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The research examined the effectiveness, challenges, and lessons gained from renewable
Received: July 02, 2025 energy (RE) project implementation across different global areas. It analyzed business

models, government investment policies, and their influence on education, the environment,
Accepted: August 05, 2025 tourism, and health. The research explores the impact of incentive policies, governance
Published: October 11, 2025 effectiveness, financing mechanisms, and net metering on RE adoption. The study utilizes
a qualitative systematic literature review (SLR) of research published between 2019 and
2024, analyzing 134 relevant studies. Results showed that RE projects foster sustainability in
education, promote environmental responsibility, and provide financial and environmental
benefits to educational institutions. Environmental sustainability, together with economic
growth, regional development, and energy independence, serves as a result of renewable
energy projects in the tourism industry that make the sector resilient and sustainable.
Through environmental projects, RE reduces carbon dioxide emissions while improving
air quality, leading to diminished respiratory health issues. These initiatives play a key role
in economic development, job creation, energy security, sustainable global growth, and
environmental stewardship. The study concludes that an integrated approach that includes
best practices, policy support, and collaborative efforts is central to driving the transition to a
more sustainable and resilient energy future. The findings of the study can help policymakers
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decide on the appropriate policy, plans, and programs for a just energy transition.

INTRODUCTION

Renewable energy has an enormous capacity for a wide
range of applications and is an important element for our
planet's health (Islam, 2025). Because of its low impact
on the environment and endless supply, it appears to be
an appealing complement to traditional fossil fuel-based
electricity generation (Ifeanyi ez a/, 2025). In so doing,
governments have intensified their support for energy
conservation and RE adoption since critical energy crises:
the oil crisis in 1973, followed by the energy crisis in 1979,
before the price hike in 1990 (Lou ez a/, 2020). Energy
supply disruptions, along with price instability, become
less likely when countries adopt RE since it provides the
chance to increase their energy resources while developing
a resilient energy structure (Adelekan ez al, 2024).

The global energy transition is rapidly developing as it
becomes complex due to economic, environmental,
and social interactions (Hasaan ef al, 2024). More than
a technological transition, this is also a geopolitical and
societal transformation that impacts equity, sustainability,
and global order. Energy access and electrification offer
the chance for new businesses, lengthened study and
working hours, enhanced health facilities and education
infrastructure, and opportunities for community-building
initiatives. United Nations in 2017, indicated that to
attain the established targets set by the 2030 Agenda for
Sustainable Development and the Paris Agreement, RE

needs to comprise at least 63% of the energy mix by 2040.
Although international and national policies are crucial
for expanding it, local authorities worldwide have attained
significance as drivers of that transition at the grassroots
level. Local Government Units (I.GUs) draft and enforce
local ordinances that promote the use of RE sources
and retrofitting for efficiency or improvement in existing
areas in their locality. These include establishing goals,
creating incentives for companies and people to embrace
sustainable energy technologies, and supporting energy-
saving initiatives.

This systematic review delves into evidence-based
practices in implementing RE projects. It seeks to find
influences that contribute to the effectiveness and
impact of RE initiatives. Its conclusions will actively
promote a thriving environment for sustainable energy,
local economies,

strengthening protecting  natural

resources, and improving quality of life.

MATERIALS AND METHODS

The research utilized a qualitative systematic literature
review (SLR), employing the framework developed by
Kitchenham ez al. (2016). The framework is an empirical
method for synthesizing and analyzing existing published
research within a specific domain. This approach identifies
patterns, themes, and insights across multiple studies to
build a comprehensive understanding of implementing
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renewable energy projects.

A search strategy was employed to find relevant journal
publications spanning the years 2019 to 2024 across
global databases. A total of 2,836 journal publications
were reviewed, drawing from the reputable databases of
Mendeley, Google Scholar, Science Direct, and Scopus.
The search terminologies were derived from the key terms
used in the topic area and the objective of the review
The resulting search string was used: "renewable energy,
"clean energy, "impact of RE, "RE fiscal framework
and incentives," net metering," effective strategies for
RE," "RE cooperatives," "RE policies," and "sustainable
energy policies."

