstrated the limits of
purely market-based approaches to energy provision.

Resistance and Alternative Models

The institutional transformation was not without resistance, as evidenced
by movements toward energy remunicipaliation and deprivatization. After
decades of neoliberal policies, governments at municipal and national levels
began buying back formerly privatized assets, including energy production and
water supply. This trend reflects growing recognition of the limitations of
market-based energy provision.

The emergence of energy communities in Europe represents another
form of institutional resistance to neoliberal energy governance. These
communities strive for political alternatives to neoliberal governmentality by
empowering citizens to take control of financial and energy flows within the
energy system. However, this movement also faces the paradox that extreme
communitarianism could serve similar functions to neoliberalism in limiting
state power (Collier 2025; Ganti 2014; Laes and Bombaerts 2022; Larner
2003).
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6. FOSSIL FUEL DEPENDENCY AND ENERGY
INSECURITY

Historical Roots and Contemporary Manifestations

Dependency on fossil fuels has its historical roots in the Industrial
Revolution, when the widespread use of fossil fuels—first coal, then
petroleum—made it possible for the economy to undergo an extraordinary
transition. Before the late 18th century, household heat was produced by
burning wood or peat, while energy for work was supplied by windmills and
watermills. Systematic reliance on fossil fuels began with the invention of
steam engines and their use in a variety of industries. The demand for gasoline
and diesel oil, which are both made from fossil fuels, surged significantly with
the development of the internal combustion engine and its application in cars
and trucks. Path dependencies brought about by this technological trajectory
bound societies to energy systems reliant on fossil fuels. By supplying energy
for fertilizers, insecticides, and irrigation systems powered by hydrocarbons
and fossil fuels, the Green Revolution exacerbated this need even more (Energy
Security in an insecure world | Ember n.d.; Mayer 2022).

Economic Structures and Fossil Fuel Dependency

Contemporary fossil fuel dependency is maintained through complex
economic structures that prioritize short-term profits over long-term
sustainability. About 80% of the world's energy still comes from fossil fuels,
creating enormous risks not just for climate change but for economic and social
security. This dependency creates asymmetric power relationships between
fossil fuel-rich and fossil fuel-poor nations. Major oil and gas companies have
been able to maintain extraordinary profits while ordinary households struggle
with energy costs. In 2022, the five biggest oil and gas companies (BP,
ExxonMobil, Chevron, Shell and TotalEnergies) posted $200 billion in profits
while millions faced energy poverty. This demonstrates how the fossil fuel
system is "built for profit, not for people" (Fig 2).

11
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0il, gas, coal
Extraction —<
Global South
Lobbying power
] — Political Ties Subsidies
Fossil Fuel Dependency
Energy security?
\ Emissions *
Environmental Harm { Climate crisis

Resource conflict

Figure 2. Political Economy of Fossil Fuel Dependency

Fig 2. A concept map depicting the intricate dependencies on fossil fuels
via their extraction (predominantly oil, gas, and coal in the Global South),
political factors (lobbying, subsidies, and energy security issues), and
environmental repercussions (emissions, climate crisis, and resource-related
conflicts).

Geopolitical Dimensions of Energy Insecurity

Fossil fuel dependency creates significant geopolitical vulnerabilities
and security risks. Countries with abundant fossil fuel resources hold
disproportionate power in international relations, while those without face
energy insecurity. This dynamic has enabled major oil and gas economies to
"act with impunity," with examples including Russia's ability to use gas as
leverage or Saudi Arabia's influence at international climate negotiations. The
Russia-Ukraine conflict starkly illustrated these vulnerabilities, as Europe spent
an additional €517-€831 billion on energy in 2021 and 2022 due to supply
disruptions. This crisis pushed millions into energy poverty and demonstrated
how fossil fuel dependency can be weaponized in geopolitical conflicts. Such
events highlight how "continued reliance on fossil fuels is making humanity
less secure" (Fig 2).

12
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Technological Lock-in and Transition Challenges

The current energy system exhibits strong technological lock-in effects
that perpetuate fossil fuel dependency. Heavy reliance on imported fossil fuels
does not enhance energy security but increases exposure to global market
fluctuations and geopolitical risks. Japan's strategy of increasing its "self-
development ratio" in fossil fuels exemplifies how countries may pursue false
measures of energy security rather than genuine energy independence.

The transition away from fossil fuels faces significant structural barriers
embedded in existing energy infrastructure and economic systems. Despite
scientific warnings about climate change, "there is no binding mechanism to
limit" fossil fuel production. The Paris Agreement, despite its importance,
"does not reference fossil fuels once and has failed to constrain production”
(Ayres and Ayres 2010; Japan’s fossil fuel self-development undermines energy
security | [EEFA n.d.; Mayer 2022).

7. SOCIOECONOMIC AND ENVIRONMENTAL

CONSEQUENCES

7.1 Economic Impacts and Market Volatility

Fossil fuel dependency creates significant economic vulnerabilities
through price volatility and supply chain disruptions. Energy insecurity leads
to increased energy costs that directly affect businesses, impacting production
costs and potentially leading to higher prices for consumers. Industries reliant
on energy-intensive processes face vulnerability to supply disruptions.

The volatility in energy markets creates uncertainty for businesses,
making strategic planning and investment difficult. Sudden price spikes can
eliminate profits, forcing companies to scale back operations or close
entirely. This economic instability undermines long-term economic
development and discourages investment in energy-insecure regions. Energy
poverty affects millions globally, with approximately 41 million Europeans
unable to keep their homes adequately warm as of 2025. This multi-
dimensional phenomenon results from combinations of low-income, high-
energy costs, and poor energy efficiency. The transition away from fossil fuels
toward renewable energy is crucial for addressing energy poverty but must be
managed carefully to avoid exacerbating existing inequalities.

13
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7.2 Social and Health Consequences

Fossil fuel dependency creates severe public health impacts through air
pollution and environmental degradation. Global air pollution deaths due to
fossil fuels have been estimated at over 8 million people in 2018, representing
nearly one in five deaths worldwide.

The poor, undernourished, very young and very old, and people with
preexisting respiratory diseases face the highest risks. Heat-related deaths have
increased by two-thirds over the last two decades, with temperature records
broken globally in 2022.

Researchers believe that renewed dependence on fossil fuels could
increase risks of food insecurity, infectious disease transmission, and heat-
related diseases. The health impacts include premature death, acute respiratory
illness, aggravated asthma, chronic bronchitis, and decreased lung function.

Communities dependent on fossil fuels face multiple socioeconomic
vulnerabilities. Many top coal-producing counties have relatively low
education rates and face high levels of ambient ozone and toxic water
discharges.

Oil refining counties, many along the Gulf Coast, show high minority
populations and extremely high levels of air toxics, toxic water discharges, and
proximity to Superfund sites (Fig 3).

Fig 3: Environmental and climate stressors have far-reaching social and
health implications; this concept map shows these effects across a variety of
domains, including public health (air pollution, degradation), vulnerable
populations (poor, undernourished, elderly, children), and socioeconomic
vulnerabilities (education gaps, minority exposure, toxic environments).

Social and Health

I

_ PublicHealth Vulnerable Climate-Relted Socioeconomic
j Impacts \ Groups

Health Risks J
Emviranmental Poor and Very young and
degradation undernourished elderly

Food insecurity

tosic
and air

Air polltion scharges and 2
polltants

Figure 3. Social and Health Impacts of Environmental and Climate Stressors
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7.3 Environmental Degradation and Climate Impacts

The environmental consequences of fossil fuel dependency extend far
beyond greenhouse gas emissions. The extraction and use of fossil fuels lead to
significant environmental degradation through ecosystem disruption, water
source contamination, and soil erosionl6. Coal mining methods, particularly
mountaintop removal and strip mining, have severe negative environmental
impacts16.

Fossil fuel combustion generates sulfuric and nitric acids that fall as acid
rain, impacting both natural areas and built environments. Monuments and
sculptures made from marble and limestone are particularly vulnerable as acids
dissolve calcium carbonate. The burning of fossil fuels also releases radioactive
materials, with coal burning releasing uranium and thorium into the
atmosphere.

Climate change driven by fossil fuel emissions disrupts agricultural
patterns and jeopardizes global food security. The agrifood sector's heavy
reliance on fossil fuels for production, processing, and distribution makes food
prices susceptible to oil price fluctuations. This creates a feedback loop where
fossil fuel dependency threatens the very food systems that depend on stable
energy supplies.

7.4 Systemic Vulnerabilities and Future Risks

The systemic nature of fossil fuel dependency creates cascading
vulnerabilities across economic, social, and environmental systems. In Latin
America, fossil fuel dependency exacerbates socio-economic challenges
including poverty, inequality, and political instability, complicating the
implementation of green policies and technologies. Research suggests that a
pivot from fossil fuels to clean energy by 2060 would improve energy security
and reduce trade risks for most nations.

Trade-related risks to energy security decline on average by 19 percent
in net-zero scenarios, demonstrating that reducing fossil fuel dependency would
enhance rather than undermine energy security (Fig 3). The current trajectory
of fossil fuel dependency threatens the health of current and future generations.

15


https://en.wikipedia.org/wiki/Fossil_fuel
https://en.wikipedia.org/wiki/Fossil_fuel

THE SOLAR AND BEYOND: NEW DIRECTIONS IN THE POLITICAL
ECONOMY OF ENERGY

Despite the need to reduce greenhouse emissions, various governments
continue "doubling down" on fossil fuels, with some diverting over 50% of
COVID-19 recovery stimulus funding to fossil fuel production rather than
alternative energy.

This demonstrates how institutional and economic structures continue to
perpetuate fossil fuel dependency despite growing awareness of its risks
(Report on the human rights impacts of the fossil fuel-based economy - Liberal
International n.d.; What Are the Long-Term Implications of Energy Insecurity?
— Question n.d.; Zhang 2024).

8. POWER AND GOVERNANCE IN GLOBAL ENERGY
REGIMES

Role of Multinational Corporations

Multinational corporations (MNCs) are central actors in the global
energy sector. Their vast financial resources, technological capabilities, and
international reach allow them to shape energy markets, drive innovation, and
influence policy agendas. MNCs are significant investors in both traditional
fossil fuels and, increasingly, renewable energy, contributing to economic
growth, job creation, and sustainability efforts.

However, their dominance can also lead to challenges such as ethical
governance concerns, regulatory compliance issues, and the risk of economic
benefits being unevenly distributed. MNCs’ proactive investments in renewable
energy and carbon reduction programs demonstrate a growing commitment to
environmental sustainability, but effective collaboration with governments and
civil society is essential to ensure these benefits are inclusive and equitable
(Allen et al. 2025; Caiafa et al. 2023; Odunaiya et al. 2024).

Influence of International Financial Institution

International Financial Institutions (IFIs), such as the World Bank and
regional development banks, play a crucial role in shaping the direction of
global energy investments. They provide funding, set operational guidelines,
and develop strategies that can either accelerate or hinder the transition to low-
carbon energy systems.

16



THE SOLAR AND BEYOND: NEW DIRECTIONS IN THE POLITICAL
ECONOMY OF ENERGY

IFIs are increasingly aligning their mandates with international
agreements like the Paris Agreement and the Sustainable Development Goals,
committing to scale up climate finance and support sustainable energy projects.
Their interventions are pivotal in unlocking investments for renewable energy
and energy efficiency but balancing economic growth with environmental and
social objectives remains a complex challenge.

State Elites and Policy Capture

State elites—political leaders and influential business figures—often
have significant stakes in existing energy systems. In many countries,
centralized energy infrastructures provide opportunities for rent-seeking and
reinforce the power of established elites5.

This can result in policy capture, where regulations and reforms are
shaped to benefit a select few, potentially blocking or slowing the shift toward
renewables. Populist leaders may use energy access as a tool for political
legitimacy, but entrenched interests and monopolistic tendencies can hinder
meaningful sector reforms and perpetuate reliance on traditional energy sources
(Abdalla 1994; Betsill and Stevis 2016).

9. RESISTANCE AND ALTERNATIVES
Grassroots Movements and Energy Justice

Grassroots movements are vital forces in advocating for energy justice
and driving policy change. These movements mobilize communities, raise
awareness about environmental injustices, and give a voice to marginalized
groups disproportionately affected by pollution and energy inequities.

By building coalitions and collaborating across organizations, grassroots
initiatives have successfully influenced legislation—such as bans on harmful
energy practices and support for just transitions to renewables. Women’s
leadership in these movements is particularly notable, as it often links energy
activism with broader social justice causes, emphasizing community control
and equitable distribution of energy benefits (Mihaylov and Perkins 2015;
Voices from the Ground: The Power of Grassroots in Environmental Justice
n.d.).
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Decentralized and Democratic Energy Model

Decentralized energy democracy represents a shift from centralized, top-
down energy systems to models where communities generate, manage, and
control their own energy, often through renewables like solar and wind.

This approach enhances local participation, distributes decision-making
power, and promotes social equity by ensuring that the benefits of clean energy
are shared more broadly. However, achieving true energy democracy requires
overcoming technological, economic, and governance challenges, including
ensuring affordability, equitable access, and effective participatory
mechanisms.

Emerging Policy Frameworks for a Just Transition

Just Transition frameworks are designed to ensure that the move towards
sustainable energy is fair and inclusive, addressing both environmental and
social concerns. These frameworks set out principles, goals, and strategies to
manage the social and economic impacts of climate policies, particularly for
workers and communities dependent on fossil fuels.

Key elements include stakeholder engagement, social protection
measures, and transparent monitoring of progress. Countries like South Africa
and Ukraine have begun integrating Just Transition principles into their national
climate plans, focusing on community engagement, economic diversification,
and support for affected workers (Creti and Ftiti 2024; Kaljonen et al. 2024).

10. CASE STUDIES: ENERGY SYSTEMS IN THE GLOBAL

SOUTH

10.1 Sub-Saharan Africa

Sub-Saharan Africa faces some of the world’s most acute energy
challenges. As of 2022, around 600 million people—43% of the region’s
population—still lack access to electricity, with the majority living in rural
areas. This persistent energy poverty has stunted economic growth and
hampered progress toward health and education goals. The region’s installed
generation capacity remains extremely low compared to wealthier economies,
and the grid infrastructure is often outdated, unstable, or entirely absent in many
communities.
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Despite these challenges, Sub-Saharan Africa possesses vast renewable
energy resources, including solar, wind, hydro, and geothermal potential. Solar
power stands out: the region is home to 60% of the world’s best solar resources,
yet has only 1% of installed solar PV capacity. Falling costs and foreign
investment have spurred a boom in utility-scale and off-grid solar projects, with
countries like Ghana, Kenya, and Rwanda making notable progress toward
universal access.

