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Abstract
Renewable energy projects have emerged as critical pathways for achieving sustainable
development and decarbonization targets. However, their implementation continues to face
persistent barriers spanning technical, financial, regulatory, environmental, and social
dimensions. This study examines the complex interplay of these challenges through a
stakeholder-centric lens, highlighting how diverse actors such as government agencies,
developers, investors, and local communities perceive and prioritize barriers. By integrating
insights from policy analysis, financial feasibility, technological innovation, and community
engagement, the research provides a multi-dimensional framework to understand the root
causes of project delays, cost escalations, and resistance. A mixed-method approach combining
quantitative assessments with qualitative perspectives ensures comprehensive analysis of
barrier severity and interdependencies. The findings emphasize the necessity of aligning
stakeholder perceptions with policy reforms, innovative financing, and inclusive participation
mechanisms to accelerate renewable energy adoption and ensure long-term sustainability.
Keywords
Renewable Energy, Barriers, Stakeholder Perception, Policy Framework, Sustainable
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Introduction
The transition from conventional fossil fuel-based energy systems to renewable energy
technologies is central to global efforts addressing climate change, energy security, and
sustainable development. Solar and wind power, in particular, have emerged as dominant
renewable options due to their scalability, cost reduction trends, and potential to decarbonize
energy supply chains. Despite these advantages, renewable energy projects continue to
encounter numerous implementation barriers that hinder their success, ranging from policy
instability and regulatory bottlenecks to financing gaps, technological limitations,
environmental concerns, and social resistance. The ability to identify, analyze, and mitigate
these barriers is therefore critical for accelerating the deployment of renewable energy
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infrastructure and realizing the objectives of Sustainable Development Goal 7, which
emphasizes access to affordable, reliable, and clean energy for all.

Stakeholder involvement forms a cornerstone of renewable energy project execution, as the
perspectives and actions of diverse actorsgovernments, financial institutions, developers,
utilities, and local communitiescollectively shape project outcomes. Previous studies have
highlighted that the disconnect between policy frameworks and ground-level stakeholder
realities often results in delays, cost overruns, or project cancellations. Understanding
stakeholder perceptions is thus essential to developing context-specific strategies that not only
address technical and financial challenges but also integrate social acceptance, environmental
safeguards, and regulatory alignment.

This research is situated within the growing body of work that emphasizes multi-dimensional
analysis of barriers to renewable energy implementation. By adopting a stakeholder-centric
approach, it seeks to contribute deeper insights into how these barriers are experienced,
prioritized, and potentially overcome in practice. Through a systematic review of policy
frameworks, financial mechanisms, technological advancements, and community engagement
strategies, the study aims to establish a comprehensive understanding of the dynamics that
constrain renewable energy deployment and to propose actionable solutions that bridge gaps
between perception and practice.

Background of the Study

The global energy landscape is undergoing a transformative shift driven by the urgent need to
reduce dependence on fossil fuels and mitigate the impacts of climate change. Conventional
energy systems, particularly coal- and oil-based power generation, have long dominated
electricity supply but are increasingly criticized for their environmental externalities and finite
nature. In response, renewable energy technologies, especially solar and wind power, have
emerged as vital solutions for achieving low-carbon growth. Their role extends beyond
emissions reduction; they also contribute to energy diversification, enhanced energy security,
and long-term cost stability.

In the Indian context, renewable energy has been positioned as a national priority, with
ambitious targets outlined under the National Solar Mission and commitments to add more than
500 GW of non-fossil fuel capacity by 2030. Despite substantial policy momentum and rapid
capacity additions, several barriers continue to impede renewable energy projects. These
challenges manifest during different stages of project developmentfrom land acquisition and
regulatory approvals to financing arrangements and grid integration. The interplay of these
barriers not only delays projects but also undermines investor confidence and community trust,
thereby slowing the overall energy transition process.