The inclusion criteria include (a) papers that are peer-
reviewed, (b) written in English, (c) based on empirical
research conducted between 2019 and 2024, (d) notable
Impact Factor (IF), and (e ) high citation index. Exclusion
criteria included grey literature, project reports, and
mastet's and Ph.D. theses.

An initial search yielded 2,836 potential articles, as
depicted in Figure 1. Following a rigorous screening
process involving a detailed examination of the content
to adhere to the inclusion and exclusion criteria, initial
screening resulted in 340 studies being selected for
further review, and 134 studies were finally included. To
enhance the reliability of the selection process, a second
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Figure 1: Identification of studies via databases and registers

researcher and a peer reviewer independently assessed the
preselected studies. In cases of disagreement, a consensus
was reached through a collaborative review process. The
researchers followed a set of guidelines to carry out a data
extraction process aimed at uncovering key insights from
the 134 studies selected during the round of reviews. The
process began with organizing a comprehensive database
of publications using the Mendeley reference manager.
Then carefully recorded vital information about the

ideas, contributions, and findings from each study in a
spreadsheet. After completing the data extraction process,
thematic analysis was employed to characterize the focus
of each study systematically. The reliability of the data
extraction was assessed through an inter-rater agreement
between researchers, quantified using the » coefficient.
The academic quality of the studies was assessed using
the following guide questions:

1. Is the research objective clear, focused, and well-
defined? Y/N

2. Does the study provide
understanding of the topic, including relevant background,

a comprehensive

theoretical framework, and research context? Y/N

3. Is there a clear, coherent, and comprehensive answer
to the research objective stated in the study's findings?
Y/N
Using these quality criteria, the review aimed to select
studies with clear research design, objectives and well-
articulated findings, which contributed to the quality and
reliability of the systematic review as a whole.

Research Questions

1. What are the effectiveness, challenges, and lessons
learned from implementing renewable energy projects?

2. What the different
partnership models with private entities, collaboration
with  cooperatives (COOPs), and LGU-managed
generation/distribution to COOPs?

3. What are the local government investment policies

are investment models,

related to renewable energy fiscal frameworks and
incentives?

4. What is the impact of these policies on promoting and
supporting investments in renewable energy in terms of:

4.1. improved access to health services;

4.2. enhanced educational opportunities;

4.3. boost in tourism;

4.4, environment; and

4.5. economic development?

5. What is net metering in terms of:

5.1. best practices, and

5.2. impact?

RESULTS AND DISCUSSION

Effectiveness in Implementing the RE Project

The provided data investigates the effectiveness of
renewable energy initiatives in
the

governance quality, and financial mechanisms.

multiple regions,

demonstrating impact of incentive policies,

Influence of Incentive Policies

The data indicates that fiscal and financial instruments,
such as taxes and subsidies, yield more results than
market-based incentives. Government institutions should
establish proactive fiscal policies that effectively drive
renewable energy investment.

Governance Effectiveness and Leadership
The analysis demonstrates how proper governance
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Figure 2: Effectiveness in Implementing the RE Project

systems remain essential for successful development in
the fast-changing clean energy business environment.
Autonomous

leadership  guides
understand market patterns while spotting innovations,

organizations  to

which enables them to establish major objectives that
fuel innovation. Leaders who adapt to changing market
conditions through their leadership create responses
that fit evolving conditions. To sustainably expand
operations, organizations need strategic management
practices with efficient resource allocation and talent
development commitment. The proactive involvement
of businesses with regulatory organizations along with
their stakeholders builds essential cooperation needed to
achieve sustainable growth for clean energy industries.

Role of Green Finance

The research demonstrates the role of green finance as
it enables extended renewable energy investments, which
help lower CO, emissions. Structures of governance
help adjust short-term funding initiatives by supporting
reduced emissions and offering policy frameworks for
sustainable financing exploration. Green finance not only
enhances the impact of renewable energy investments
but also strengthens environmental sustainability over
time. It indicates a pressing need for governments to
prioritize long-term green financing solutions that align
with environmental goals.