However, the transition to renewables is hindered by several barriers:
inadequate infrastructure, limited financing, inconsistent policy frameworks,
and socio-cultural resistance. Many countries also suffer from “zombie energy
systems”—underutilized or poorly maintained power generation assets, often
due to vested interests in private generator markets and lack of political will to
reform the sector5. These issues are compounded by climate change impacts,
such as droughts that threaten hydropower reliability.

Yet, the region’s lack of legacy carbon-intensive infrastructure offers a
unique opportunity to leapfrog to cleaner, decentralized energy systems if
technical, financial, and policy challenges can be overcome.

10.2 Latin America

Latin America is recognized for its high share of clean electricity—about
64% in 2023, well above the global average—with hydropower providing the
backbone of the region’s electricity supply. Brazil, Uruguay, and Chile serve as
leading examples, having rapidly expanded their wind and solar capacity
through supportive government policies and falling technology costs. Brazil,
for instance, has invested heavily in renewables, with 85% of its electricity
demand met by renewables in 2020 and a target to reach 88% by 2030.

Despite these successes, about 16 million people in the region still lack
electricity, and another 60 million have unreliable access, especially in remote
or marginalized communities. The region’s electricity markets, shaped by
waves of privatization and deregulation, sometimes disadvantage renewables
and do not always incentivize rural electrification13. In the Caribbean, private
monopolies dominate, often with little incentive to innovate or expand

accessl3.
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Hydropower remains dominant but faces environmental and social
constraints, prompting a shift toward more diverse renewable portfolios. The
share of wind and solar is growing—Chile, for example, increased its
renewable electricity share from 37% to 55% in just seven years, and is
aggressively phasing out coalll. Community-led energy projects are also
emerging as tools to improve inclusivity and resilience, though financing and
regulatory hurdles remain.

Overall, Latin America’s energy transition is marked by rapid progress,
but also by persistent inequality and the need for stronger policy frameworks to
ensure universal, reliable, and sustainable energy access.

10.3 South Asia

South Asia’s energy landscape is defined by rapid population growth,
surging demand, and a heavy dependence on imported fossil fuels—about 80%
of energy production comes from fossil sources. The region faces an “energy
trilemma”: balancing energy security, equity, and environmental sustainability
amid economic and geopolitical pressures.

Power shortages, inefficiencies, and underinvestment in renewables are
common, costing the region 4-7% of GDP and hindering development. While
India, Pakistan, and Bangladesh rely on coal and gas, Bhutan and Nepal have
significant hydropower resources, which are increasingly traded across borders
to balance seasonal demand. Regional energy cooperation, such as the South
Asia Subregional Economic Cooperation (SASEC) program, is helping to
expand cross-border electricity trade, improve grid reliability, and support
renewable integration.

The region is beginning to embrace renewables, with solar and wind
projects gaining momentum—Sri Lanka, for example, aims for 70%
renewables by 2030, leveraging offshore wind and grid interconnections with
India. However, the transition faces obstacles: financing gaps, policy
uncertainty, and the need for greater private sector involvement.

South Asia’s path forward depends on scaling up regional energy
cooperation, modernizing infrastructure, and implementing policies that
promote both energy access and decarbonization.
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Achieving a just and sustainable energy future will require balancing the
needs of growing populations with climate resilience and equitable
development

CONCLUSION

The governance and transformation of global energy systems are
fundamentally political, shaped by entrenched power structures, institutional
arrangements, and the interests of dominant actors such as multinational
corporations, state elites, and international financial institutions. Decades of
market-centric and technocratic energy policies have proven insufficient to
address the deep-rooted inequalities, environmental degradation, and energy
insecurity that characterize contemporary energy regimes. These mainstream
approaches often reinforce existing disparities, favoring wealthy nations and
communities while marginalizing the most vulnerablel.

Energy transitions are inherently conflictual and complex, hindered by
path dependency, technological lock-in, and the self-reinforcing interests of
incumbent actors.

Resistance to change is not only institutional but also social, as
established interests exploit feedback loops and policy windows to slow or
reverse progress toward sustainable alternatives. However, history
demonstrates that with the right mix of technological innovation, policy design,
and political will, energy transitions can be accelerated—provided that lessons
from past transitions are applied thoughtfully3.

Moving beyond technical and market solutions, a critical political
economy perspective emphasizes the need for transformative policies that
prioritize social equity, democratic participation, and ecological sustainability.
Grassroots movements, decentralized energy models, and frameworks for a just
transition offer promising alternatives, advocating for inclusive governance,
equitable distribution of benefits, and protection for those most affected by
decarbonization.

Yet, achieving a truly just and sustainable energy future requires
fundamental restructuring of existing systems, active engagement of all
stakeholders, and a commitment to addressing the structural causes of
inequality and environmental harm.
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In sum, only by centering power, justice, and democratic governance in
energy policy can we overcome the inertia of fossil fuel dependency and create
resilient, equitable, and sustainable energy systems for all.

I would like to acknowledge the use of digital tools in the preparation of
this chapter. Visual representations and mind maps included in this work were
created using Whimsical Al and Venngage Al, which significantly aided in
organizing and presenting complex information in a more accessible and
engaging manner. Additionally, Mendeley software was used for reference
management and citation organization throughout the writing process.
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INTRODUCTION

It is impossible to fully comprehend the creation, application, and effects
of energy policy without looking at the political and economic systems that
support and influence it. The underlying power dynamics, institutional
dynamics, class structures, and ideological influences that shape energy
policymaking can be examined using a strong analytical framework provided
by critical political economics (CPE) techniques.

CPE places energy policy in the larger framework of capitalist
development, geopolitical competitiveness, and socio-environmental problems,
in contrast to mainstream economic theories that frequently treat energy
markets as neutral and technocratic spheres. It focusses on how state
institutions, corporate power, and economic interests interact to influence
energy outcomes and how these interactions perpetuate uneven access to
resources, inequality, and environmental degradation.

Global energy governance has been significantly impacted by the rise of
neoliberalism since the late 20th century, which prioritises market-based
systems, deregulation, and privatisation over democratic ownership and public
control. According to a CPE perspective, these changes are not just policy
decisions but rather reflect more profound changes in the relative power of the
Global North and South, the state and market, and capital and labour.

Furthermore, energy transitions—whether they are towards sustainable
futures, decarbonisation, or renewable energy—are entwined with disputed
political battles over ecological reproduction, dispossession, and accumulation
rather than being intrinsically progressive or equitable. For example, even if
green energy is frequently praised in policy discourse, critical perspectives raise
concerns about who gains from these changes, who pays for them, and how
current power structures are upheld or challenged.

CPE emphasises historical materialism, the importance of ideology in
legitimising hegemonic interests, and the uneven evolution of capitalist
systems. It does this by drawing on a long legacy of Marxist, neo-Gramscian,
and post-structuralist thought when analysing energy policy. This makes it
possible to appreciate alternative models based on energy fairness, democratic
ownership, and ecological sustainability as well as to critically analyse
prevailing policy narratives.
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Additionally, CPE examines how global governance frameworks,
transnational businesses, and international financial institutions influence
domestic energy policies, particularly in the Global South where development
paths are frequently determined by external conditions. It also looks at how the
political economy of resource exploitation, rentier states, and reliance on fossil
fuels all contribute to ongoing ecological and developmental crises. Crucially,
critical political economy covers a variety of schools of thought that agree on
the necessity of examining the political and ideological aspects of economic
decisions rather than providing a single viewpoint.

It pushes academics and decision-makers to critically examine the
sociopolitical settings of energy production, distribution, and consumption in
order to transcend limited efficiency-driven paradigms. In order to ensure that
policy solutions are not only technically sound but also socially just and
politically transformative, it is becoming more and more important to employ
CPE techniques as climate change accelerates and the need for energy
transitions becomes more pressing.

It brings up important issues that are frequently ignored in popular
discourses, such as ownership, control, and accountability in energy systems.
CPE offers a critical lens to evaluate how energy policy decisions reflect and
uphold current social hierarchies in nations like Brazil, South Africa, and India
where concerns of poverty and inequality are closely linked to energy access,
affordability, and environmental justice. Similarly, CPE shows how corporate
lobbying, financialisation, and state-corporate collaboration influence
investment flows and decarbonisation plans in the European Union or North
America. In order to challenge the status quo and imagine alternative energy
futures, the strategy also emphasises the significance of social movements,
grassroots resistance, and counter-hegemonic discourses. This has sparked an
increasing amount of scholarly writing that links energy politics to ideas of
degrowth, ecological Marxism, and accumulation by dispossession. These
viewpoints urge for structural change and cast doubt on the notion that
environmental sustainability and capitalist expansion can coexist. Therefore,
the critical political economics of energy policy involves more than just
criticism; it also entails imagining strategies to create sustainable and equitable
energy systems.
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Investing in community-led solutions, democratising energy governance,
and acknowledging energy as a human right rather than a commodity are among
its demands. The context for a more thorough examination of how CPE
techniques might provide light on the intricate and frequently ambiguous
dynamics of energy policymaking is established by this introduction. It
emphasises how urgent it is to rethink energy systems via political and ethical
consideration of justice, power, and sustainability in addition to technological
innovation and economic optimisation.

The importance of critical political economy in examining energy policy
is becoming increasingly clear as the globe struggles with issues like climate
change, geopolitical instability, energy insecurity, and growing inequality. CPE
facilitates a more inclusive and democratic discussion on how to build energy
futures by exposing the institutions, interests, and ideologies that influence
policy decisions. It moves the emphasis from short-term profits to long-term
justice, from markets to movements, and from pricing to power. In addition to
enhancing scholarly research, this viewpoint influences lobbying, activism, and
policymaking aimed at reshaping energy systems in ways that are more
sustainable and egalitarian.

Table 1. Critical Political Economy Framework for Energy Policy

Category Details

Theoretical Rooted in Marxist, neo-Gramscian, and critical

Foundation institutionalist ~ theories; = emphasizes  historical
materialism and power relations.

Core Focus Examines how class, capital, state power, and ideology
shape energy policy and governance.

Key Concepts - Accumulation by dispossession- Fossil capital- Energy

justice- Neoliberalism and privatization- Hegemony and
ideology- Rentier state theory

Analytical Tools - Class analysis- Historical and dialectical materialism-
Political ecology- Global production networks-
Regulatory capture analysis

Main Critiques of - Overreliance on market solutions- Depoliticization of

Mainstream energy policy- Neglect of social justice and inequality-

Approaches Technocratic bias in transitions

Energy Transition | Transitions are politically contested and shaped by

Perspective power structures, not inherently progressive or
equitable.
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View on State Role State as a site of class struggle and corporate influence,
not neutral; shaped by capitalist imperatives and global
pressures.

Corporate Influence Highlight’s role of transnational corporations, fossil fuel
lobbies, and financial institutions in shaping energy
agendas.

North—South Unequal power dynamics in global energy governance;

Dynamics structural dependency of the Global South; imposition of
policy frameworks by IFIs.

Environmental Focus | Critical of “green capitalism”; emphasizes structural
causes of ecological crisis and links to capital
accumulation.

Case Study Examples | - Fossil fuel lock-in in the U.S. and Middle East- Green
transition in EU dominated by corporate interests-
Renewable energy privatization in India and Latin
America- Resource extraction and land dispossession in

Africa
Alternative Visions - Democratized energy systems- Community ownership-
Degrowth and post-extractivism- Energy as a commons
or public good
Policy - Challenge corporate capture- Strengthen public
Recommendations institutions- Ensure participatory governance- Integrate
equity in energy transitions- Promote energy democracy
Contribution to | Offers deeper structural insights into the causes and
Scholarship consequences of energy policy choices; connects energy

debates with broader issues of justice, equity, and
ecological sustainability.

The framework of laws, rules, incentives, and decisions put in place by
governments or other organisations to control the production, distribution, and
use of energy resources is known as energy policy. Energy security,
affordability, sustainability, environmental preservation, and technical
innovation are among its objectives.

An effective energy strategy addresses the requirements of several
stakeholders, including industry, households, and state actors, while attempting
to strike a balance between conflicting goals, such as fair access, environmental
protection, and economic growth.

These policies influence choices on pricing schemes, regulatory
supervision, infrastructure investment (grids, pipelines, nuclear reactors), and
the kinds of energy sources that are supported (fossil fuels vs. renewables).
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Growing energy demand, resource-related geopolitical concerns, and the
pressing need to address climate change have all contributed to the complexity
of energy policy in the modern period. Although energy policy is sometimes
viewed as a technical or economic matter, it is also intricately linked to social
priorities, political power structures, and worldwide inequality.

The power structures, financial interests, and ideological frameworks
that influence policy decisions must be examined in depth in order to fully
comprehend energy policy. Critical Political Economy (CPE) becomes crucial
in this situation. CPE is a theoretical approach that highlights the ways in which
capitalist systems, class relations, and institutional structures impact economic
and political consequences.

It has its roots in Marxist and neo-Gramscian theory. Scholars, activists,
and politicians can reveal the hidden dynamics influencing energy decisions,
including corporate lobbying, state capture, financialisation, and global market
dependencies, by applying CPE to energy policy. CPE exposes how energy
policy frequently benefits multinational businesses and the ruling classes at the
expense of the environment, underprivileged communities, and the poor, rather
than being viewed as a neutral process.

CPE challenges conventional wisdom that views energy policy as a
simple question of efficiency, market liberalisation, or supply and demand.
Rather, it highlights the material and historical circumstances that have
contributed to ecological deterioration, socioeconomic disparity, and reliance
on fossil fuels. Energy transitions, such as switching to solar or wind power, are
frequently marketed as apolitical "green" solutions.

But as seen through the prism of CPE, these shifts can nonetheless
perpetuate or even exacerbate current power disparities, particularly if they are
motivated more by private profit than by the general welfare. CPE looks at who
owns energy infrastructure, who gets policy subsidies, and who pays the price,
whether it be in the form of energy poverty, displacement, or environmental
damage. CPE also contributes to the explanation of why some energy sources
are still widely used in spite of their negative social and environmental effects.
For instance, established political alliances, vested interests, and strategic
governmental goals all contribute to the continued existence of the coal and oil

industries in many nations in addition to their economic viability.

32



THE SOLAR AND BEYOND: NEW DIRECTIONS IN THE POLITICAL
ECONOMY OF ENERGY

CPE theories explain how energy policies are instruments of governance,
class control, and geopolitical strategy in addition to being answers to economic
calculations. The commodification of natural resources, global extractivism,
accumulation by dispossession, and other aspects of capitalism processes may
all be critically examined via the lens of energy policy.

