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Abstract

Renewable energy subsidies have emerged as a central component of environmental and
energy policy frameworks worldwide. This paper explores the political economy behind these
subsidies by analyzing the distributional effects, stakeholder dynamics, and policy
mechanisms that determine their allocation and sustainability. The study draws on empirical
data, econometric models, and case studies to identify the economic winners and losers of
subsidy schemes while examining how public choice theory explains the underlying decision-
making processes. It also evaluates how interest groups, institutional settings, and political
incentives shape outcomes in subsidy deployment. The research demonstrates that while
renewable energy subsidies can significantly accelerate clean energy transitions, they often
result in complex redistributive effects and political contestation. The paper concludes with
recommendations for designing more efficient and equitable subsidy policies.
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I. Introduction

The integration of renewable energy sources into national grids has become a focal point of
energy policy across the globe. As climate change accelerates and energy security becomes
increasingly important, governments are adopting various fiscal instruments to support the
growth of clean energy [1]. Among these, subsidies for renewable energy play a vital role in
making solar, wind, and other sustainable technologies economically viable [2]. However,
these subsidies are not distributed in a vacuum; they are products of political negotiations,
lobbying efforts, and strategic public finance decisions that often reflect the interests of
dominant stakeholders [3]. The question of who benefits and who bears the cost of renewable

subsidies reveals much about the underlying political economy driving these decisions [4].
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The distributional effects of subsidies often lead to asymmetric outcomes for different
groups. While renewable energy producers and consumers may gain, traditional fossil fuel
industries and taxpayers may lose. These outcomes raise concerns about equity, fairness, and
efficiency. Moreover, the long-term sustainability of subsidy programs depends not just on
economic rationale but also on political will, institutional design, and public support.
Understanding how these elements interact requires a comprehensive examination of both the

theoretical and empirical dimensions of public choice and political economy [5].

Public choice theory provides a critical framework to understand how policies emerge from
the interaction of self-interested actors within political and institutional contexts. Politicians,
bureaucrats, and interest groups often prioritize short-term electoral or financial gains over
long-term environmental sustainability. This leads to subsidies being structured in ways that
reflect political expediency rather than optimal economic design [6]. This research seeks to
unravel these political dynamics by applying models of public choice to real-world subsidy
programs, thereby offering insight into how policy outcomes can be improved. The
importance of this study lies in its multi-dimensional analysis. It examines not only who
receives subsidies and who pays for them, but also how these patterns change over time and
under varying political regimes [7]. By studying case examples from both developed and
developing countries, the paper identifies recurring patterns and anomalies in subsidy
distribution. It also considers how different governance models and institutional capacities
affect subsidy effectiveness. This comparative perspective helps build a robust theoretical and

empirical base for policy recommendations [8].

The central objective of this paper is to identify how renewable energy subsidies can be better
aligned with both environmental goals and social equity. To this end, it investigates the
interaction between political behavior, economic interests, and institutional constraints. The
research is grounded in a mix of qualitative and quantitative methodologies, including
regression analysis, stakeholder mapping, and policy tracing [9]. In doing so, it provides a
nuanced understanding of the forces shaping renewable energy policy and offers concrete

pathways for reform [10].

I1. Theoretical Framework and Literature Review
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The foundation of this study rests upon the theoretical intersection between public choice
theory and the economics of regulation. Public choice theory, pioneered by James Buchanan
and Gordon Tullock, argues that political actors behave in ways that maximize personal
utility rather than public welfare [11]. Applied to renewable energy subsidies, this suggests
that subsidy design is less about environmental necessity and more about political feasibility.
Regulatory economics further supplements this view by highlighting how governments use
subsidies to correct market failures, such as the underpricing of environmental externalities.
However, the real-world implementation of these corrective tools is often fraught with
political manipulation. Several strands of literature contribute to the understanding of
renewable energy subsidies. One focuses on environmental economics, which views
subsidies as mechanisms to internalize external costs. Another explores political economy,
detailing how vested interests influence policy outcomes [12]. Still another examines
institutional economics, analyzing how formal and informal rules shape subsidy deployment.
These perspectives collectively underline that subsidies are not merely technical instruments
but deeply embedded in political structures. This theoretical diversity enables a more holistic
view of subsidy dynamics [13].