Advancements in Smart Grid Technology

The assessment demonstrates how smart grid applications
create possibilities for improving the effectiveness of RE
projects. Data management combined with cybersecurity
enhancement and demand response integration alongside
RE implementation enables smart grids to boost
consumer energy consumption management capabilities.
This increased consumer involvement not only improves
individual financial management but also contributes
to overall market efficiency. The blend of distributed
generation and energy storage within smart grids further
enhances grid reliability and resilience, positioning smart
technology as a key component of the energy transition.

Energy Transition in Developing Countries
Worldwide transition depends

heavily on

energy

# of citations

98
20
22
28
31
62
243
450

581

developing countries because they hold significant
renewable power reserves. Achieving a successful
transition depends upon deploying technology alongside
public participation and supportive policies that advance
energy efficiency while maintaining affordability and
reliability. Political power within the citizenry, combined
with institutional democratic transformation, serves to
strengthen trust and enables broad-based participation

during energy planning and policymaking processes.

Challenges in Implementing the RE Project

The journey toward a renewable energy future is filled with
challenges stemming from a complex interplay of logistical,
political, economic, societal, and technological factors.

Logistical Hurdles and Equipment Transportation
Challenges related to the transportation of equipment
pose significant obstacles to the transition, particularly in
geographically isolated islands. The logistical complexities
involved in moving RE infrastructure hinder the
implementation and scalability of projects.

Grid Management and Energy Supply Stability

The transition faces barriers because of problems in
managing electrical grids and intermittent supply patterns
of solar and wind power. Reliability and stability problems
with the power supply system cause interruptions,
episodes of low voltage, and recurring blackouts, which
stress the need for improved electricity access.

Sustainability Challenges in Decentralized Projects

The paper identifies technical, financial, and social
sustainability challenges in implementing decentralized
RE  projects, the affordability-energy
mismatch in mini-grid tariffs. Energy access projects face

particularly

sustainability risks in rural developing settings because
of conflicting organizational views about resources and
delivery models. Solving these implementation issues
ensures success.

Market Failures and Lack of Awareness

Challenges in implementing RE projects include market
failures, lack of awareness, environmental issues, and
institutional challenges, hindering the sustainability and
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Figure 3: Challenges in Implementing the RE Project

contribution of renewable energy technologies to global
sustainable development and climate change mitigation
efforts.

Technical and Financial Barriers

Technological limitations, high initial costs, regulatory
hurdles, lack of infrastructure, and social acceptance
issues hinder the effective deployment of RE solutions.
Technological challenges, such as limited knowledge
about RE technologies and inadequate disaster resilience,
particularly in remote islands, also hinder RE solutions.

Legislative and Regulatory Challenges

Several laws related to RE do not fully satisfy practical
needs because they are spread across multiple legal
frameworks. The RE sector requires systematic legal
policies that integrate all regulations while ensuring
consistency and longevity, as well as clear guidelines for
growth and backing. The development and adoption
of RE technologies are limited by generic policies and
inefficient procedures that need to be tailored.

Societal Challenges

The acceptance of sustainable energy solutions faces
challenges from societal issues that produce negative
public skepticism toward renewable power. The success

of renewable energy projects requires addressing both
societal misunderstandings about renewable energy and

Author & Year

Stritzke & Jain, 2021

Ryszawska, et. al., 2021

Gabo-Ratio & Fujimitsu 2020

Antwi & Ley, 2021
Taghizadeh-Hesary & Yoshino, 2020

Olabi & Abdelkareem, 2022
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public misconceptions about these projects.

Lessons Learned in Implementing the RE Project
Renewable energy projects play a pivotal role in
transitioning towards a sustainable energy future, with
community involvement and stakeholder engagement
serving as integral components for success.

Stakeholder Engagement and Community Involvement
It emphasizes the crucial role of local communities,
government bodies, and other relevant stakeholders in all
stages of RE projects. It includes building trust through
transparent communication, addressing cultural nuances
and gender roles, fostering community leadership, and
promoting meaningful citizen participation through
The of bottom-
up, community-driven initiatives in Thailand and the
Philippines further underscores this theme.

discussions and forums. success

Policy and Regulatory Frameworks

RE implementation needs supportive measures from
established
regulation, with incentive programs represented by Feed-
in-Tariffs (FITs), quotas, bids, and auctions, should be
with financial incentives, including exemptions and low

policies and regulations. Clear energy

interest rate programs and energy credits. Addressing
institutional and administrative batriers is also crucial for
creating a cohesive framework for RE deployment. The

# of citations

27
28
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49
446

1146

Figure 4: Lessons Learned in Implementing the RE Project
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MENA region experience highlights the importance of
proactive policies, strategic funding, and linking financial
bailouts to climate action.