1. RELEVANCE IN THE CURRENT GLOBAL ENERGY

CRISIS AND CLIMATE CHANGE

Given the ongoing global energy crisis and the climate disaster, CPE is
more important than ever in the study of energy policy. Due to the COVID-19
epidemic, supply chain interruptions, OPEC production choices, and
geopolitical conflicts like the Russia-Ukraine war, energy markets have seen
tremendous volatility in recent years. Energy shortages, soaring gasoline prices,
inflation, and general economic hardship are the results of these events. These
results, however, are not merely the product of chance events; rather, they are
influenced by the systemic weaknesses of a global energy system based on
corporate monopolies, exploitative resource extraction, and reliance on fossil
fuels.

We may better grasp how crises are frequently utilised as chances for
market consolidation and capital accumulation by using CPE techniques. For
example, fossil fuel businesses have made record profits, frequently thanks to
government subsidies and deregulated markets, while regular people struggle
with their energy bills. Profit is put before of people and the environment, which
is a deeper contradiction of capitalism energy systems. Further illustrating how
short-term economic interests continue to erode long-term climate goals are
governmental solutions to the energy crisis, such as increasing domestic
production of fossil fuels or postponing green expenditures. CPE highlights this
contradiction and urges a fundamental reorganisation of the distribution and
governance of energy.

The urgency of this analysis is further heightened by the climate problem.
Although switching to renewable energy is now a worldwide necessity, the
process is developing in ways that frequently exacerbate already-existing
disparities.
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Rich countries and businesses are at the forefront of the green energy
race, obtaining patents, minerals, and investment capital, while developing
nations continue to rely on fossil fuels or are transformed into resource frontiers
for supply chains for green technologies (such as lithium, cobalt, and rare
earths). CPE opposes this green colonialism and calls for a more equitable and
democratic shift that puts ecological sustainability, local involvement, and
public ownership ahead of profit. Furthermore, global governance institutions
like the World Bank, the Paris Agreement, and climate financing programs are
becoming more and more intertwined with energy and climate policy.

CPE wonders whose interests are actually being served, even when these
platforms support emissions reductions. Systemic alternatives like degrowth,
energy sovereignty, and commons-based governance are frequently
marginalised in favour of market-based solutions like carbon trading, offsets,
and green bonds. CPE gives people the means to oppose these prevailing
viewpoints and promote policies that view energy as a human right rather than
a commodity.

Critical political economy analysis of energy policy is not only a
scholarly endeavour; it is a political need. It enables us to decipher the structure
of energy systems, who is in charge of them, and how they may be changed to
become more sustainable and egalitarian. In a world where social upheaval,
ecological chaos, and energy insecurity are becoming more prevalent, CPE
provides a potent framework for reconsidering the objectives, players, and
principles that ought to direct our energy future.

2. CRITICAL POLITICAL ECONOMY (CPE)

Theoretically and analytically, critical political economy (CPE) looks at
how economic and political systems influence how opportunities, resources,
and power are distributed in society. CPE focusses on the underlying power
dynamics, historical dynamics, and structural inequities that characterise
capitalist society, as contrast to traditional economics, which frequently
emphasises market efficiency, utility, and equilibrium. CPE aims to expose the
frequently concealed processes by which powerful actors—whether they be
governments, businesses, or financial institutions—amass and safeguard wealth

and power.
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It raises concerns about who is left out or marginalised and who gains
from economic structures and practices. CPE is a dynamic, ever-evolving
viewpoint based on a critical comprehension of capitalism, state authority, and
social conflict rather than a fixed philosophy.

Class relations, which refer to the organised ties between various social
groups depending on their place in the economic system, particularly their link
to the means of production, are at the core of critical political economy. Marxist
theory, which holds that society is essentially split between those who sell their
labour (the working class or proletariat) and those who own producing assets
(the capitalist or bourgeoisie class), has a major influence on CPE. Because
capitalists pay workers less than the value they create, they are able to extract
surplus value from them, making this relationship intrinsically exploitative.
CPE expands this concept beyond the factory to include contemporary
multinational labour markets, service economies, and global financial
institutions.

It investigates how class power functions through access to electricity,
healthcare, education, and housing in addition to pay and jobs. Since policy
decisions, institutional reforms, and even technical advancements are viewed
as fields of conflict between conflicting class interests, class struggle thus
becomes a key lens through which political and economic developments are
interpreted.CPE's critique and study of capitalist modes of production—the
framework through which products and services are created, traded, and
consumed under capitalism—is another of its main focusses.

Profit, market expansion, and capital accumulation are the main drivers
of this system, which results in cycles of boom and bust, inequality, and
environmental damage. CPE examines how institutions and social life are
shaped by this logic of accumulation, which frequently puts the concerns of
people and the environment behind those of profit. CPE academics, for
instance, study how capitalist imperatives favour large-scale infrastructure
investments and fossil fuel extraction over small-scale, decentralised, or
sustainable solutions in the energy sector. Creating social structures that
normalise inequality, commodify nature, and externalise costs onto workers,
communities, and ecosystems is the goal of capitalist production, which goes
beyond simply producing things.
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CPE also criticises how the capitalist system responds to crises by
reorganising its structures through neoliberalization, financialisation, and
global restructuring, which reproduces historical disparities in new ways rather
than altering its exploitative underpinnings.CPE acknowledges that economic
systems are sustained by more than just material control and coercion, placing
a high value on hegemony, ideology, and power.

CPE focusses on how prevailing narratives and ideas legitimise the status
quo by becoming "common sense" in society. For example, the idea that free
markets are the most effective method to distribute resources or that
privatisation increases efficiency are examples of ideological hegemony rather
than objective facts. The governing classes normalise inequality and influence
public opinion through the media, education, policy debates, and cultural
creation. CPE emphasises how the fossil fuel sector uses narratives like "energy
security," "development," or "clean coal" to safeguard its interests and postpone
significant climate action in the context of energy policy.

2.1 Rooted in Marxist and Neo-Gramscian Thought

The theoretical underpinnings of CPE's examination of capitalism, state
authority, and class conflict are found in Marxist and neo-Gramscian
philosophy. Marx left CPE with a historical materialist perspective that views
economic systems as the cornerstone of social interactions and political
evolution. According to historical materialism, class struggles that are
influenced by shifting productive forces and production relations are how
societies develop. Marx also emphasised capitalism's propensity for instability
and self-destruction, a topic that CPE expands upon in its analysis of economic
meltdowns, environmental degradation, and social unrest. CPE takes the idea
of cultural hegemony and the significance of ideological leadership in
maintaining the power of ruling classes from Antonio Gramsci. Neo-Gramscian
academics such as Antonio Callari, Stephen Gill, and Robert Cox have
expanded on these ideas to examine the global political economy, emphasising
the role played by intellectual elites, transnational capital, and international
institutions in upholding the neoliberal order. In contrast to traditional Marxism,
which frequently concentrates only on economic determinism, CPE enables
more complex and multifaceted analysis.
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It acknowledges that states are battlegrounds where various coalitions
vie for influence rather than being solely instruments of the governing class. It
also makes it possible to analyse environmental, racial, and gender issues as
being central to economic dynamics rather than incidental. For instance,
ecological CPE criticises the unsustainable metabolism between capitalism and
nature, while feminist CPE researchers have emphasised how unpaid care
labour supports capitalist economies. Therefore, CPE is a flexible and critical
framework that can handle the intricacies of modern capitalism in all of its
manifestations, including extractive, digital, industrial, and financial.

2.2 The Value of CPE in Contemporary Analysis

Critical Political Economy provides a potent paradigm for
comprehending how the world functions—and how it may be altered—in a time
characterised by economic disparity, environmental crises, and democratic
collapse. CPE offers profound insights into the systemic causes of injustice and
the possibility of revolutionary politics by concentrating on class relations,
capitalist production, ideological control, and systemic power. It presents a
critical, involved, and liberating alternative to the prevailing economic
paradigms that depoliticise problems.

Whether studying healthcare, labour markets, energy systems, or climate
change, CPE gives academics, activists, and decision-makers the skills they
need to challenge vested interests and imagine more just futures. The idea that
energy systems and policies are intensely politicised and anything but neutral
is one of the fundamental tenets of Critical politicised Economy (CPE) in
energy analysis. Energy is frequently viewed by mainstream perspectives as a
technical or economic problem, as determined by cost-effectiveness, supply-
demand dynamics, and technological advancement.

CPE, on the other hand, asserts that political conflicts and societal power
dynamics are ingrained in energy decisions. A nation's preferred energy
sources, be they nuclear, renewables, or fossil fuels, are not solely determined
by market forces or technological viability. Instead, they show choices
influenced by power dynamics, political interests, historical legacies, and
ideological priorities.
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For example, political ties with coal lobbies, employment reliance in coal
regions, and government initiatives to retain control over key energy sectors are
all factors contributing to the continued existence of coal-fired power plants in
some nations, in addition to cost competitiveness. CPE emphasises that there
are winners and losers in every energy decision, including whether to subsidise,
regulate, encourage, or limit, and that these decisions are a reflection of larger
society disputes about development, wealth, and environmental responsibility.

The second fundamental premise of CPE energy analysis is that the
interests of the prevailing political and economic elites are typically reflected
in and served by energy policies. These are the elites who run the main
institutions, infrastructure, and resources, including financial investors, fossil
fuel companies, and influential government figures. These actors influence
policy frameworks to safeguard their profits, increase market access, and lower
risk through lobbying, campaign funding, regulatory capture, and other means.
For instance, because fossil fuel subsidies support politically connected sectors,
they continue to exist worldwide in spite of overwhelming scientific evidence
of their detrimental effects on the environment. In a similar vein, carbon trading
schemes are frequently crafted to benefit big polluters, enabling them to
maintain emissions while putting on a front of compliance.

According to CPE researchers, class relations shape energy policy rather
than being created in a vacuum or by impartial technocrats. Broader patterns of
capital accumulation and social control influence decisions regarding who gets
access first, where to build energy infrastructure, and how to price energy. This
explains why, even in countries with abundant energy, marginalised populations
still face energy poverty, or why investments in renewable energy are frequently
concentrated in affluent urban areas rather than rural and indigenous areas. By
using this perspective, CPE shows how economically sound policies frequently
reinforce social inequality and class privilege at their core.

2.3 Institutions Serve Hegemonic Power Blocs

Organisations including trade associations, international development
banks, regulatory agencies, and energy ministries are frequently seen as
unbiased parties tasked with upholding system stability and carrying out energy
regulations.
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CPE disputes this notion, contending that institutions are not neutral but
rather are influenced and strengthened by hegemonic power blocs. These blocs
are coalitions of the financial, business, and political elites who control the
energy agenda through structural and ideological domination. Thus, institutions
turn become tools for sustaining and legitimising prevailing interests. Antonio
Gramsci's theory of hegemony sheds light on how institutions sustain their
control by persuading the public that the current energy arrangements are
efficient, inevitable, or natural—in addition to using coercion.

For instance, the unbundling of national energy sectors and the global
push for "energy liberalisation" were portrayed as essential reforms in many
developing nations. However, these actions frequently weakened local
sovereignty, disempowered public institutions, and opened up markets for
multinational firms. Similar to this, international organisations such as the
World Bank and IMF have traditionally supported energy policies that prioritise
the development of fossil fuels or large-scale hydropower projects, usually
ignoring the social and environmental costs suffered by local communities.
CPE reveals the ways in which organisations create and propagate the
ideological justifications for unequal energy systems, such as "clean coal,"
"market-based solutions," or "energy efficiency through competition."

These stories serve to conceal the underlying power dynamics and divert
attention from more sustainable and egalitarian options that could threaten elite
domination. The understanding that markets are socially and politically
manufactured systems rather than naturally occurring or self-regulating things
is the last fundamental tenet of the CPE framework. According to conventional
economic theory, supply and demand effectively distribute resources in
markets, which are neutral spaces.

CPE, on the other hand, highlights how markets are based on certain
institutional, political, and legal frameworks that represent power dynamics.
Laws, contracts, property rights, subsidies, and enforcement mechanisms that
favour specific parties are what establish, preserve, and reshape them. CPE
challenges the notion of market efficiency in the energy sector and exposes the
ways in which energy markets are designed to serve prevailing interests.
Consider the deregulation of power.
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Although deregulation is frequently defended as a way to boost
competition and save costs, it has frequently resulted in price instability,
decreased dependability, and increased inequality, particularly in situations
where large corporations manipulate supply to drive up prices (as was the case
with Enron). Similarly, affluent companies and nations can "buy" the right to
pollute rather than reducing emissions at the source thanks to the creation of
tradable emission permits by so-called carbon markets. Choosing what
constitutes a "commodity" and what stays in the public domain is another aspect
of market creation.

CPE emphasises how energy's function in society is drastically altered
when it is transformed into a commodity for sale in a market system,
particularly electricity. Energy is no longer viewed as a human right or public
benefit that is necessary for modern living, but rather as a means of exploitation
and exclusion. This change has serious repercussions since it frequently results
in energy insecurity, non-payment disconnections, and opposition from
grassroots movements that support energy justice. By embracing these
fundamental tenets, Critical Political Economy offers a potent framework for
examining energy systems as disputed spaces influenced by institutional biases,
class interests, and ideological domination rather than as neutral mechanisms.
It challenges academics and decision-makers to look past apparent measures of
investment or efficiency and instead consider more fundamental issues, such as
who owns the energy infrastructure. Who sets the rules? Who benefits and who
bears the expenses? In a time of growing inequality, the ecological crisis, and
geopolitical instability, these questions are crucial. The CPE method makes it
possible to have a more open, thorough, and revolutionary discussion about
energy futures—one that puts justice, accountability, and power redistribution
at the forefront of creating a truly democratic and sustainable energy system.

3. DEMOCRATIZE ENERGY GOVERNANCE

The urgent need to democratise energy governance is a key policy
suggestion arising from a Critical Political Economy (CPE) approach to energy.
Whether they are run by multinational businesses, governmental bureaucracy,
or international financial organisations, elite interests frequently control

centralised, technocratic energy systems.
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Ordinary people, employees, and local communities are excluded from
meaningful participation in decision-making processes as a result of this
centralisation. Rethinking who has the power to determine the production,
distribution, and consumption of energy is necessary to democratise energy
governance. It entails creating venues for participation that give voice to under-
represented groups, particularly those most impacted by energy poverty,
environmental degradation, and infrastructure-related displacement. In addition
to institutional improvements, democratic governance necessitates cultural and
procedural shifts that put accountability, openness, and public control over
energy resources first.

Public discussions, participatory planning committees, and community-
owned renewable energy cooperatives are a few democratic practices that
contradict top-down policymaking. In the end, democratisation guarantees that
energy is viewed as a human right and a public good, integrated into the larger
fight for social and environmental justice, rather than as a commodity for
corporate profit. Regulating the increasing role of corporate power in
determining energy policy and results is another important suggestion.
Corporate entities, ranging from multinational investment businesses to fossil
fuel giants, have disproportionate sway over markets, governance institutions,
and energy infrastructures. They frequently have the ability to influence
legislation in ways that safeguard their profits while externalising costs to
ecosystems and society through lobbying, campaign funding, and strategic
alliances with governments. Perverse policy consequences, like ongoing
subsidies for fossil fuels, lax climate laws, and the commodification of
renewable energy in ways that perpetuate existing disparities, have resulted
from this effect.