Existing research also reveals that subsidies can create unintended consequences. For
instance, while they may boost renewable energy adoption, they can also lead to market
distortions, rent-seeking behavior, and technological lock-in. The literature documents cases
where subsidies benefited large corporations disproportionately, undermining small-scale
renewable producers [14]. Additionally, subsidies can become politically entrenched,
persisting long after their economic justification has eroded. Such findings emphasize the
need for continuous evaluation and recalibration of subsidy policies. Public choice theory
provides a particularly useful lens for understanding these anomalies [15]. It suggests that
policy decisions result from bargaining among coalitions of voters, interest groups, and
politicians. Renewable energy subsidies often gain political traction because they provide
concentrated benefits to visible constituencies (e.g., solar companies) while dispersing costs
across less organized groups (e.g., taxpayers). This asymmetry facilitates the passage of

subsidy laws but complicates efforts to reform or remove them later [16].
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The literature also points to the role of international influences in shaping domestic subsidy
policy. Global agreements, such as the Paris Climate Accord, exert normative pressure on
governments to adopt green energy measures [17]. Development banks and foreign aid
agencies also play a role by financing renewable projects in emerging economies, sometimes
creating dependencies or distorting domestic priorities. Thus, the political economy of

subsidies must be understood not just in national terms but also within a global context [18].

I11.  Methodology

This study adopts a mixed-methods approach to investigate the political economy of
renewable energy subsidies [19]. The primary methodologies include econometric analysis,
case study comparisons, and stakeholder interviews. Econometric modeling was employed to
analyze panel data from 35 countries over a ten-year period, using variables such as subsidy
volume, renewable energy output, political party alignment, and industrial lobbying
expenditures [20]. The regression models tested for correlations between political variables
and subsidy allocations, controlling for economic and environmental factors [21]. Three
countries were selected for in-depth case studies: Germany, India, and the United States.
These countries represent diverse political systems, economic structures, and energy needs.
Germany, a global leader in renewable energy, was studied to understand how long-term
political commitment and public support sustain subsidy programs. India provided insights
into how subsidies function in emerging economies with limited institutional capacity. The
United States was chosen for its complex federal structure and pronounced lobbying

influence.

Data was gathered from government reports, international organizations (e.g., IEA, IMF), and
academic publications. Supplementary interviews were conducted with policymakers, energy
analysts, and NGO representatives in each case study country. These qualitative insights
helped validate the quantitative findings and provided context-specific nuances that enriched
the analysis. The stakeholder mapping exercise identified key actors involved in subsidy
policymaking: government agencies, renewable energy firms, fossil fuel companies,
consumer advocacy groups, and financial institutions [22]. Their roles, interests, and

influence levels were assessed to understand how decisions were made and contested. This
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analysis was crucial in unpacking the multi-directional power dynamics that characterize
subsidy politics[23]. The methodological triangulation enabled both depth and breadth in the
analysis. Quantitative models established generalizable patterns, while case studies provided
detailed illustrations. Interviews offered real-world perspectives, and document analysis
ensured accuracy and comprehensiveness [24]. This combination enhanced the reliability of

the findings and facilitated robust policy recommendations grounded in empirical evidence.

IV. Results and Discussion

The results of the econometric analysis revealed significant correlations between political
variables and subsidy allocation. Countries with left-leaning governments tended to offer
higher subsidies, particularly for solar and wind energy. Lobbying expenditures by renewable
energy firms were positively associated with subsidy growth, suggesting that political access
and financial influence play key roles in shaping policy. Conversely, fossil fuel interests were
linked to reductions in or delays of subsidy implementation, especially in resource-rich

countries [25]. Case studies supported these findings.

Economic Winners and Losers from Renewable Energy Subsidies
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Figure 1 Winners vs Losers: Sectoral Distribution
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In Germany, a strong environmental movement and Green Party representation ensured
consistent policy support for renewables. Subsidies were embedded in long-term energy
transition plans, such as the Energiewende [26]. India presented a more mixed picture; while
ambitious targets were set, subsidy disbursement often lagged due to bureaucratic hurdles and
competing fiscal priorities. In the United States, subsidies fluctuated with political

administrations, illustrating the vulnerability of energy policy to electoral cycles.

Stakeholder analysis revealed that large corporations were often the primary beneficiaries of
subsidy programs, particularly in the wind and solar sectors. Small-scale producers and
consumers benefited less, largely due to administrative complexities and lack of access to
financing [27]. This skewed distribution raised concerns about social equity and democratic
legitimacy. Moreover, taxpayers in several countries expressed skepticism about subsidy

programs, especially when they led to higher electricity bills or fiscal deficits [28].