Financial Sustainability and Economic Viability
Project sustainability depends heavily on obtaining sufficient
funds through financing systems. The strategy necessitates
fairness between household energy affordability and mini-
grid billing alongside community-oriented development
planning and joint action between fund providers and
government officials. The paper emphasizes the need to
divert funds from fossil fuels to RE.

Technological and Infrastructural Considerations
The baseload technologies, grid integration (energy
storage), and the need for infrastructure investment point
to the importance of technological and infrastructural
aspects of RE projects.

Overcoming Barriers to Citizen Participation

The data emphasizes the need to overcome barriers to
citizen involvement in the energy transition. It involves
addressing public reluctance to participate, building trust
in decision-makers, and fostering a sense of co-ownership
of energy projects.

RE Business Models

Multi-criteria decision-making (MCDM) models play a
crucial role in completing renewable energy projects by
providing structured frameworks for evaluating various
alternatives based on multiple criteria.

MCDM Models as Decision Support Tools

A systematic framework created by MCDM models
enables multiple criteria evaluation along with alternative
assessment in renewable energy projects. Knowledge
frameworks formed by MCDM models grant the ability
to combine different priorities while finding optimal
solutions for decision processes, thus helping with
renewable energy management systems. MCDM models
assist in prioritizing investment criteria, such as market
risk reduction and regulatory support, which are crucial
for renewable energy projects in emerging economies. By
identifying and weighting these criteria, MCDM models
help policymakers and investors arrive at informed

Author & Year

Multi-Criteria Decision-Making Models (MCDM)
Lotfi et al,, 2023

Uzun, et al., 2021

Dong et al., 2019

Zhou & Yang, 2020
Siksnelyte-Butkiene, et al,, 2020
Adebayo, et al., 2024
Sunio, etal., 2021

Wu et al., 2022

Dranka, et al., 2020

Yan, et al., 2023
Chenetal., 2023

Kubli & Puranik, 2023

de Brauwer & Cohen, 2020
Cielo et al., 2021

Shahbaz, et al, 2021

Financial Models

Figure 5: Investment Model

decisions that align with long-term sustainability goals.

DEMATEL and TOPSIS

RE investment successfully utilizes the combination of
DEMATEL
and TOPSIS. The models analyze multiple assessment

Fuzzy Decision-making models such as

elements while prioritizing solar and wind power as
priority investment choices through the evaluation of
market prospects alongside technological advancement.
The data showcases the application of various MCDM
models, including AHP (Analytic Hierarchy Process),
SAW (Simple Additive Weighting), and MOORA (Multi-
Objective Optimization based on Ratio Analysis).
The different problem-solving models provide unique
solutions that excel at renewable energy project selection.

Promoting Renewable Energy Adoption

The analysis emphasizes the importance of promoting
massive adoption of renewable energy to achieve cleaner
energy production and reduce carbon emissions. MCDM
models can play a crucial role in guiding this transition by
facilitating informed decision-making and prioritizing key
parameters for optimal project selection.

Financial and Business Models

The data presented reveals several distinct financial and
business models employed in RE projects, each with its
strengths, weaknesses, and implications for sustainability
and investment.

Centralized, Large-Scale Projects with Traditional
Financing

This model, often associated with large-scale RE
generation (e.g, large solar and wind farms), relies heavily
on traditional financing methods such as bank loans,
bonds, and equity investments from institutional investors.
The BRICS financing model demonstrates strategic
governance combined with financial enhancements,
which enables the attraction of these investments. The
model requires stable policy frameworks, together with
regulatory conditions and access to capital markets,
for its successful operation. However, it is criticized
for excluding local communities and prioritizing profit
maximization over broader societal benefits.
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Community-Based Models with Citizen Participation
It highlights the active involvement of local communities
in RE projects through cooperatives, crowdfunding,
or direct investment schemes. The data highlights the
potential of citizen participation models, estimating
investment capacity at €176 billion for wind farms in
the EU. The successful implementation of community-
owned renewable systems depends on strategic
governance planning, minimal funding requirements,
and the ability to build community capacity. Beyond
conventional financing soutces, the implementation of

this model typically needs creative funding solutions.