Governments must put in place robust regulatory frameworks that restrict
corporate control and put the public interest first in order to offset this. This
entails putting in place explicit conflict-of-interest guidelines, implementing
antitrust laws to stop monopolistic behaviour, and eliminating preferential
treatment for polluting industries through tax cuts and subsidies. Crucially,
regulatory bodies themselves need to be reorganised to guarantee autonomy

from business influence and answer to democratic supervision.
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Furthermore, civil society must be given the authority to serve as a
watchdog, keeping an eye on business conduct and bringing to light cases of
collusion, corruption, or environmental infractions. CPE highlights that unless
specifically intended to do otherwise, energy transitions are not always fair and
may even exacerbate already-existing disparities. Investing in just transitions,
or making sure that the move from fossil fuels to renewable energy is
environmentally sustainable, socially inclusive, and economically equitable, is
the third piece of advice.

The rights and needs of employees, marginalised communities, and
historically underprivileged groups are given first priority throughout a just
transition. Support systems are included for people whose livelihoods are
impacted by decarbonisation, including communities that rely on fossil fuel
economies, coal miners, and oil rig workers. Green jobs, vocational retraining,
regional renewable energy initiatives, and infrastructure that satisfies social
demands like energy-efficient housing and clean public transportation should
all receive public funding. This also entails making sure that everyone has
access to reasonably priced, clean energy, especially in undeveloped, rural, or
informal areas.

A truly equitable energy transition must include social protection
programs, community engagement, and intersectional analysis (which takes
gender, racism, class, and geography into consideration). Governments must
take the initiative and fight the urge to delegate transitions to private parties
whose primary objective is profit rather than justice or equity. Decoupling
national and international economies from their reliance on fossil fuels is one
of the structural requirements of CPE analysis. In the past, fossil fuels have
fuelled economic expansion, urbanisation, and industrialisation, but they have
also been linked to pollution, climate change, geopolitical unrest, and unstable
economies.

The power of extractive industries is maintained, ecological damage is
exacerbated, and climate goals are compromised by the ongoing reliance on oil,
coal, and gas. Restructuring economic and social systems to lower energy
consumption, reorient development paradigms, and increase ecological
resilience is part of de-linking, which goes beyond simply replacing fossil fuels
with renewable energy.
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Bold legislative measures are required for this process, such as the quick
phase-out of subsidies for fossil fuels, prohibitions on the construction of new
fossil infrastructure, and the sale of assets with high carbon emissions.
Governments must simultaneously encourage innovation in low-carbon
alternatives, grid infrastructure, and storage—all without sacrificing social
justice. Clean technology, sustainable agriculture, and circular economies
should be the main focusses of industrial strategy. De-linking also involves
dispelling the notion that expansion must always require a lot of energy; rather,
it makes room for different development paradigms based on sustainability,
solidarity, and sufficiency. Although this fundamental change will be politically
difficult, intergenerational justice and climate stability depend on it.

3.1 Strengthen South—South Cooperation

Strengthening South-South collaboration in energy development and
governance is the last key recommendation. Northern interests have historically
dominated international energy systems and policy frameworks. These interests
have taken the shape of unfair trade practices, resource exploitation, and
conditionalities imposed by international financial institutions. The Global
South's developing nations are frequently caught up in neo-colonial
arrangements, which involve importing costly technologies, exporting raw
materials, and accepting policy recommendations influenced by the Global
North. CPE opposes these patterns and promotes increased independence,
unity, and collaboration between Southern nations. Technology sharing,
collaborative research projects, funding sources like development banks, and
shared political platforms in international talks are just a few examples of the
various ways that South-South collaboration can manifest itself. Southern
nations can increase their ability to create renewable energy systems, manage
transitions in accordance with local contexts, and fend off exploitative contracts
with multinational businesses by combining their resources and expertise.
Creating regional energy markets, grids, and climate adaption strategies that put
the interests of both parties ahead of those of competitors is another example of
cooperation. With its emphasis on equity, justice, and collective sovereignty,
South-South cooperation offers a potent challenge to global energy hegemonies
and a means of achieving more sustainable and inclusive development.
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The policy suggestions based on a Critical Political Economy perspective
tackle the systemic inequities present in both domestic and international energy
systems, going beyond superficial changes. Ending reliance on fossil fuels,
democratising governance, controlling corporate power, and promoting South-
South solidarity are not stand-alone ideas; rather, they are interconnected tactics
for revolutionary transformation. In order to create equitable energy futures that
benefit everyone—not just markets and elites—these initiatives seek to topple
dominance structures.

It is more important than ever to implement these suggestions as the
globe deals with ecological crises, energy insecurity, and growing inequality.
Going forward, energy policy needs to be reclaimed as a vehicle for ecological
renewal, empowerment, and justice—driven by the values of democracy,
sustainability, and solidarity rather than by profit.

CONCLUSION

Energy policy is frequently misunderstood as an issue of environmental
management, economic optimisation, or technical efficiency. Energy policy is
traditionally seen as intrinsically political. Power dynamics, institutional
interests, historical legacies, and ideological frameworks are all reflected in it.
Political disputes impact decisions regarding which energy sources to promote,
who has access to energy infrastructure, how prices are set, and whose areas are
prioritised or marginalised. These decisions are part of larger systems of social,
economic, and political power; they are neither impartial nor exclusively
technocratic.

Therefore, class struggle, racial and gender inequality, and
environmental justice all intertwine with energy policy. In addition to deciding
who receives energy, it also decides who manages its production and benefits
from it. The ongoing subsidisation of fossil fuels in spite of climate imperatives,
the unequal distribution of clean energy projects, the eviction of Indigenous
peoples for the construction of infrastructure, and the takeover of energy
institutions by powerful corporate interests are just a few examples of how the
politics of energy policy are demonstrated.
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These results are the result of conscious decisions that prioritise the
interests of strong actors—whether they be international investors, fossil fuel
companies, or geopolitical alliances—over those of the environment, the
working class, and underprivileged people. The first step in creating genuinely
inclusive and revolutionary strategies is acknowledging the political dimension
of energy policy. A strong toolkit for examining the structural foundations of
energy systems is offered by critical political economy.

CPE highlights the underlying causes of inequality, environmental
degradation, and political marginalisation, as contrast to standard policy
approaches that place more emphasis on behavioural incentives or market
failures. It challenges the logic of capitalism, which puts profit ahead of people
and the environment, and reveals how local, national, and international
institutions reinforce these systemic issues rather than address them. The
significance of CPE is found in its capacity to make the connections between
energy policy and broader economic systems, including how financialisation
reroutes investment flows, how international trade regulations limit domestic
policy options, and how ideological hegemony justifies unsustainable practices.

CPE critically analyses energy governance using important ideas like
hegemony, class power, fossil capital, and accumulation by dispossession. For
example, it can show how carbon markets commodify pollution while enabling
elite actors to avoid actual accountability, or how privatisation in the renewable
energy sector frequently results in corporate concentration and public
exclusion. The historical trends of imperialism and neo-colonialism that still
influence North-South energy relations are also made clear by CPE.

The underlying nature of energy injustice is revealed by means of this
kind of structural analysis, which sees it as the result of deeply ingrained
systems of inequality and exploitation rather than a collection of discrete policy
failures. Additionally, CPE gives scholars, activists, and legislators the
analytical and theoretical skills they need to envision and promote systemic
change. CPE assists in changing the discourse from what is politically
acceptable to what is structurally required by concentrating on the fundamental
arrangements of ownership, control, and distribution rather than just surface-

level improvements.
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By doing this, it shifts the conversation about energy from specific
commercial logic to more general issues of democracy, rights, and ecological
boundaries. As governments and organisations work to combat climate change
and make the switch to cleaner energy systems, the idea of a "just transition"
has gained popularity throughout the world. But without directly challenging
and altering current power structures, a truly just transition is impossible.

CPE serves as a reminder that battles over resources, labour, identity, and
voice shape changes, which are not neutral nor automatic. Energy transitions
run the risk of becoming technical solutions that replicate the very inequities
they purport to address if intentional efforts are not made to redistribute power
and confront vested interests. The same people who profited from fossil
capitalism are frequently spearheading "green transitions" through speculative
green finance instruments, large-scale land grabs for wind or solar farms, or
privatised renewable energy projects.

Although these programs might lower emissions, they don't deal with the
fundamental disparities in decision-making, ownership, and access. On the
other hand, measures that democratise governance, redistribute energy
resources, and prioritise the needs and voices of frontline communities—
workers, Indigenous groups, women, and the Global South—are necessary for
a just transition grounded in CPE principles. Supporting community ownership
forms like municipal utilities and cooperatives, defending workers' rights in
emerging green industries, and opposing extractive tactics cloaked in
sustainable development are all examples of challenging authority.

It also entails reconsidering the state's function as an active promoter of
equity and environmental stewardship rather than simply a market facilitator.
Furthermore, it calls for international cooperation, especially in promoting
climate reparations and technology transfers from developed countries to
formerly oppressed areas. The shift to sustainable energy can only be genuinely
equitable and revolutionary if these power dynamics—economic, political, and
ideological—are reorganised. Critical Political Economy encourages us to
reconsider energy policy as a field of conflict that reflects and perpetuates
societal power dynamics, rather than merely as a collection of possible policies.
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It advocates for a closer examination of the structural, ideological, and
historical factors that influence energy systems and questions the prevailing
narratives of efficiency, growth, and market rationality.

Energy policy is always about justice, democracy, and survival, not just
megawatts or carbon objectives. By placing energy decisions within the larger
context of capitalist expansion, geopolitical contestation, and ecological
disaster, the CPE approach expands the scope of study. According to this
viewpoint, corporate-led innovation and small-scale changes are insufficient to
bring about just transformations.

To dismantle established hierarchies and create new forms of solidarity,
governance, and resilience, they call for audacious, redistributive, and
participatory action. This entails funding local energy systems, controlling
extractive companies, dismantling vital services, and adopting post-growth
paradigms that honour environmental limits. CPE makes this change not only
desirable but also essential by providing the theoretical and practical means to
steer it. There has never been a greater moment to take action as energy crises
increase and climate collapse speeds up. Energy must have a just, democratic,
and public future.
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INTRODUCTION

The dawn of the 21st century has heralded a transformative era in the
global energy landscape, characterized by an urgent shift towards sustainable,
renewable, and environmentally friendly energy sources. This transition is
driven by the dual imperatives of mitigating the adverse impacts of climate
change and ensuring energy security for burgeoning economies. Among the
various renewable energy options available—such as wind, hydro, and
biomass—solar energy has emerged as the most promising and universally
accessible resource, primarily due to its abundance, technological adaptability,
and declining cost structures. For India, this revolution in solar energy holds
exceptional significance owing to the nation’s unique geographic,
demographic, and economic circumstances.

India’s geographical location near the equatorial belt offers it a strategic
advantage, receiving solar insolation ranging between 4—7 kWh/m? per day for
over 300 sunny days annually across vast regions of the country. This natural
endowment places India among the top nations in the world with immense
potential to generate substantial solar power, thereby reducing its dependence
on conventional fossil fuels. The conceptualization and ongoing realization of
the "Solar Revolution" in India signify more than just an energy transition—it
represents a paradigm shift towards energy self-sufficiency, environmental
sustainability, and green economic development.

The imperative for this shift is underscored by the country’s escalating
energy requirements. India’s energy demand has been witnessing an
exponential rise, fueled by rapid industrialization, accelerated urbanization,
expanding infrastructure projects, and the sheer scale of its population, which
recently became the largest in the world, surpassing 1.4 billion people.
Traditionally, India’s energy matrix has been dominated by fossil fuels such as
coal, petroleum, and natural gas, which together contribute to more than 60%
of its total energy consumption. While these sources have been instrumental in
powering the nation’s economic growth, they have also exacted a severe
environmental toll, manifesting in high levels of greenhouse gas (GHGQG)
emissions, air pollution, land degradation, and water resource depletion.
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Furthermore, India's dependence on imported fossil fuels poses a critical
vulnerability to its energy security, exposing the country to volatile
international price fluctuations, supply chain disruptions, and geopolitical
uncertainties. In fiscal year 2022-23, India imported nearly 85% of its crude oil
and 50% of its natural gas requirements, resulting in a substantial outflow of
foreign exchange reserves. Such an import-dependent energy strategy is
economically unsustainable and environmentally damaging in the long term.

Recognizing these pressing challenges, the Government of India has
charted an ambitious and comprehensive roadmap for transitioning towards
renewable energy sources, with solar energy occupying a central and strategic
role. Under the aegis of international climate commitments, particularly the
Paris Agreement (2015), India has pledged to reduce the carbon intensity of its
GDP by 45% from 2005 levels by 2030 and achieve net-zero carbon emissions
by 2070.

Solar energy development forms the cornerstone of this climate action
plan, envisaged to contribute significantly towards the goal of achieving 500
GW of non-fossil fuel energy capacity by 2030, as articulated in India’s
Nationally Determined Contributions (NDCs).

=3

Figure 1. India’s Solar Energy Vision Towards 500 GW Capacity by 2030

The "Solar Revolution" is further embodied in visionary national
initiatives such as the Jawaharlal Nehru National Solar Mission (JNNSM),
launched in 2010, which set out with an initial target of 20 GW of solar capacity
by 2022 but was later revised to an ambitious 100 GW solar capacity target by
the same year.
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Although certain delays and bottlenecks have moderated this trajectory,
the mission has catalyzed widespread adoption of solar technologies across
sectors, including residential rooftop systems, large-scale solar parks,
agricultural solar pumps, and decentralized microgrids, particularly in rural and
remote regions.

Additionally, the launch of the International Solar Alliance (ISA) in
2015, co-founded by India and France, symbolizes India’s global leadership in
promoting solar energy deployment across tropical countries. With more than
120 member countries, the ISA aims to foster cooperation, technology transfer,
and investment in solar energy projects worldwide, thereby amplifying India’s
influence in shaping the future of sustainable energy.

This revolution is not merely technological—it is socio-economic in its
impact. Solar energy proliferation promises to generate millions of green jobs,
spur innovation in manufacturing (especially in solar photovoltaics), and
catalyze rural electrification, bridging the energy access divide that continues
to plague marginalized communities. In particular, the development of
agrivoltaics—combining solar power generation with agricultural activity—
holds promise for enhancing farmers’ incomes while ensuring sustainable land
use.