Importance of Stakeholder Perceptions

Renewable energy project success depends heavily on the interactions and alignment among
diverse stakeholders. Governments and regulatory authorities shape the enabling environment
through policies, subsidies, and tariff structures. Developers and contractors bring
technological and managerial expertise, while financial institutions assess risks and allocate
capital. Power utilities and distribution companies ensure grid integration and supply reliability.
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Local communities, environmental groups, and civil society organizations play a decisive role
in social acceptance, land acquisition, and long-term sustainability of projects.
Each stakeholder perceives barriers differently, influenced by their roles, responsibilities, and
interests. For example, developers may view financing constraints and regulatory uncertainty
as critical barriers, while communities may prioritize issues such as land use, livelihood
security, and environmental impacts. Financial institutions emphasize creditworthiness, risk-
sharing mechanisms, and policy stability. Unless these varied perceptions are recognized and
integrated into planning and decision-making, renewable energy projects face resistance,
mistrust, or outright failure. A stakeholder-centric analysis is therefore indispensable to bridge
gaps between policy intent and ground-level realities.

Rationale for the Study

While substantial research has been conducted on technical and financial aspects of renewable
energy deployment, relatively limited attention has been paid to the perception-driven barriers
that stakeholders encounter in practice. This gap becomes especially critical in the Indian
context, where diverse socio-economic conditions, regional policy variations, and
infrastructural disparities significantly influence renewable energy outcomes. Studies that fail
to capture stakeholder perceptions often produce generalized policy recommendations that lack
practical applicability.

The present study addresses this gap by systematically examining the perceptions of key
stakeholders involved in renewable energy project implementation. It emphasizes multi-
dimensional barriersincluding technical, financial, regulatory, environmental, and social
factorsand analyzes their interdependencies. By mapping stakeholder priorities and contrasting
them with existing policy frameworks, the research seeks to highlight areas of misalignment
and propose actionable solutions that are both context-specific and scalable. In doing so, it
contributes to a deeper understanding of the mechanisms that hinder renewable energy project
success and identifies strategies to accelerate their adoption.

Literature Review

The global shift towards renewable energy has prompted extensive scholarly investigation into
the barriers, drivers, and opportunities associated with its implementation. Early research
largely focused on the technological potential of renewable sources such as solar, wind,
biomass, and hydropower, often emphasizing efficiency improvements and cost reductions.
However, as projects scaled up, scholars increasingly recognized that technical excellence
alone could not guarantee success; instead, policy support, financing mechanisms, stakeholder
participation, and social acceptance emerged as equally decisive factors in shaping outcomes.
Vinati (2016) emphasized that sustainable development requires coordinated participation from
both government and citizens, highlighting economic freedom, social justice, and
environmental protection as pillars of energy transition. Building on this, Utaminingsih et al.
(2020) analyzed the role of institutional context and entrepreneurial practices, demonstrating
how small enterprises can adapt green technologies and behaviors when embedded in
supportive environments. These findings suggest that implementation of renewable projects is
highly context-sensitive, shaped not only by resources and technologies but also by institutional
frameworks.