Hybrid Models with Public-Private Partnerships
This model fuses centralized and community-based
approaches. The Italian REC, for example, with its
variations in technological partnerships and revenue-
sharing, exemplifies this hybrid approach. This model's
objective is to leverage the strengths of both large-scale
investment and community engagement, potentially
mitigating each's limitations. Success depends on effective
collaboration between private developers and community
stakeholders, requiring clear agreements on cost-sharing,
revenue distribution, and project management.

Prosumer Models with Distributed Generation

The model supports distributed power supply through
RE production by consumers who generate electricity
from their homes. The incorporation of distributed
generation and energy storage makes smart grids more
efficient and reliable. The program enables users to
generate RE and decrease dependency on main utility
networks for increased autonomy and dependable
power systems. However, it may require technological
advancements, supportive regulatory frameworks (e.g,,
net metering policies), and consumer education to
encourage widespread adoption.
Green Finance, Green Banks, and Innovative
Funding Mechanisms

Specific project structures are targeted to emphasize
that develop RE
infrastructure. Green bonds function as a vital instrument

innovative financial instruments

Author & Year

Tryndina, et al. 2022
Wang & Xu, 2023
Lietal., 2022
Falcone, 2023

Xiong et al. 2020
Hoicka et al., 2021
Khan, et al., 2020
Zebra, et al., 2021

Figure 6: Partnership models with Private Entities

for drawing investments from sources. The assessment
underlines how long-duration investments through
green finance systems reduce project risks and secure
sustainable project operations. The RE sector requires
original financial approaches to bridge the investment
deficit that exists in its development. The involvement of
Philippine banks in green and sustainability bonds signals
a growing interest in sustainable finance and indicates a
positive trend toward aligning financial institutions with
environmental goals. The Philippine RE merchant model
is evolving, moving from a reliance on feed-in tariff (FIT)
subsidies to a more market-based system. The success of
this transition depends on the effective implementation
of long-term power purchase agreements (PPAs), the
development of a sustainable finance sector, and a stable
regulatory environment.

Partnership Models with Private Entities
Public-private partnerships (PPPs)
effective models

are increasingly
recognized as
renewable energy projects in both developed and
developing countries. These partnerships leverage the

strengths of public entities and private investors to

for implementing

mobilize capital, technology, and innovation, addressing
financial and infrastructural challenges.

Joint Ventures and Public-Private Partnerships (PPPs)
Partnership models with private entities often involve
joint ventures and PPPs, where government entities
collaborate with private companies to develop renewable
energy projects. In the United States and Nigeria, joint
ventures leverage government incentives like tax credits
to attract private investment, enhance investment stability,
stimulate innovation, and address financial constraints in
renewable energy initiatives. Three distinct PPP delivery
models exist, which include institutionalized PPPs
(iPPPs), contractual PPPs (cPPPs), and regulated PPPs
(tPPPs). Institutionalized PPPs (iPPPs) develop entities
by sharing management power with risk distribution,
while contractual PPPs (cPPPs) connect responsibilities
and performance results through contracts. Regulated
PPPs (rPPPs) represent private assets that run under
public standards.
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Concessions, Contracts, and Performance Incentives
Data reveals that long-term contracts within PPPs create
stable market conditions for investors, which promotes
project achievement. Private investors become motivated
through performance-based incentive programs in these
agreements that also promote sustainable projects and
fund alignment for renewable energy development.
Performance-based metrics serve as tools to evaluate
renewable energy project outcomes by demonstrating
both operational performance and efficiency, which
helps stakeholders measure investment results and
support decision-making. Key performance indicators
(KPIs) typically focus on (a) economic benefits, such as
cost reductions from self-consumption and community
energy sharing, quantifying the financial advantages of
local energy generation; (b) environmental impact, often
measured by reductions in greenhouse gas emissions
to evaluate the ecological benefits of renewable energy
systems; and (c) user engagement, emphasizing metrics
that are easily understandable to community members to
encourage active participation in energy management.