In summary, India’s embrace of solar energy represents a critical turning
point in its quest for energy independence, climate resilience, and sustainable
development. The Solar Revolution stands as a testament to the nation’s resolve
to harness its natural advantages, mobilize technological and financial
resources, and steer the economy towards a cleaner, greener, and more inclusive
future.

1. EVOLUTION OF SOLAR ENERGY IN INDIA

India’s formal and structured engagement with solar energy began with
the launch of the Jawaharlal Nehru National Solar Mission (JNNSM) in 2010,
a landmark initiative under the National Action Plan on Climate Change
(NAPCC). The primary objective of this mission was to deploy 20 gigawatts
(GW) of solar power capacity by the year 2022, focusing on establishing India
as a global hub for solar energy production and application.

55



THE SOLAR AND BEYOND: NEW DIRECTIONS IN THE POLITICAL
ECONOMY OF ENERGY

This initial target was a reflection of both the nation’s pressing energy
demands and the growing international emphasis on clean energy sources to
combat climate change. However, the landscape of solar technology underwent
rapid transformation in the years following the mission’s launch. Technological
advancements in photovoltaic (PV) cell design, manufacturing efficiency, and
system performance significantly improved the reliability and affordability of
solar power systems. Simultaneously, the global and domestic markets saw a
sharp decline in the cost of solar panels, driven by innovations, large-scale
production (particularly in countries like China), and economies of scale. These
factors, coupled with India’s accelerating industrial and urban growth and a
corresponding spike in energy demand, necessitated a reassessment of the
original target. Consequently, the government revised the mission’s goal
upwards, setting an ambitious new target of 100 GW of solar power capacity
by 2022. This included 60 GW from large-scale grid-connected projects and 40
GW from rooftop solar systems—a significant scale-up from the initial vision.

EVOLUTION OF SOLAR ENERGY IN INDIA
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Figure 2. Growth Trend of Solar Energy Capacity in India (2011-2021)

Over the past decade, India has demonstrated remarkable progress in
developing solar energy infrastructure across diverse sectors and applications,
reflecting the country’s commitment to diversifying its energy mix and
enhancing energy security. The solar sector in India has evolved into three
major areas of deployment:
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e Large-scale Solar Parks:These are expansive, grid-connected solar
installations designed to generate substantial amounts of electricity for
direct feeding into the national power grid. Large-scale solar parks are
typically situated in regions with high solar irradiance and vast stretches
of unutilized land, such as Rajasthan, Gujarat, and Madhya Pradesh.
These parks have become critical to India’s solar mission due to their
capacity to host gigawatt-scale projects, attract foreign and domestic
investment, and ensure cost-effective power generation through
centralized infrastructure. The development of such parks has enabled
the lowering of per-unit costs of solar electricity, making solar power
increasingly competitive with conventional energy sources.

e Rooftop Solar Installations: Recognizing the importance of
decentralized energy production, the government has promoted the
installation of solar photovoltaic systems on the rooftops of residential,
commercial, industrial, and institutional buildings. Through policy
incentives such as capital subsidies, net metering regulations, and tax
benefits, rooftop solar has been positioned as a vital solution for urban
areas where land availability is constrained. This approach not only
empowers individual consumers to reduce their electricity bills but also
alleviates the burden on the central grid, contributing to demand-side
management and energy conservation. The widespread adoption of
rooftop systems represents a democratization of energy production,
allowing end-users to become ‘prosumers’—both producers and
consumers of solar energy.

e Off-grid Solar Systems: In regions where grid connectivity remains
unreliable or economically unviable, off-grid solar systems have
emerged as a transformative solution. These systems include standalone
solar home lighting kits, solar lanterns, solar street lighting, and solar-
powered agricultural pumps, which are particularly crucial for India’s
rural, tribal, and remote communities. Off-grid solutions have
contributed significantly to rural electrification efforts, enhancing the
quality of life by providing reliable and clean energy for basic needs such
as lighting, communication, education, and healthcare. Additionally,
these systems support agricultural productivity through solar irrigation
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pumps, reducing farmers' dependence on expensive diesel-based systems

and mitigating fuel supply uncertainties.

As per recent data released by the Ministry of New and Renewable
Energy (MNRE), India achieved a cumulative solar power installed capacity of
approximately 85 GW by March 2024, a commendable feat that positions the
nation among the top five solar energy producers globally. This achievement is
indicative of the country’s consistent policy support, investment attraction, and
technological adoption in the renewable energy sector. The substantial capacity
addition underscores India's growing role as a leader in the global solar energy
transition and reflects its ability to integrate renewable energy solutions into the
national power grid at scale.

2. GOVERNMENT POLICIES AND INITIATIVES

To accelerate the adoption of solar energy and establish India as a global
leader in the renewable energy sector, the Government of India has launched a
series of progressive and far-reaching policies, programs, and schemes. These
initiatives aim to stimulate investment, enhance manufacturing capacity,
support research and development, and encourage the widespread deployment
of solar technologies across diverse sectors such as agriculture, industry, urban
infrastructure, and rural electrification. Collectively, these efforts have
contributed to the creation of a robust solar ecosystem that addresses the energy
demands of the country while simultaneously promoting environmental
sustainability and economic development.

0 Pradhan Mantri Surya Ghar Yojana
g Spurs Residential Rooftop Market

Assam, Gujarat, Uttar Pradesh and Maharashtra lead the way in applications

Residential Rooftop Solar Applications Growth Trend on National Portal for Rooftop Solar (NPRS)
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Figure 3. State-wise Distribution and Growth of Residential Rooftop Solar
Applications under Pradhan Mantri Surya Ghar Yojana (PMSGY) (June 2024)
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Jawaharlal Nehru National Solar Mission (JNNSM)

The Jawaharlal Nehru National Solar Mission (JNNSM), inaugurated in
2010, is widely recognized as the cornerstone of India’s solar energy roadmap.
The mission adopted a phased approach to solar energy development, focusing
on three critical dimensions: capacity addition, domestic manufacturing of solar
components (such as photovoltaic cells and modules), and the promotion of
cutting-edge research and development in solar technologies.

The INNSM was initially designed to achieve a target of 20 GW of grid-
connected solar power by 2022, but following encouraging market responses
and technological advancements, this target was revised to an ambitious 100
GW. The mission’s phased strategy involved:

e Phase I (2010-2013): Creation of market demand, establishment of
large-scale demonstration projects, and development of favorable policy
frameworks.

e Phase II (2013-2017): Scale-up of grid-connected capacity,
encouragement of private investment, and expansion of off-grid solar
applications.

e Phase III (2017-2022): Full-scale deployment to meet national targets
and contribute substantially to India’s climate commitments under the
Paris Agreement.

In addition to grid-connected solar parks, JNNSM also supported off-
grid and decentralized systems, aiming to address the energy needs of remote
and underserved communities.

Pradhan Mantri Kisan Urja Suraksha evam Utthaan

Mahabhiyan (PM-KUSUM) Scheme

The PM-KUSUM Scheme, launched in 2019, represents a pioneering
initiative to integrate solar energy into India’s vast agricultural sector.
Recognizing that agriculture is a significant consumer of electricity, much of
which is derived from diesel generators or heavily subsidized grid power, this
scheme seeks to transform the energy landscape of rural India by promoting
solar-powered irrigation and agricultural applications.
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The PM-KUSUM Scheme comprises three main components:

e Component A: Installation of 10 GW of decentralized, grid-connected
renewable energy power plants on barren or fallow lands.

e Component B: Installation of standalone solar-powered agricultural
pumps to reduce farmers' dependency on diesel.

e Component C: Solarization of grid-connected agricultural pumps,
enabling farmers to generate solar power for their consumption and sell
surplus energy to distribution companies (DISCOMs).

The scheme targets the addition of 30.8 GW of solar power capacity by
2026, specifically earmarked for agricultural use. By doing so, it aims to reduce
carbon emissions, lower electricity subsidy burdens on state governments, and
provide farmers with a sustainable and reliable source of energy.

Moreover, PM-KUSUM is expected to enhance farmers’ incomes by
allowing them to become energy producers and sellers.

Solar Parks Scheme

The Solar Parks Scheme was introduced to encourage large-scale solar
power generation by providing project developers with ready-to-use
infrastructure in designated solar parks.

Under this scheme, the government, through central and state nodal
agencies, identifies large contiguous tracts of land (typically exceeding 500
MW in capacity) that are well-suited for solar installations based on solar
radiation potential, land availability, and grid connectivity.

The key features of the Solar Parks Scheme include:

e Provision of essential infrastructure such as land development, internal
roads, water supply, and power evacuation systems.

¢ Reduction in project execution timelines by offering developers “plug-
and-play” facilities.

e Facilitation of large investment inflows from both domestic and
international renewable energy companies.

As of 2024, India has sanctioned over 40 solar parks in various states,
with total sanctioned capacity exceeding 26 GW. These parks have become
instrumental in attracting private sector participation and achieving economies
of scale, thereby reducing the overall cost of solar power generation.
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Rooftop Solar Programme Phase-I1

The Rooftop Solar Programme Phase-II is a continuation and expansion
of India’s efforts to promote solar energy generation on the rooftops of
residential buildings, housing societies, and small-scale industrial and
commercial establishments. This program is central to achieving the
government’s ambitious target of 40 GW rooftop solar capacity by 2022, as part
of the broader 100 GW solar goal. To encourage adoption among residential
consumers, the government offers:

e Capital subsidies for small and medium-scale rooftop solar systems,
making them more affordable.

¢ Net metering facilities, allowing consumers to supply excess electricity
generated back to the grid and receive financial credits on their energy
bills.

e Simplified approval processes and single-window clearance mechanisms
to reduce bureaucratic delays.

The Rooftop Solar Programme Phase-II specifically focuses on
increasing solar adoption in residential sectors, as earlier programs witnessed
higher participation from industrial and commercial users. Through this
program, the government envisions empowering millions of urban households
to become self-sufficient in their energy needs, reduce their carbon footprints,
and contribute to national energy security.

3. TECHNOLOGICAL INNOVATIONS IN INDIA’S SOLAR

SECTOR

India’s solar energy sector has witnessed remarkable technological
advancements over the past decade, contributing significantly to the
diversification and optimization of solar applications.

These innovations aim not only to increase the efficiency of solar power
generation but also to address sector-specific challenges such as land scarcity,
agricultural productivity, rural infrastructure deficiencies, and energy access in
remote regions. Some of the most notable and emerging technological trends in
India’s solar domain include agrivoltaics, floating solar photovoltaic (FSPV)
systems, and solar-powered cold storage solutions.
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Figure 4. Technological Innovations Driving the Solar Revolution in India

Agrivoltaics

Agrivoltaics, also known as agrophotovoltaics, is an innovative approach
that integrates solar photovoltaic (PV) panels with agricultural activities,
facilitating the simultaneous use of land for both energy generation and crop
cultivation. This dual-purpose utilization of land is particularly advantageous
for India, where land resources are limited and the competition between energy
and food production is intense. In agrivoltaic systems, solar panels are mounted
at an elevated height or in specific spacing arrangements to allow sunlight
penetration to the crops growing underneath or between the PV arrays. This
system offers multiple benefits:

e Increased farmer income: Farmers can generate revenue not only from
agricultural produce but also by selling the solar electricity produced on
their land to the power grid or utilizing it for self-consumption.

e Improved crop yield in arid regions: The partial shading provided by
the solar panels reduces excessive evaporation and heat stress on plants,
enhancing water use efficiency and potentially boosting yields in water-
scarce areas.

e Land optimization: This technology ensures that agricultural lands are
not taken out of production for solar installations, addressing a key

barrier to renewable energy expansion in agrarian regions.
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Pilot projects in states like Maharashtra, Gujarat, and Karnataka have
shown promising results, and the government is promoting agrivoltaics under
the PM-KUSUM scheme to ensure wider adoption.

Floating Solar Photovoltaic (FSPV) Systems
Floating Solar Photovoltaic (FSPV) systems represent another cutting-
edge innovation in India’s solar sector, designed to overcome land availability
constraints by utilizing the surface area of water bodies such as dams, lakes,
reservoirs, and canals for solar power generation. This technology holds
immense promise for a country like India, where competition for land use is
intense, and where numerous water bodies offer untapped surface areas suitable
for clean energy projects.
The advantages of FSPV systems include:
¢ Reduced land usage: By situating PV panels on water surfaces, FSPVs
eliminate the need for valuable land that can instead be used for
agriculture, housing, or conservation purposes.
¢ Enhanced panel efficiency: The cooling effect of the underlying water
reduces the operating temperature of solar modules, thereby increasing
their efficiency and energy output compared to land-based installations.
e Reduced water evaporation: In areas with high evaporation rates, such
as the arid regions of Rajasthan and Maharashtra, the floating panels act
as a protective cover that minimizes water loss, contributing to water
conservation.
India has already begun implementing FSPV projects, including large-
scale installations on reservoirs in Andhra Pradesh, Kerala, and Tamil Nadu,
with plans to expand capacity as part of its renewable energy strategy.

Solar-powered Cold Storage

One of the most transformative applications of solar energy in rural India
is the development and deployment of solar-powered cold storage units. In a
country where agriculture forms the backbone of rural livelihoods and where
post-harvest losses account for up to 30-40% of total produce, especially for
perishables such as fruits, vegetables, dairy, and fish, solar-powered cold
storage offers a sustainable and cost-effective solution.
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Key benefits of this innovation include:

¢ Reduction in post-harvest losses: By providing localized cold storage
facilities powered by solar energy, farmers can preserve perishable goods
for longer periods, access distant markets, and avoid distress sales at low
prices immediately after harvest.

e Empowerment of rural entrepreneurs: Solar-powered cold storage
solutions create opportunities for small and medium rural enterprises to
establish value-added services such as food processing, packaging, and
storage.

¢ Energy independence: In many rural areas with unreliable or no grid
connectivity, solar cold storage units ensure a continuous power supply
without the need for diesel generators, reducing operational costs and
environmental pollution.

Organizations and startups across India are actively working to
commercialize this technology, with successful pilot deployments in states such
as Punjab, Haryana, and Uttar Pradesh, showing positive socio-economic
impacts for smallholder farmers.