The findings also highlighted the role of international factors. Countries receiving foreign aid
or investment for renewable projects often prioritized donor preferences over local needs.
While this expedited infrastructure development, it sometimes led to misaligned incentives or
underperformance [29]. In contrast, countries with strong domestic institutions were better
able to align subsidies with national goals. These results underscore the importance of
designing subsidy programs that are economically efficient, socially equitable, and politically
sustainable. Transparent governance, stakeholder inclusivity, and adaptive policy
mechanisms can mitigate the risks of capture and inefficiency. The evidence points to a need
for periodic reviews, sunset clauses, and performance-based criteria to ensure that subsidies

achieve intended outcomes without distorting markets [30].

V. Conclusion

The political economy of renewable energy subsidies reveals a complex landscape where
policy outcomes are shaped not merely by environmental needs or economic rationale but by
the interplay of political incentives, institutional structures, and interest group dynamics.
While subsidies play a critical role in advancing the green energy transition, they often
produce uneven benefits and entrenched opposition. This research underscores that achieving

an equitable and efficient subsidy system requires more than technical expertise—it demands
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political will, transparency, and institutional reform. By grounding subsidy design in

principles of good governance and public accountability, policymakers can create systems

that not only accelerate renewable adoption but also distribute its gains fairly and sustainably.

REFERENCES:

(1]
(2]

(3]

(4]

(5]
(6]

(7]
(8]
(9]

(10]

(11]
[12]

[13]

(14]

(15]

D. P. Barbara, "The impact of regulation on economic growth: comparative analysis across
countries and sectors," ISCTE-Instituto Universitario de Lisboa (Portugal), 2020.

R. Thapa-Parajuli, B. C. Joshi, M. Timsina, and B. Pokharel, "From Margins to Mainstream:
Uncovering Urban Informality of Street Vending in Kirtipur," Journal of Development and
Administrative Studies, vol. 32, no. 1-2, pp. 67-76, 2024.

K. Feng, "Toward knowledge-driven speech-based models of depression: Leveraging
spectrotemporal variations in speech vowels," in 2022 IEEE-EMBS International Conference
on Biomedical and Health Informatics (BHI), 2022: IEEE, pp. 01-07.

H. Breetz, M. Mildenberger, and L. Stokes, "The political logics of clean energy transitions,"
Business and Politics, vol. 20, no. 4, pp. 492-522, 2018.

K. Krombholz, H. Hobel, M. Huber, and E. Weippl, "Advanced social engineering attacks,"
Journal of Information Security and applications, vol. 22, pp. 113-122, 2015.

R. Thapa-Parajuli, S. Nhemhafuki, B. Khadka, and R. Pradhananga, "Environmental
Dependence and Economic Vulnerability in Rural Nepal," Sustainability, vol. 17, no. 6, p.
2434, 2025.

0. Calvo-Gonzalez, B. Cunha, and R. Trezzi, "When winners feel like losers: evidence from an
energy subsidy reform," The World Bank Economic Review, vol. 31, no. 2, pp. 329-350, 2017.
Z. Xiaoyu, "Acoustic experimental study on the tone sandhi of the Jino language," Linguistics
of the Tibeto-Burman Area, vol. 47, no. 2, pp. 254-283, 2024.

S. Sharma, S. S. Thapa, H. Panthi, and R. Thapa-Parajuli, "Informal job wage gaps: A RIF
decomposition approach to labor market heterogeneity," Available at SSRN 5187639, 2025.
A. Tamang and R. Thapa-Parajuli, "Greenwashing and Green Purchase Behavior in
Kathmandu Valley: A Moderation Analysis," SAIM Journal of Social Science and Technology,
vol. 1, no. 1, pp. 69-89, 2024.

S. Commander, "A guide to the political economy of reforming energy subsidies," IZA Policy
paper, 2012.

R. Thapa-Parajuli, "Wage Disparity in Heterogeneous Informal Jobs: A Rif Decomposition
Analysis," Available at SSRN 5181461, 2025.

K. Feng and T. Chaspari, "A knowledge-driven vowel-based approach of depression
classification from speech using data augmentation," in ICASSP 2023-2023 IEEE International
Conference on Acoustics, Speech and Signal Processing (ICASSP), 2023: IEEE, pp. 1-5.