740



International Journal of Innovation Studies 10 (1) (2026)
Sathaye et al. (2006) linked the climate change challenge to the insufficiency of global
protocols like the Kyoto Protocol, stressing the need for robust scientific understanding and
integrative policies that account for vulnerability in developing nations such as India. Similarly,
Devi (2021) argued that inclusive growth and environmental protection must be pursued
simultaneously, noting that structural linkages between social, economic, and environmental
dimensions remain underdeveloped in India’s policy architecture. These perspectives underline
the fact that barriers to renewable energy deployment are multi-layered and cannot be
addressed in isolation.
National-level reports also reinforce these concerns. The Energy Statistics India 2022 report
from the Ministry of Statistics and Programme Implementation highlighted progress but
simultaneously pointed to persistent gaps in achieving sustainable and reliable systems. The
Global Green Growth Initiative (GGGI) and TERI’s (2015) work on Green Growth in India
revealed how inclusive policy frameworks and quantitative analysis at federal and state levels
can guide interventions, stressing the importance of localized governance and participatory
planning.
Comparative international studies further broaden this discourse. Zhang et al. (2011), analyzing
China’s energy trajectory, identified coal dependency, rapid economic growth, and
unsustainable consumption as key causes of environmental degradation, echoing India’s
challenges in balancing growth with sustainability. Karki and Billinton (2001) demonstrated
that solar and wind could enhance the reliability of small, isolated power systems, but only
when integrated into careful planning and simulation frameworks. McCluney (2004) further
cautioned that the physical and environmental limitations of solar and wind collectors mean
that renewable energy cannot be viewed as an unlimited resource; conservation and demand-
side measures must complement supply-side expansion.
India-specific scholarship has deepened the analysis of renewable energy feasibility. Lolla and
Roy (2015) explored solar-wind complementarity across regional grids, suggesting that
variability management through backup resources and curtailment is essential for large-scale
deployment. Orhana et al. (2015), while focusing on tidal stream energy in Indonesia, provided
valuable methodological insights into multi-criteria evaluation of renewable sitesan approach
applicable in the Indian context. Charles et al. (2019) turned attention to Waste-to-Energy
(WTE) technologies in India, underscoring the dual challenge of waste management and energy
provision, while simultaneously pointing to environmental risks associated with WTE
adoption.
Recent contributions highlight the interconnectedness of renewable energy with national
development objectives. Kumar et al. (2022) stressed that renewable energy is indispensable
for future generations to live in a safe and green environment, with hydrogen and electric
mobility identified as emerging pathways. Choudhuri (2019) and Kant & Srivastava (2020)
linked renewable energy to post-COVID recovery, underscoring its potential to catalyze
sustainable growth, employment, and investment. These perspectives reinforce the argument
that renewable energy projects are not purely technological interventions but socio-economic
enterprises requiring integrated approaches.
A critical insight emerging from the literature is the recognition of multi-dimensional barriers
that extend beyond technical or economic feasibility. Studies consistently reveal challenges in
five interlinked domains:
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e Technical and infrastructural issues, such as grid integration, intermittency, and
technology mismatch.
o Financial barriers, including high capital costs, access to credit, and perceived risks.
e Regulatory and policy barriers, such as delays in land acquisition, power purchase
agreements (PPAs), and inconsistent tariffs.
e Environmental barriers, particularly concerns over biodiversity, ecosystem
disruption, and clearance delays.
e Social barriers, including public opposition, lack of awareness, and inadequate
benefit-sharing mechanisms.
Despite this extensive body of research, notable gaps persist. Many studies remain sector-
specific, overlooking the complex interplay of multi-stakeholder perceptions. The majority of
existing work focuses on macro-level policy frameworks, leaving micro-level, perception-
driven realities underexplored. Few contributions systematically categorize barriers into
coherent clusters validated through empirical analysis, and even fewer provide context-
sensitive mitigation strategies tailored to the Indian renewable energy sector.
Against this backdrop, the present study positions itself as an effort to integrate stakeholder
perspectives with academic and policy discourses, bridging the gap between theoretical
frameworks and practical implementation challenges. By combining quantitative severity
indices with qualitative stakeholder narratives, this research aspires to provide a holistic
understanding of barriers and propose actionable strategies for overcoming them.

Research Gaps

Despite extensive scholarly and policy attention, several gaps remain in the discourse on
renewable energy project implementation. First, most studies concentrate on technical and
financial challenges, often neglecting the broader social, environmental, and institutional
barriers that equally determine project outcomes. Second, there is a lack of stakeholder-
centric analysis that captures how diverse actors perceive, prioritize, and respond to barriers
in practice, particularly in the Indian context. Third, existing literature provides limited
categorization of barriers, making it difficult to design targeted interventions across
regulatory, financial, technical, and social dimensions. Finally, many studies adopt a macro-
level approach, overlooking contextual and region-specific dynamics such as state-level
policy variations, local governance, and community engagement processes. These gaps
highlight the need for a multi-dimensional, stakeholder-focused inquiry that not only identifies
barriers but also explores pathways to overcome them through integrated strategies.

Objectives of the Study

Building on these gaps, the present study formulates the following objectives:
1. To identify stakeholders involved in renewable energy projects and establish their
specific roles.
2. To identify barriers that impede the success of renewable energy projects across
technical, financial, regulatory, environmental, and social dimensions.
3. To categorize barriers into coherent groups based on the similarity and nature of
challenges.
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4. To analyze stakeholder perceptions regarding the identified barriers in order to assess
their severity and practical implications.
Research Gaps
Existing studies on renewable energy projects emphasize technical and financial barriers but
provide limited insights into stakeholder perceptions and their practical implications. There is
insufficient categorization of barriers across domains, and contextual variations in the Indian
renewable energy sector remain underexplored. These gaps necessitate a stakeholder-centric,
multi-dimensional analysis for effective implementation strategies.
Objectives
1. Identify stakeholders and their roles in renewable energy projects.
2. Identify barriers affecting project success.
3. Categorize barriers into technical, financial, regulatory, environmental, and social
groups.
4. Analyze stakeholder perceptions to assess severity and implications of barriers.