4. ENVIRONMENTAL AND SOCIO-ECONOMIC

IMPACTS

The large-scale adoption and promotion of solar energy in India have
brought about significant environmental and socio-economic transformations,
making solar power not only a key driver of sustainable energy production but
also an instrument for inclusive national development. The ripple effects of this
solar revolution are visible across various domains such as carbon emission
reduction, job creation, rural empowerment, and improvement in social
infrastructure.
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Figure 5. Environmental Benefits of Solar Energy Adoption in India

4.1 Reduction of Greenhouse Gas Emissions

One of the most critical environmental benefits of India’s rapid solar
energy expansion is the substantial reduction in greenhouse gas (GHG)
emissions, particularly carbon dioxide (CO2), which is the principal contributor
to global climate change. According to the Ministry of New and Renewable
Energy (MNRE) and various independent assessments, India’s solar sector has
enabled the avoidance of approximately 90 million tons of CO: emissions
annually as of 2024. This is equivalent to taking nearly 20 million fossil-fuel-
powered cars off the road every year. The reduction in GHG emissions plays a
vital role in helping India achieve its Nationally Determined Contributions
(NDCs) under the Paris Agreement, where the country has pledged to reduce
the emission intensity of its GDP by 33—35% by 2030 compared to 2005 levels.
Furthermore, the expansion of solar power has contributed to:

¢ Reduction in air pollution, particularly in urban centers like Delhi,
Mumbai, and Bengaluru, which suffer from hazardous air quality due to
coal-fired power plants.
¢ Lower dependency on fossil fuel imports, enhancing energy security

and reducing the associated environmental risks of mining and

transportation.

This environmental impact not only benefits India but also contributes to
the global fight against climate change.
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4.2 Employment Generation
The Indian solar sector has emerged as a major source of employment
generation, offering both direct and indirect job opportunities across the entire
value chain—from research and development to manufacturing, installation,
grid integration, operation, and maintenance of solar infrastructure. By 2024,
the solar industry in India has created approximately 450,000 jobs, a number
that is expected to grow further as the country advances toward its renewable
energy targets.
The nature of employment generated includes:
e Manufacturing roles in the production of solar PV cells, modules,
inverters, mounting structures, and batteries.
¢ Construction and installation jobs for engineers, technicians, and skilled
laborers during the setup of solar parks, rooftop systems, and off-grid
solutions.
e Maintenance and servicing roles, particularly for rural microgrids and
rooftop systems, which require ongoing technical support.
e Administrative, marketing, and sales positions within solar product
companies and service providers.
Additionally, government schemes like PM-KUSUM and Rooftop Solar
Programme Phase-II have spurred entrepreneurship among rural youth and
small businesses, enabling them to offer solar-based services in their

communities.

4.3 Rural Development

Solar energy has become a catalyst for transformational rural
development in India. The deployment of solar microgrids and off-grid
solutions in over 18,000 villages has provided a reliable and sustainable
electricity supply to regions that were previously underserved or completely off
the grid. These interventions have significantly improved the quality of life in
rural areas by:

¢ Enhancing educational outcomes: Electrified schools now offer
evening classes, digital learning tools, and better lighting, contributing to
improved literacy rates and educational achievements.
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e Boosting healthcare services: Rural health centers powered by solar
systems can now operate critical equipment, store vaccines in solar-
powered refrigerators, and offer emergency services during power
outages.

e Promoting local businesses: Small enterprises, including shops,
tailoring units, and food-processing businesses, benefit from extended
operational hours and lower energy costs, leading to increased incomes
and employment.

Moreover, solar-powered street lighting has improved safety and security
in rural communities, particularly for women and children, while solar water
pumps have reduced drudgery and increased agricultural productivity. In
regions like Ballia (Uttar Pradesh), Rajasthan, and parts of Jharkhand, such
interventions have demonstrated measurable socio-economic upliftment.

S. THE ROLE OF UTTAR PRADESH IN INDIA’S SOLAR

JOURNEY

Uttar Pradesh (UP), India's most populous state, has emerged as a
significant player in the country’s solar revolution, aligning itself with national
renewable energy targets while addressing its own growing energy demands.
Being one of the largest energy-consuming states in India due to its industrial,
agricultural, and residential needs, Uttar Pradesh recognizes the crucial
importance of transitioning towards sustainable energy sources like solar power
to ensure energy security, environmental sustainability, and socio-economic
development.

State Initiatives

In 2022, the Uttar Pradesh government announced a comprehensive
Solar Energy Policy, setting an ambitious target to achieve 10 GW of solar
energy capacity by 2030. This policy reflects the state's commitment to
supporting India’s national renewable energy goals while simultancously
addressing its local energy requirements.

The policy includes several strategic initiatives designed to attract private
investment and promote widespread adoption of solar technology:
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e Private Sector Participation: The policy offers incentives to private
players, including capital subsidies, land acquisition facilitation, and
single-window clearance systems to reduce bureaucratic hurdles in
project execution.

o Simplification of Land Allotment: Recognizing that land availability is
a major constraint for large-scale solar projects, the state government has
introduced measures to simplify land allotment processes, particularly
for the development of solar parks and clusters in regions like
Bundelkhand and Purvanchal.

¢ Financial Support and Subsidies: The policy provides capital subsidies
for rooftop solar installations, especially targeting residential buildings,
educational institutions, and government facilities. Furthermore,
incentives such as feed-in tariffs and viability gap funding (VGF) are
designed to make solar power projects financially viable for investors.

¢ Rural Electrification Focus: Special emphasis has been placed on
promoting off-grid solar applications, such as solar-powered irrigation
pumps and mini-grids in rural and semi-urban regions, to meet the power
needs of agriculture and small enterprises.

These proactive measures indicate the state's resolve to become a leading
solar energy hub in northern India.

Major Solar Parks in Uttar Pradesh

To achieve the outlined targets and facilitate large-scale solar
deployment, the government of Uttar Pradesh has initiated the development of
multiple solar parks and clusters, which provide integrated infrastructure for
solar power generation and grid connectivity. These parks are instrumental in
aggregating solar capacity and attracting private developers.

‘Solar Park HLocation HCapacity MW) HStatus ‘
‘Bundelkhand Solar Park HJhansi H600 HUnder Construction ‘
‘Ballia Solar Park Cluster HBallia st HOperational ‘
‘Varanasi Solar Facility HVaranasi HSO HPlanned ‘
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¢ Bundelkhand Solar Park (Jhansi): One of the largest solar initiatives
in the state, this park is designed to have an installed capacity of 600
MW. Located in the semi-arid Bundelkhand region, which has vast tracts
of barren land and high solar insolation, this park is currently under
construction. Once operational, it is expected to significantly boost the
renewable energy share in the state’s electricity mix while also driving
regional economic development.

e Ballia Solar Park Cluster (Ballia): Situated in the eastern district of
Ballia, this cluster has a modest but operational capacity of 25 MW. As
one of the first fully functional solar parks in the state, the Ballia cluster
has set a precedent for future solar developments. It not only contributes
clean electricity to the local grid but also supports rural electrification
and employment generation in the region.

e Varanasi Solar Facility (Varanasi): This planned facility aims to install
50 MW of solar power capacity to cater to the growing energy needs of
Varanasi, one of the state's major urban and cultural centers. The project
is currently in the planning stage, with potential to serve both municipal
power demands and nearby industrial clusters.

The development of these solar parks underscores Uttar Pradesh’s
strategic approach to renewable energy expansion by leveraging regional
advantages, fostering public-private partnerships, and aligning with national
clean energy objectives.

6. BALLIA DISTRICT: A MODEL FOR RURAL SOLAR

DEVELOPMENT

Ballia district, located in the eastern part of Uttar Pradesh, has gained
recognition as a pioneering region for rural solar development in India.
Historically known for its agricultural economy and socio-economic
challenges, Ballia has leveraged solar energy initiatives to transform its energy
landscape, improve rural livelihoods, and set an example for other districts
across the country. Strategic interventions by both government agencies and
private enterprises have made Ballia a practical model for solar-driven rural
development.
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Solar Clusters: The establishment of the Ballia Solar Cluster, with an
installed capacity of 25 MW, has been a landmark achievement in the
district’s renewable energy journey. This cluster supplies clean and
affordable electricity to thousands of rural households, significantly
reducing their reliance on erratic grid supply and polluting diesel
generators. The availability of uninterrupted power has improved
domestic comfort, supported small businesses, and created a foundation
for digital connectivity in remote villages.

PM-KUSUM Solar Pumps: Under the PM-KUSUM scheme, Ballia has
successfully deployed over 2,000 solar-powered irrigation pumps,
empowering local farmers to irrigate their fields without depending on
expensive diesel or unreliable electricity grids. This transition has
resulted in substantial cost savings on fuel, increased cropping intensity,
and the possibility of cultivating water-intensive or high-value crops like
vegetables and fruits. The consistent availability of water has enhanced
agricultural productivity and resilience against climate variability,
contributing directly to farmers’ economic security.

Microgrid Projects: Several stand-alone solar microgrids have been
installed in remote and off-grid villages of Ballia district, ensuring
reliable access to electricity for lighting, phone charging, and operation
of small appliances. These microgrids have transformed daily life by
enabling children to study in the evening, improving safety and security
through street lighting, and reducing indoor air pollution caused by
kerosene lamps or wood-burning stoves. The decentralization of power
supply through microgrids has been particularly beneficial in areas where
grid extension is technically or economically unviable.
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Figure 6. Promoting Solar Energy Solutions in Ballia, Uttar Pradesh

7. SOCIO-ECONOMIC BENEFITS IN BALLIA
The deployment of solar energy technologies in Ballia has led to multiple

socio-economic benefits that are reshaping the district's development

trajectory:

Increased Annual Income for Small Farmers: With the availability of
solar irrigation pumps, farmers no longer face recurring diesel costs,
which previously accounted for a significant share of operational
expenses. Moreover, the ability to irrigate fields timely and adequately
has led to higher crop yields and the possibility of multi-cropping,
boosting annual agricultural income. Some farmers have reported
income increases of 15-25%, enabling investments in better seeds,
fertilizers, and farm mechanization.

Empowerment of Women Through Solar-driven Cottage Industries:
Electrification has facilitated the rise of women-led cottage industries
such as handloom weaving, food processing, tailoring, and handicrafts.
Solar-powered sewing machines, grinders, and dryers have reduced
physical drudgery, expanded production capacity, and opened new
market opportunities for rural women.
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This economic empowerment has had positive social impacts, such as
increased decision-making power and greater participation of women in
local economic activities.

Reduction in Health Hazards Due to Lower Diesel Generator Use:
The substitution of diesel generators with solar microgrids and home-
based solar systems has led to a marked reduction in indoor air and noise
pollution. Previously, diesel exhausts contributed to respiratory ailments,
headaches, and other health risks, particularly among women and
children. The transition to solar energy has thus improved overall
community health and reduced healthcare expenses related to pollution-
induced diseases.

Overall, Ballia district exemplifies how targeted solar energy

interventions can drive holistic rural development by improving energy access,

boosting incomes, promoting gender equity, and safeguarding public health.
The success of Ballia has prompted policymakers and development agencies to

consider similar solar-driven models in other rural districts of India.

8. KEY CHALLENGES IN THE SOLAR SECTOR
While India’s solar energy sector has demonstrated remarkable growth

and promise, it continues to grapple with several persistent challenges that

hinder the pace and efficiency of solar deployment. These challenges are

multifaceted—spanning from land acquisition difficulties to financial and

technical constraints—which need to be strategically addressed to sustain and

scale up the solar revolution.

’Issue

HDescription ‘

‘Land Scarcity HDifﬁculty in securing large contiguous land parcels. ‘

Grid Integration

Need for grid modernization to absorb intermittent solar

power.
‘Capital Cost HHI gh initial costs despite declining solar module prices. ‘
‘Skill Gaps HRequirement for a skilled workforce for O&M of solar assets. ‘
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Land Scarcity

One of the most pressing challenges in scaling large-scale solar power
plants is the unavailability of contiguous and suitable land parcels. Solar
installations, particularly solar parks, require vast tracts of flat, shadow-free
land, preferably close to grid infrastructure. However, in densely populated
regions like India, competition for land between agriculture, industry, and
infrastructure development makes allocation for solar energy projects difficult
and often contentious.

Moreover, issues such as land acquisition delays, disputes over land
titles, and high land costs in certain regions further complicate the process. In
some states, even government land earmarked for solar projects faces
encroachments or opposition from local communities, affecting project
timelines and costs.

Grid Integration

The integration of intermittent solar power into India’s existing electrical
grid poses a significant technical and infrastructural challenge.

Solar power generation is inherently variable—dependent on sunlight
availability, weather patterns, and seasonal changes—which leads to
fluctuations in power supply.

India’s aged and often underdeveloped grid infrastructure is not fully
equipped to manage these fluctuations, risking grid instability and inefficiency.
There is an urgent need for investment in modernization of transmission lines,
installation of smart grid technologies, and development of energy storage
systems like batteries or pumped hydro to balance power supply and demand
effectively. Without such upgrades, high solar penetration could lead to
congestion and curtailment of generated solar power.

Capital Cost

Despite a consistent decline in the price of solar modules and
components due to technological advancements and economies of scale, the
upfront capital cost of solar energy projects remains high, especially for small
and medium-scale developers.
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The cost of land acquisition, grid connection infrastructure, project
development, and financing adds to the total investment required. For rooftop
solar systems in residential and small commercial sectors, high initial costs
deter adoption, as many potential users lack access to affordable financing
options. Moreover, interest rates on loans for renewable energy projects in India
remain relatively high, increasing the cost burden for developers and end-users.
Bridging this financial gap through effective subsidy programs, concessional
financing, and risk mitigation measures is essential for broader solar adoption.

Skill Gaps

As the solar sector rapidly expands, there is a growing demand for a
skilled workforce proficient in design, installation, operation, and maintenance
(O&M) of solar power systems. However, India faces a notable shortage of
adequately trained technicians, engineers, and project managers in the
renewable energy sector. Many rural and semi-urban regions, where solar
energy projects are being actively promoted, lack access to training facilities
and vocational programs that can produce a competent workforce.

This skill gap can lead to poor system performance, safety risks, and
reduced efficiency of installed systems, undermining the long-term viability of
solar investments. Capacity-building initiatives, vocational training programs,
and certification schemes are urgently required to meet this growing need.

In summary, addressing these key challenges is critical to ensuring the
sustainable growth and reliability of India’s solar energy sector. Overcoming
these obstacles will require a coordinated effort by government bodies, private
investors, technology providers, and training institutions to create an enabling
environment for the solar revolution to thrive.

9. FUTURE PROSPECTS AND STRATEGIES

India’s vision for a sustainable energy future is firmly rooted in its
ambitious target of achieving 450-500 GW of total renewable energy capacity
by 2030, with solar energy expected to contribute at least 50% of this capacity.
This ambitious goal is aligned with India’s climate commitments under the
Paris Agreement and its aspiration to become a global leader in clean energy
technologies.
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To meet this target, a multipronged strategy encompassing domestic
manufacturing, energy storage solutions, export potential, and advanced
technologies like solar hydrogen is being aggressively pursued.

the Future of Solar

83% of
electricity
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we have access to on Kiwh
d in 200

1,262,560 kwh

produced in 2017

Boosting Domestic Manufacturing: The Production Linked

Incentive (PLI) Scheme

One of the critical strategies for realizing India's solar potential is to
strengthen its domestic solar manufacturing ecosystem. Currently, a large
portion of solar modules and cells used in India is imported, primarily from
China, creating a vulnerability in supply chains and foreign exchange outflow.