Community-Based Models and the RED II REC
Framework

It centers on the empowerment of local communities
(RECs)
as outlined in the Renewable Energy Directive II
(RED 1II). The REC model prioritizes community
benefits (economic, social, environmental) over profit

through Renewable Energy Communities

maximization, representing a shift from centralized,

Author & Year

Lowitzsch & Hanke, 2019
Chaudhry et al,, 2022
Piterou & Coles, 2021

Jasiriski, et al,, 2021
Schmid, et al,, 2020

Nolden, et al., 2020

profit-driven energy systems. It necessitates a supportive
"enabling framework" and often involves external
support from NGOs for community capacity building in
operation and maintenance. The success of this model
is directly tied to effective community mobilization and
participation.

Incentive Allocation Models
The distribution
incentives to private partners through incentive allocation

of  performance-based financial

models represents a government strategy. As incentives
become directly linked with public renewable energy
targets, these models guarantee that investment funds
create concrete impacts while encouraging the efficiency
and success of RE projects.

Collaboration with Cooperatives (COOPs)

Renewable energy project implementation through
cooperative partnerships offers diverse business systems
that optimize and
community involvement. The models combine group

resource management increase
funding approaches with creative payment systems to
establish sustainable energy programs.

Collective Ownership and Democratic Decision-Making
Under the cooperative model, renewable energy projects
utilize principles of collective ownership alongside
democratic engage
communities through shared project responsibilities. The
development approach uses these principles to create

decision-making  practices  to

# of citations

22
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28
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134

Figure 7: Collaboration with Cooperatives (COOPs).

projects that involve local populations for enhanced
empowerment.

Skill-Sharing and Municipal Financing
Skill-sharing cooperatives
financing are highlighted as key factors in the success of

among and municipal
RE projects. Leveraging diverse skill sets and financial
resources within communities enhances project capacity
and sustainability while addressing legal frameworks and
investment compatibility challenges.

Expanding Portfolio with Communication-Intensive
Models
Citizen energy cooperatives (CECs) are diversifying their

portfolio with innovative models like tenant electricity to
enhance local acceptance and address community needs.
By leveraging communication-intensive approaches,
CECs are adapting to evolving energy landscapes and
fostering community engagement in RE initiatives.

Business Model Innovation

The analysis of business models in India and The
Netherlands highlights the use of the business model
canvas and social entrepreneurship elements to explore
collaborative approaches for transitioning towards low-
energy societies. By innovating business strategies,
renewable energy cooperatives can drive multi-scale
transitions and promote sustainable energy practices. The
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prosumer model in Poland, along with the "discount”
billing system, illustrates an innovative approach to
managing energy production and consumption within
cooperatives.

Active User Engagement and Co-Production

The business models of decentralized RE projects
consist of energy service companies (ESCos), energy
cooperatives,

and municipal energy,

through

emphasizing

active user engagement co-construction,
co-production, and co-provision. The collaborative
approaches effectively meet end-user needs, leading to
customer satisfaction.
Promoting Local and
Sustainability

Several business models demonstrate local energy

Energy Independence

independence through public energy cooperatives and
utility—community partnerships demand response and
energy services and market mechanisms. By fostering
collaboration and leveraging diverse business structures,
stakeholders can drive RE adoption and enhance
community resilience.

Transition to Innovative Structures

While traditional energy cooperatives may not be
optimized for Renewable Energy Communities (RECs),
the emergence of innovative structures like Renewable
Energy Consumer Stock Ownership Plans (RE-CSOPs)
presents promising organizational forms for collaboration
across the EU. These innovative models offer new
avenues for community engagement, ownership, and
sustainable energy practices in the energy landscape.

Jia, et. al., 2023
Boait, et al,, 2019

Li., etal, 2019
Dobravec, et al., 2021
Schwidtal, et al., 2023

Trevisan, et al,, 2023

Local Government Units (LGUs) manage the
generation and distribution of COOPs
LGU-managed generation and distribution to COOPs
can adopt various business models that enhance efficiency,
sustainability, and community engagement. LGUs are
positioned as the primary actors overseeing the flow
of renewable energy to cooperatives, facilitating local
consumption and maximizing benefits for community
members.