Methodology

The study adopts a mixed-method design combining literature review, stakeholder surveys, and
expert consultations. Primary data were collected through structured questionnaires distributed
to stakeholders including government bodies, developers, financial institutions, utilities, and
community representatives. Responses were analyzed using descriptive statistics, Barrier
Severity Index (BSI), and exploratory factor analysis to identify and group barriers. Qualitative
insights from interviews complemented the quantitative findings, enabling triangulation and
validation of results.

Data and Analysis
A. Profile of Respondents

A total of 120 stakeholders participated in the study, representing five key groups.
Table I. Stakeholder Composition

Stakeholder Group Respondents (%) | Count
Government/Regulatory Bodies | 20% 24
Developers/EPC Contractors 25% 30
Financial Institutions/Investors | 18% 22
Power Utilities/DISCOMs 22% 26
Communities/NGOs/Academia | 15% 18
Total 100% 120
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Top Five Barriers to Renewable Energy Project Implementation

Land acquisition delays
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Environmental clearance
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Figure 1 illustrates the Barrier Severity Index (BSI) for the top five barriers identified. Land
acquisition delays ranked the highest (90%), followed by PPA approval delays (86%) and
financing constraints (84%). Grid evacuation issues (82%) and environmental clearance delays
(80%) also emerged as significant concerns. The dominance of regulatory and financial barriers
underscores the need for streamlined approval processes, stable policies, and improved access
to financing for developers and investors.

B. Identification of Barriers

From literature review and stakeholder inputs, 20 barriers were identified and grouped into five
categories.

Table II. Categorization of Barriers

Category Sample Barriers
Technical Grid integration, technology mismatch
Financial High capital cost, limited loan access

Regulatory Land acquisition delays, PPA approval issues

Environmental | Clearance delays, biodiversity concerns

Social Public opposition, lack of awareness

C. Barrier Severity Index (BSI)
Stakeholders rated barriers on a 1-5 Likert scale (1 = Not Severe, 5 = Very Severe).
Table II1. Top Five Barriers (Ranked by BSI)

Barrier Mean Score | BSI (%) | Rank
Land acquisition delays | 4.5 90.0 1
PPA approval delays 4.3 86.0 2
Financing constraints 4.2 84.0 3
Grid evacuation issues 4.1 82.0 4
Environmental clearance | 4.0 80.0 5
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D. Factor Analysis Results
Exploratory factor analysis grouped the 20 barriers into four components explaining 72% of
total variance:

e Regulatory & Policy Barriers (loading: 0.74—0.88)

o Financial Barriers (loading: 0.70-0.83)

e Technical & Infrastructure Barriers (loading: 0.65-0.78)

e Social & Environmental Barriers (loading: 0.61-0.75)

Results and Discussion

A. Barrier Severity Ranking

The Barrier Severity Index (BSI) revealed that regulatory and financial barriers dominate
the renewable energy implementation landscape. Land acquisition delays (BSI 90%) and PPA
approval delays (86%) emerged as the most critical challenges, followed by financing
constraints (84%). This indicates that policy bottlenecks and funding limitations remain
primary deterrents for stakeholders.

B. Stakeholder-Specific Perceptions

Government agencies emphasized land and environmental clearance issues, while developers
highlighted PPA and financing challenges. Financial institutions identified policy instability
and credit risk as key concerns, whereas communities focused on social acceptance and benefit-
sharing mechanisms. This divergence underscores the need for multi-stakeholder alignment
in policy and planning.

C. Factor Analysis Insights

Factor analysis confirmed four dominant barrier clusters:

1. Regulatory & Policy Barriers — Land, PPA, and policy delays.

2. Financial Barriers — Capital costs, loan access, investor confidence.

3. Technical & Infrastructure Barriers — Grid integration, technology mismatch.

4. Social & Environmental Barriers — Awareness gaps, biodiversity concerns.
Together, these clusters explain over 70% of the variance, validating that project outcomes are
shaped by interdependent barriers rather than isolated issues.

D. Discussion

The findings reinforce earlier studies that technical improvements alone cannot guarantee
project success. Instead, policy stability, innovative financing, and community engagement
emerge as decisive enablers. Effective strategies should therefore include streamlined land and
PPA approval processes, risk-sharing mechanisms for investors, and structured benefit-sharing
models to enhance community acceptance.
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