The Production Linked Incentive (PLI) Scheme introduced by the
Government of India is designed to incentivize domestic manufacturers by
providing financial rewards based on the incremental production and sale of
high-efficiency solar photovoltaic (PV) modules. This scheme encourages
vertical integration of manufacturing processes—from polysilicon to wafers,
cells, and modules—within India. The successful implementation of the PLI
scheme is expected to reduce import dependency, create jobs, and make Indian
solar products competitive in the global market.
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Energy Storage Deployment: Large-scale Battery Projects

A significant challenge of solar power is its intermittency, as generation
depends on sunlight availability. To address this, India is focusing on the
development and deployment of large-scale energy storage systems,
particularly advanced battery projects such as lithium-ion and flow batteries.

Energy storage systems will play a vital role in balancing demand and
supply, enabling the grid to absorb surplus solar power during peak generation
periods and release it when solar output is low (such as at night or during cloudy
weather). Pilot projects on battery energy storage systems (BESS) are underway
in states like Gujarat and Karnataka, and the government has introduced
policies to encourage storage capacity addition along with solar installations.

Moreover, investments in pumped hydro storage, compressed air energy
storage (CAES), and other innovative solutions are being explored to diversify
the storage portfolio and ensure the reliability of India’s future solar-dominated

grid.

Export Opportunities: Positioning India as a Solar Equipment

Supplier

India’s emerging solar manufacturing sector offers an opportunity to
become a global supplier of solar equipment, especially to developing countries
in Africa, South Asia, and Southeast Asia that are striving to expand their
renewable energy infrastructure.

By leveraging the economies of scale created through the PLI scheme
and other incentives, Indian manufacturers could export solar modules,
inverters, batteries, and even complete solar solutions, helping these nations
meet their energy needs affordably. This export potential could position India
as a hub for clean energy technologies, contribute positively to the trade
balance, and enhance its geopolitical influence in the renewable energy domain.

Solar Hydrogen Development: Fueling the Green Hydrogen
Economy
A major future frontier in India's renewable energy strategy is the
development of solar-powered hydrogen production, also known as green
hydrogen.
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Green hydrogen, produced via electrolysis of water using renewable
electricity, is considered the fuel of the future for industries like steel, fertilizer,
and transportation.

India’s National Green Hydrogen Mission envisions producing 5 million
tons of green hydrogen annually by 2030, with solar energy playing a crucial
role in powering electrolyzers. By integrating large-scale solar farms with
hydrogen production facilities, India aims to create a domestic green hydrogen
market and emerge as an exporter of hydrogen and its derivatives (like
ammonia) to energy-importing nations.

This transition to a solar-hydrogen economy could drastically reduce
India’s carbon emissions in hard-to-abate sectors, create new industrial
opportunities, and ensure long-term energy self-sufficiency.

In conclusion, with a well-defined policy roadmap, technological
innovations, and global collaborations, India is poised to shape a sustainable
and economically vibrant solar future. These forward-looking strategies not
only strengthen India’s energy security but also contribute to global efforts
against climate change.

CONCLUSION

India's ongoing solar revolution represents more than just a shift in
energy sources—it epitomizes the nation's broader commitment to achieving
energy self-sufficiency, fostering sustainable economic growth, and mitigating
environmental degradation. The country’s strategic emphasis on renewable
energy, particularly solar power, reflects a conscious departure from
conventional fossil fuel dependence towards a cleaner, greener, and more
resilient energy future.

Over the past decade, India has made remarkable strides in solar capacity
addition, technological innovation, and policy formulation. Groundbreaking
initiatives such as the Jawaharlal Nehru National Solar Mission (JNNSM), the
PM-KUSUM scheme, and state-level solar policies have collectively fostered
a robust ecosystem for solar energy expansion. Furthermore, the integration of
agrivoltaics, floating solar systems, and solar-powered cold storage solutions
highlights India's ability to tailor solar applications to meet the unique needs of
its diverse socio-economic landscape.
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However, the journey is far from complete. The nation still faces
considerable challenges in financing, technology adoption, skill development,
and grid modernization. The high upfront capital cost, the intermittency of solar
power, land acquisition issues, and a shortage of technically skilled manpower
continue to pose hurdles that demand coordinated and sustained efforts from
policymakers, industry stakeholders, and local communities alike.

Amidst these national efforts, Uttar Pradesh has emerged as a crucial
player in India’s solar transformation, with ambitious state-level targets and
progressive policies designed to attract investment and stimulate local
manufacturing and deployment. Notably, Ballia district serves as an inspiring
microcosm of rural solar success, where targeted interventions like solar
microgrids and solar irrigation pumps have delivered measurable socio-
economic benefits, including higher farmer incomes, women’s empowerment
through cottage industries, and improved rural electrification.

India’s solar roadmap also extends into the future with its focus on
domestic solar manufacturing under the PLI scheme, energy storage solutions,
export potential, and the promising realm of green hydrogen development.

These forward-looking strategies are critical not only for meeting India's
domestic energy demands but also for positioning the nation as a global leader
in the renewable energy market.

In essence, India’s solar revolution embodies a transformative journey—
one that aligns environmental responsibility with economic opportunity. It
showcases how a developing nation can leverage technology, policy, and
community participation to redefine its energy landscape. As India continues to
scale new heights in solar energy adoption, its evolving model offers valuable
lessons and best practices for other countries, particularly in the Global South,
that aspire to transition towards clean and sustainable energy systems.

Thus, the Indian experience, driven by both national vision and
grassroots innovation—as seen in regions like Ballia—stands as a testament to
the possibility of harmonizing development with environmental stewardship,
setting the stage for a truly sustainable future.
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INTRODUCTION

Energy is truly the lifeblood of today’s economies, influencing
everything from geopolitical alliances to trade routes and the paths of global
development. As both a vital resource and a key player in economic activity,
the way we access and govern energy has become a critical area of focus in
International Political Economy (IPE). This chapter dives into the theoretical
foundations and regional expressions of energy policy, taking a closer look at
Africa, the Americas, and the Asia-Pacific through a comparative lens. By
examining four major IPE theories—realism, liberal institutionalism, Marxism,
and ecological economics—we’ll see how political frameworks, institutional
setups, and resource management strategies shape energy approaches in
different regions. The goal here is to underscore the interconnectedness of
energy systems and political economies while assessing the potential for
sustainable energy futures across these varied landscapes. The importance of
energy in IPE is immense. Realist theory, which highlights state power and
national interests, treats energy as a zero-sum game where countries vie for
limited resources to bolster their security and influence.

This competitive spirit is clear in the race for oil and gas reserves, control
over strategic chokepoints like the Strait of Hormuz and the South China Sea,
and the geopolitical strategies of major players like the United States, China,
and Russia. On the flip side, liberal institutionalism emphasizes the power of
cooperation through institutions, markets, and trade. It sees energy as a field
where international organizations and multilateral agreements can help reduce
uncertainty, cut transaction costs, and create win-win situations. Institutions
like the International Energy Agency (IEA) and agreements such as the Paris
Agreement showcase how collaboration can shape energy governance. From a
Marxist viewpoint, the focus shifts to the influence of capital and class within
the global energy landscape. Here, energy systems are seen as products of
global capitalism, where multinational corporations extract value from
resources, often at the expense of local communities and environmentAfrica
presents a paradox in the global energy landscape.

Despite being rich in natural resources—including oil, gas, solar, and
hydroelectric potential—many African countries suffer from chronic energy
poverty.
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Realist dynamics are seen in the reliance on foreign military support and
private security to protect pipelines and facilities in conflict-prone regions such
as the Niger Delta. Meanwhile, liberal institutional efforts, including those led
by the African Union and initiatives such as the Africa Renewable Energy
Initiative (AREI), aim to foster cooperation and infrastructure development.
However, the success of these efforts is often undermined by weak governance,
corruption, and political instability. Marxist critiques point to the legacy of
colonialism and neocolonial extraction that has left many African countries
dependent on energy exports while importing refined products. Ecological
economists argue for a shift toward decentralized renewable energy systems
that are more equitable and resilient to climate change.

In the Americas, energy policy varies widely across the continent,
reflecting differing levels of development, political ideologies, and resource
endowments. In North America, the United States and Canada remain heavily
reliant on fossil fuels, although there is a growing shift toward renewables
driven by market forces and climate policy. Realist strategies underpin U.S.
energy independence goals and strategic reserves, while liberal institutional
mechanisms like NAFTA (and later USMCA) support cross-border energy
trade. In contrast, Latin American countries such as Brazil, Chile, and Uruguay
have made significant progress in renewable energy adoption. Yet, political
instability, economic inequality, and infrastructure deficits remain barriers.
Venezuela provides a stark example of Marxist analysis, where oil wealth has
been used to support populist policies but has also resulted in economic collapse
due to mismanagement and overdependence.

Ecological economics plays a growing role in shaping the energy
discourse in Latin America, particularly through indigenous movements and
environmental justice campaigns. These movements challenge extractivist
models and promote alternative visions of development rooted in Buen Vivir—
a concept emphasizing harmony with nature and collective well-being.
Regional cooperation mechanisms such as CELAC and UNASUR have also
attempted to harmonize energy policy, though with limited success due to
divergent national interests and external pressures. The Asia-Pacific region is a
vital hub for global energy consumption and trade.
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With rapidly growing economies such as China and India, energy
demand in the region continues to surge. Realist competition is evident in the
maritime disputes over the South China Sea, where significant oil and gas
reserves lie beneath contested waters. China's Belt and Road Initiative (BRI)
also exemplify strategic energy infrastructure development, securing supply
routes and building pipelines and ports across Asia. Liberal institutionalism is
visible in efforts like the ASEAN Plan of Action for Energy Cooperation, which
promotes regional energy integration and grid interconnectivity.

From a Marxist perspective, the region reflects a complex hierarchy of
production and consumption. Countries like Indonesia and Australia export raw
energy materials, while high-tech economies like Japan and South Korea
dominate energy innovation and efficiency. The labor conditions,
environmental degradation, and community displacements associated with
large-scale energy projects are also central concerns in the Marxist critique.
Ecological economics finds expression in Japan’s transition to clean energy
post-Fukushima, India’s National Solar Mission, and the growing civil society
engagement around environmental sustainability across the region.

A comparative analysis of these three regions reveals shared challenges
and divergent strategies in managing energy within the global political
economy. Africa’s structural vulnerabilities, the Americas’ ideological
fragmentation, and the Asia-Pacific’s strategic competition underscore the need
for holistic, multilevel governance approaches. While realism highlights power
asymmetries and strategic interests, liberal institutionalism offers pathways for
collaboration and policy alignment. Marxism exposes systemic inequities and
dependency patterns, while ecological economics provides a normative
framework for sustainable transition.

Policy recommendations must account for regional specificities while
fostering global cooperation. These include strengthening regulatory
institutions, promoting transparent governance, investing in renewable
infrastructure, and supporting local communities. The transition to a sustainable
energy future requires addressing both supply-side and demand-side issues,
managing geopolitical risks, and ensuring equitable access. Ultimately, energy
must be seen not only as a commaodity but as a public good—essential to human
development, environmental stewardship, and global stability.

84



THE SOLAR AND BEYOND: NEW DIRECTIONS IN THE POLITICAL
ECONOMY OF ENERGY

As the world grapples with climate change, energy insecurity, and
shifting geopolitical alliances, the insights of International Political Economy
offer valuable tools for understanding and shaping future energy pathways.
Whether through strategic competition or institutional cooperation, capital
accumulation or ecological resilience, energy will remain central to the
evolving global order. Future research should continue to refine theoretical
frameworks, explore emerging technologies, and evaluate policy innovations
across diverse contexts. Only by integrating multiple perspectives can we move
toward a more just, sustainable, and inclusive energy future.

1. THEORETICAL FRAMEWORKS

1.1 Realism

Realism emphasizes the role of state power, national interest, and
security in international affairs. In energy policy, realism views states as
rational actors seeking to secure energy resources to enhance national power
and ensure economic stability.

Energy security becomes paramount, often driving resource nationalism
and competitive behavior in the global energy arena. For example, countries
might engage in strategic alliances, territorial claims, or military posturing to
protect access to critical energy sources.

1.2 Liberal Institutionalism

Liberal institutionalism focuses on the role of international institutions,
cooperation, and rules-based governance. From this perspective, energy
challenges such as climate change and transboundary resource management can
be mitigated through multilateral agreements, regional organizations, and trade
liberalization.

Institutions like the International Energy Agency (IEA), the United
Nations Framework Convention on Climate Change (UNFCCC), and regional
energy forums are instrumental in facilitating dialogue and reducing conflict.

1.3 Marxism
Marxist analysis critiques the capitalist structure of global energy
markets, focusing on issues of exploitation, class struggle, and inequality.
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In this framework, energy resources are often extracted from the Global
South by multinational corporations based in the Global North, perpetuating a
neo-colonial dynamic. The commodification of energy and its integration into
global capitalist systems are viewed as central to understanding
underdevelopment and environmental degradation in resource-rich but

economically marginalized regions.

1.4 Ecological Economics

Ecological economics introduces the concept of planetary boundaries
and prioritizes sustainability over growth. It emphasizes the need for energy
transitions that account for ecological limits, intergenerational justice, and
environmental externalities.

This theory advocates for decentralized renewable energy systems,
circular economies, and degrowth strategies that prioritize human well-being
and ecological balance over profit maximization.

1.5 Comparative Regional Analysis

Africa

Africa presents a paradox of energy abundance and energy poverty.
Despite its vast reserves of oil, gas, and renewable resources, the continent
suffers from low electrification rates, unreliable infrastructure, and limited
access to modern energy services. Realism explains how external powers,
including China and Western countries, compete for access to African resources
through strategic investments and bilateral agreements. From a Marxist
viewpoint, the legacy of colonial exploitation and ongoing corporate extraction
undermines local development. Liberal institutionalism offers insights into the
role of regional bodies like the African Union in promoting energy cooperation,
while ecological economics highlights community-based solar and wind
projects that align with sustainable development goals.

The Americas

The Americas exhibit contrasting energy paradigms. North America,
particularly the United States and Canada, remains heavily reliant on fossil
fuels, with significant investments in shale gas and oil sands.
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Realist concerns dominate U.S. energy policy, focusing on energy
independence and strategic reserves. In contrast, many South American
countries have embraced renewable energy, driven by ecological imperatives
and liberal institutionalism. Brazil, for instance, has pioneered biofuels and
hydropower. However, political instability and economic crises often disrupt
energy planning, as seen in Venezuela. Marxist analysis reveals how resource
extraction in Latin America often benefits elites and foreign investors,

reinforcing social and environmental injustices.