G. Alhussein, M. Alkhodari, A. H. Khandoker, and L. J. Hadjileontiadis, "Deep bispectral
analysis of conversational speech towards emotional climate recognition," in 2023 IEEE
International Conference on Artificial Intelligence in Engineering and Technology (/ICAIET),
2023: IEEE, pp. 170-175.

S. Dasgupta, A. Mody, S. Roy, and D. Wheeler, "Environmental regulation and development:
A cross-country empirical analysis," Oxford development studies, vol. 29, no. 2, pp. 173-187,
2001.

Page | 43 Global Knowledge Academy (GNA)



Pages:37-44

Global Knowledge Academy (GNA) Volume-ViI, Issue-ll (2025)

(16]

(17]

(18]

[19]

(20]

[21]

(22]
(23]

[24]

[25]

(26]

(27]

(28]

[29]

(30]

C. Shiyi and Q. Yu, "Study on Medium-and Long-Term Fiscal Policies to Cope with Climate
Change under the “Dual Carbon” Goals," Frontiers of Economics in China, vol. 17, no. 2,
2022.

S. Nhemhafuki, K. Subin, and R. Thapa-Parajuli, "Consequences of Foreign Direct Investment
on Inflation," Journal of Development and Administrative Studies, vol. 31, no. 1-2, pp. 55-64,
2023.

K. Feng and T. Chaspari, "A Pilot Study on Clinician-Al Collaboration in Diagnosing Depression
from Speech," in 2024 |EEE EMBS International Conference on Biomedical and Health
Informatics (BHI), 2024: |EEE, pp. 1-8.

O. Edenhofer et al., "On the economics of renewable energy sources," Energy Economics,
vol. 40, pp. $12-S23, 2013.

K. Feng and T. Chaspari, "Robust and Explainable Depression Identification from Speech
Using Vowel-Based Ensemble Learning Approaches," in 2024 |EEE EMBS International
Conference on Biomedical and Health Informatics (BHI), 2024: IEEE, pp. 1-8.

T. Kshetri, S. R. Adhikari, S. S. Thapa, and R. Thapa-Parajuli, "Budget Deficit and Economic
Growth in Nepal: ARDL Bound Test Analysis," Economic Journal of Nepal, vol. 46, no. 3-4, pp.
23-40, 2023.

S. Handoyo, "Public governance and national environmental performance nexus: Evidence
from cross-country studies," Heliyon, vol. 10, no. 23, 2024.

M. Ahmad, "Water Pricing, Demand Management, and Allocative Efficiency," in Water Policy
in Pakistan: Issues and Options: Springer, 2023, pp. 295-321.

M. N. Zahroh, "CLIMATE CHANGE AND GREEN FISCAL POLICY: A SYSTEMATIC LITERATURE
REVIEW ON ENVIRONMENTAL TAXATION AND SUSTAINABLE ECONOMIC GROWTH," Jurnal
Ekonomi dan Manajemen, vol. 4, no. 2, pp. 11-21, 2025.

D. Kerret and R. Shvartzvald, "Explaining differences in the environmental performance of
countries: A comparative study," Environmental science & technology, vol. 46, no. 22, pp.
12329-12336, 2012.

C. Lamprou et al., "Deep bispectral image analysis for imu-based parkinsonian tremor
detection," in 2023 IEEE 20th International Symposium on Biomedical Imaging (ISBI), 2023:
IEEE, pp. 1-5.

R. Thapa-Parajuli, S. Aryal, M. Alharthi, and R. Paudel, "Energy consumption, export
performance and economic growth in a landlocked developing country: The case of Nepal.
AIMS Energy, 9 (3), 516-533," ed, 2021.

A. Khandoker et al, "Screening ST segments in patients with cardiac autonomic
neuropathy," in 2012 Computing in Cardiology, 2012: IEEE, pp. 621-624.

V. Moutinho, M. Madaleno, and M. Robaina, "The economic and environmental efficiency
assessment in EU cross-country: Evidence from DEA and quantile regression approach,"
Ecological Indicators, vol. 78, pp. 85-97, 2017.

D. Pearce and C. Palmer, "Public and private spending for environmental protection: a cross-
country policy analysis," Fiscal studies, vol. 22, no. 4, pp. 403-456, 2001.

Page | 44 Global Knowledge Academy (GNA)