Asia-Pacific

The Asia-Pacific is a key hub for global energy demand, maritime trade,
and regional geopolitics. Countries like China, Japan, and South Korea are
major energy importers, while Australia is a leading exporter of coal and LNG.
Realism manifests in territorial disputes over energy-rich regions in the South
China Sea. At the same time, liberal institutionalism is reflected in the region’s
participation in multilateral energy dialogues, such as the Asia-Pacific
Economic Cooperation (APEC). Ecological economics is gaining ground in
countries like Japan and South Korea, which have invested in green
technologies and carbon neutrality. Yet, the rapid industrialization of
developing nations poses challenges to sustainable energy transitions.

2. SYNTHESIS AND DISCUSSION

This comparative analysis reveals that energy policy is not merely a
matter of technological innovation or resource allocation—it is deeply
embedded within complex and dynamic political, economic, social, and
environmental frameworks. Theoretical lenses such as realism, liberal
institutionalism, Marxism, and ecological economics provide distinct yet
complementary perspectives that illuminate the multifaceted nature of energy
governance. These paradigms explain how energy policy is shaped by state
interests, institutional cooperation, socio-economic structures, and
environmental sustainability concerns. When applied to the diverse regions of
Africa, the Americas, and the Asia-Pacific, these theories expose both the
potential and limitations of prevailing energy policies in fostering equitable and
sustainable outcomes.
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Realism, grounded in the pursuit of power and national interest, remains
a dominant paradigm in strategic dimensions of energy policy. It emphasizes
the central role of the state, competition for scarce resources, and the
importance of energy security for national survival (Waltz, 1979). This realist
lens is most evident in the Asia-Pacific, where geopolitical tensions—
particularly between China and its neighbors in the South China Sea—are
underpinned by the pursuit of control over vital energy corridors and maritime
trade routes. China's Belt and Road Initiative (BRI), a global infrastructure
strategy, further underscores a realist strategy of securing access to oil and gas
resources while expanding geopolitical influence (Rolland, 2017).

In the Americas, realism manifests in the United States’ strategic drive
for energy independence, especially through its investments in shale oil and gas
production. The U.S. Energy Policy Act and successive administrations have
emphasized reducing reliance on foreign energy sources to enhance national
security (Yergin, 2011). Similarly, Venezuela’s efforts to assert sovereignty
over its oil resources—particularly under Hugo Chavez’s administration—
reflect a realist stance aimed at using energy as a tool for political leverage both
domestically and internationally (Monaldi, 2016).

While realism provides insight into state-centric competition and
strategic maneuvering, it does not fully account for collaborative mechanisms
and rule-based governance that exist alongside competition. This is where
liberal institutionalism becomes particularly relevant. This theory posits that
international institutions, norms, and cooperation can mitigate anarchy and
facilitate mutually beneficial outcomes (Keohane & Nye, 1977). In energy
governance, this is exemplified by multilateral institutions such as the
International Energy Agency (IEA) and regional mechanisms like the African
Union's Agenda 2063, which promotes integrated and sustainable energy
development across the continent.

In Africa, the development of regional power pools, such as the Southern
African Power Pool (SAPP) and the West African Power Pool (WAPP), reflects
efforts to create interconnected energy markets and share resources for mutual
benefit. These initiatives align with liberal institutionalist principles, showing
that interdependence and institutional frameworks can reduce the risks of
energy insecurity (Soderbaum, 2004).
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In the Americas, the Central American Electrical Interconnection System
(SIEPAC) and the North American energy market integration through
NAFTA/USMCA demonstrate institutionalized cooperation in energy trade and
infrastructure (Vargas & Luque, 2014). In the Asia-Pacific, although
cooperation is less structured, institutions like the Asia-Pacific Economic
Cooperation (APEC) and ASEAN have taken steps toward regional energy
security and climate action. The ASEAN Plan of Action for Energy Cooperation
2016-2025 seeks to harmonize policies and promote renewable energy within
the region (ASEAN, 2016). Such cooperative mechanisms challenge the realist
assumption of zero-sum competition and suggest that mutual interests in
stability and sustainability can drive integration.

Despite these collaborative efforts, both realism and liberal
institutionalism are often critiqued for neglecting the structural inequalities
embedded in global energy governance. Here, Marxist theory provides a critical
lens by exposing how capitalist accumulation, imperialism, and class struggles
shape energy systems. Marxist critiques underscore how energy resources are
concentrated in the hands of powerful corporations and nations, while
marginalized communities often bear the costs of extraction and environmental
degradation (Harvey, 2005).

In Africa, this is evident in the phenomenon often referred to as the
“resource curse,” where countries rich in oil, gas, or minerals experience
paradoxical underdevelopment, corruption, and conflict due to the exploitative
dynamics of global capitalism (Watts, 2004). Foreign direct investment in
African energy infrastructure, particularly by Chinese and Western firms, often
prioritizes export-oriented projects rather than addressing domestic energy
poverty. The result is a stark contrast between energy abundance and local
deprivation, perpetuating economic dependency and inequality (Obeng-
Odoom, 2014). In Latin America, similar dynamics are visible. Countries like
Ecuador and Bolivia have historically experienced tensions between indigenous
land rights and state-led or corporate energy extraction. The Marxist framework
helps explain these tensions by highlighting how energy governance is
embedded within a broader context of neoliberal reforms, structural adjustment
policies, and debt dependencies that favor elite interests over marginalized
populations (Gudynas, 2011).
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In the Asia-Pacific, resource nationalism in Indonesia and the Philippines
has often clashed with foreign corporate interests, demonstrating how local
resistance movements challenge capitalist exploitation and demand more
equitable energy systems.

Ecological economics complements this critique by shifting the focus
from market efficiency to environmental limits, sustainability, and well-being.
It challenges the dominant growth-oriented models of development and
advocates for an energy transition grounded in social and ecological justice
(Daly & Farley, 2011). Unlike neoclassical economics, ecological economics
recognizes that economic activity is nested within finite ecological systems and
that long-term sustainability requires a radical rethinking of how energy is
produced, consumed, and distributed.

Across all three regions, the tension between development imperatives
and ecological constraints is palpable. Africa’s vast renewable energy potential
remains largely untapped, even as millions lack access to modern energy
services. While solar, wind, and hydro resources abound, financial, technical,
and institutional barriers limit their deployment. A just energy transition for
Africa would require not only technological investments but also reforms in
governance and financing that prioritize human development and
environmental resilience (Newell et al., 2021).

In the Americas, the coexistence of fossil fuel dependency and renewable
energy innovation represents a dual energy path. The United States and Canada
have made strides in clean energy, yet continue to subsidize oil and gas
industries. Countries like Brazil lead in biofuels and hydroelectric power but
face environmental controversies such as deforestation and indigenous
displacement. These contradictions reflect the political economy of energy,
where vested interests and institutional inertia hinder transformative change
(Baker et al., 2014).

In the Asia-Pacific, rapid industrialization and urbanization have
intensified energy demand, leading to increased greenhouse gas emissions and
environmental degradation. While countries like Japan and South Korea invest
heavily in clean technologies, others like India and Indonesia rely on coal and
struggle with energy access.
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The region’s geopolitical rivalries—particularly between China, India,
and Japan—further complicate efforts toward coordinated decarbonization
(Yeo, 2019). In this context, international cooperation, regional integration, and
inclusive governance become essential strategies for navigating the complex
trade-offs between energy security, equity, and sustainability. The Sustainable
Development Goals (SDGs), particularly SDG 7 (Affordable and Clean
Energy), SDG 13 (Climate Action), and SDG 10 (Reduced Inequalities), offer
a holistic framework for aligning energy policies with broader human and
ecological well-being. However, achieving these goals requires more than
technological solutions; it demands political will, social mobilization, and
transformative leadership.

An inclusive approach to energy governance must center marginalized
voices, such as women, indigenous peoples, and low-income communities, who
are often excluded from decision-making processes. Participatory planning,
decentralized energy systems, and community-owned renewable projects have
shown promise in enhancing energy access and empowering local stakeholders
(Sovacool etal., 2020). Such models reflect the principles of energy democracy,
which align with both Marxist and ecological economic ideals.

Finally, the role of emerging technologies, such as smart grids, energy
storage, and blockchain-based energy trading, should be leveraged responsibly.
While innovation can enhance efficiency and resilience, it must be guided by
ethical frameworks that prioritize social equity and ecological integrity over
profit maximization. Integrating these technologies into broader sustainability
strategies will be crucial for building adaptive and just energy systems in the
face of climate change and global uncertainty.

In conclusion, the comparative analysis of energy policy across Africa,
the Americas, and the Asia-Pacific reveals a deeply interconnected and
contested domain. Realism highlights the enduring role of power and security;
liberal institutionalism demonstrates the possibilities of cooperation; Marxist
theory exposes systemic inequalities; and ecological economics redefines the
boundaries of sustainability. Together, these perspectives enrich our
understanding of the global energy landscape and offer pathways toward a more
just, inclusive, and ecologically viable future.
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CONCLUSION

Energy is not merely a technical or economic issue—it is fundamentally
a political one. The governance of energy systems is embedded in complex
historical, institutional, and ideological frameworks that reflect underlying
power relations. This chapter has employed the lens of International Political
Economy (IPE) to critically analyze the dynamics shaping energy policy across
three diverse regions: Africa, the Americas, and the Asia-Pacific. By examining
theoretical perspectives—realism, liberalism, Marxism, and ecological
economics—we have illuminated the multifaceted tensions and opportunities
inherent in the global energy landscape.

At the heart of energy policy lies the realist imperative: states seek energy
security to maintain sovereignty and ensure national survival. This is most
visible in regions marked by geopolitical competition, such as the Asia-Pacific.
China's aggressive foreign investments in energy infrastructure—such as
pipelines, ports, and power grids under the Belt and Road Initiative—reflect a
broader geopolitical strategy to secure long-term energy supply chains and
assert regional dominance (Rolland, 2017). Similarly, the United States’
promotion of energy independence through domestic oil and gas production
exemplifies a nationalistic response to global energy volatility (Yergin, 2011).
In Africa, the realist lens is apparent in national governments’ tendencies to
centralize control over energy resources, often aligning policy with state
security rather than equitable access (Obeng-Odoom, 2014).

Yet realism is insufficient for understanding the cooperative dimensions
of energy governance. Liberal institutionalism broadens the analytical frame by
emphasizing the role of rules, norms, and multilateral institutions. As energy
systems become more interconnected, particularly through transboundary
electricity grids, oil pipelines, and climate commitments, cooperation becomes
essential. For example, in Latin America, institutions such as the Latin
American Energy Organization (OLADE) and regional energy integration
efforts like SIEPAC (Sistema de Interconexion Eléctrica de los Paises de
América Central) seek to harmonize energy planning, regulation, and
investment (Vargas & Luque, 2014).
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In Africa, initiatives such as the Programme for Infrastructure
Development in Africa (PIDA) and various power pools are laying the
groundwork for regional energy cooperation, despite infrastructural and
political challenges (African Union, 2012).

However, both realism and liberalism tend to obscure deeper structural
inequalities. The Marxist critique brings to the forefront the ways in which
global energy systems are embedded in capitalist modes of production that
exploit labor, commodify natural resources, and marginalize the Global South.
In regions like Africa and Latin America, energy extraction is frequently geared
toward export-oriented growth rather than domestic development. The case of
Nigeria’s oil-rich Niger Delta, plagued by environmental degradation and
socio-economic inequality despite vast petroleum wealth, exemplifies the
contradictions of resource capitalism (Watts, 2004). In Latin America,
neoliberal energy reforms of the 1990s enabled multinational corporations to
dominate energy markets, undermining public control and accountability
(Baker, 2012). Thus, energy policy cannot be understood without examining
who benefits and who bears the cost of energy production and consumption.

In response to these critiques, ecological economics offers a
transformative vision. Rather than viewing energy as a commodity to be
optimized for economic growth, it emphasizes sustainability, equity, and
ecological limits. This approach advocates for energy transitions rooted in
justice and inclusivity—so-called "just transitions" that prioritize both
environmental sustainability and social equity (Sovacool et al., 2021). Across
all three regions, there is growing momentum toward renewable energy
adoption. Africa’s solar and wind potential, if harnessed equitably, could
address energy poverty and promote decentralized development (IRENA,
2015). In Latin America, countries like Uruguay and Costa Rica demonstrate
that renewables can achieve near-total energy coverage while aligning with
environmental goals (REN21, 2020). The Asia-Pacific, particularly India and
Southeast Asia, presents a paradox: while coal remains dominant, investments
in solar and hydropower are rapidly increasing, driven by both climate
commitments and energy security concerns (IEA, 2020). The path forward must
reconcile these competing logics. Achieving equitable and sustainable energy
futures requires a multi-pronged approach.
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First, stakeholders must recognize that energy access and governance are
shaped by political economies that differ across—and within—regions. There
is no one-size-fits-all model; solutions must be context-sensitive and
historically informed. Second, multilateral cooperation must be strengthened—
not only among states but also with civil society, indigenous communities, and
private actors—to build resilient and inclusive energy systems. Regional
organizations can facilitate knowledge-sharing, resource pooling, and climate
adaptation strategies that transcend national borders (Newell & Bulkeley,
2017).

Third, there is an urgent need to promote just transitions that do not
replicate the injustices of past energy regimes. As fossil fuels are phased out,
support must be provided for workers, communities, and countries dependent
on extractive industries. This includes investment in green jobs, education, and
local capacity building. Fourth, the promotion of localized renewable energy
solutions—such as off-grid solar, micro-hydro, and community wind projects—
can empower marginalized populations while reducing emissions. These
models shift the locus of control from central governments and multinational
corporations to local actors, promoting both energy democracy and
environmental stewardship (Szulecki, 2018).

Finally, international frameworks such as the Paris Agreement and the
Sustainable Development Goals (SDGs) must be operationalized with stronger
accountability mechanisms. Financing mechanisms—such as the Green
Climate Fund and development bank lending—should prioritize inclusive, low-
carbon energy projects that support both mitigation and adaptation in the Global
South (UNDP, 2016).

In conclusion, energy systems are at the heart of the global political
economy. They reflect and reproduce existing power structures, yet they also
offer opportunities for transformation. As this chapter has shown, energy policy
is a contested domain where national interests, institutional cooperation,
capitalist imperatives, and ecological ethics converge. To chart a sustainable
future, stakeholders must move beyond narrow techno-economic solutions and
embrace holistic, inclusive, and justice-oriented approaches. The future of
energy lies not only in innovation and efficiency but in political will,

institutional reform, and social transformation.
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