Community-Based Ownership and Management
The Ohito Agricultural Cooperative illustrates how
small hydro stations are managed by communities under
their ownership within a business model built around
community needs. The combination of community
ownership revenue generation and self-sustainability
leads to local participation in energy management and
economic development.

Support from Local Government Units (LGUs)

The data highlights the role of local government support
in fostering the growth of cooperatives in the Philippines.
Through their partnership, local governments help
cooperatives develop abilities, create resources, and unite
them to improve operational sustainability. Membership
with cooperatives gives municipalities both useful energy
policy implementation tools and essential support for
their cooperative organizations.

Municipality-Led Renewable Energy Communities
(RECs)
Municipal local

that focus on

government-managed generation and distribution to

# of citations

22

energy models

27
28
47
55

55

Meister, et al., 2020 - 69
Martinez-Peldez et al., 2023 251

Figure 8: LGUs manage the generation/distribution of COOPs

energy cooperatives emphasize active user engagement,
co-production, and community benefits. By promoting
social and environmental benefits, these models drive
local energy democracy and enhance sustainable energy
practices within communities.

Empowerment through Governance Models

The analysis reveals that successful local energy groups
require clear governance structures that empower
Establishing a

community members. governance

model serves as a roadmap for local governments and
cooperatives to collaborate effectively in building and
managing RE projects. It emphasizes the importance
of well-organized, technically sound, and regulatory-
compliant projects that can deliver sustainable energy
solutions to communities.

Innovative Business Models for Local Energy
Communities (LECs)
The study reviews various business models for local
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energy communities (LECs), emphasizing the need for
novel regulations to support decentralized energy systems.
According to the study, local governments require the
necessary authority to supervise RE production flow
and distribution to cooperatives. Business models under
development that integrate peet-to-peer (P2P) trading
and dynamic pricing systems must be implemented
because they boost both energy distribution performance
and community engagement levels.

Fiscal Frameworks

Government investment policies related to renewable
energy are shaped by various fiscal frameworks that aim
to incentivize and support the sector. Fiscal frameworks
in renewable energy are the financial and economic tools
governments use to encourage investment, development,
and deployment of renewable energy technologies.

Author & Year

Zhaosu et al., 2022
Liu & Chu, 2019
Wang, et al.,, 2019

Su, etal, 2023
Adelekan, et al., 2024
Liu, et al., 2021

Qudrat-Ullah et al., 2024

Green Financial Subsidies and Tax Incentives

The paper discusses the influence of green financial
subsidies and tax incentives on investment efficiency in
renewable energy enterprises. While subsidies may lead to
over-investment in state-owned enterprises (SOEs), tax
incentives alleviate under-investment in non-state-owned
enterprises (Non-SOEs), highlighting the importance of
balanced fiscal policies to promote sustainable investment
practices.

Fiscal Decentralization for Green Innovation

The government investment policies for renewable energy
require the critical framework of fiscal decentralization
for success. The devolution of fiscal powers between
local and national governments creates opportunities for
enhanced green innovation and RE investments, which
better achieve sustainable energy development.
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Figure 9: Fiscal Frameworks and Insentives

Tax Incentives, Subsidies, and Environmental Levies
Government policies for RE investments use tax
incentives as well as financial assistance along with
environmental charges to achieve their objectives.
Through a combination of fiscal tools, the BRICS
states help fund green investments while supporting RE
advancement and grouping economic decisions with
environmental concerns to improve resource usage.

Influence of FIT Policies on Local Economic Conditions
The authors indicate that national and local fiscal and
socioeconomic policies influence FIT policies. According
to the paper, financial modeling should analyze local
economic dynamics to build investment systems for
renewable energy in developing nations that sustainably
respond to national economic situations.

Government Support Mechanisms
Statistical that
support for RE investments needs corporate tax

evidence demonstrates government
incentives, lowered customs, and qualified staff to
attract investors. By implementing strategic measures,
governments enhance financial policies to encourage
development by solving problems caused by legal and

governance systems.

Impact of RE on Health

The data shows that RE projects deliver better health results
to healthcare facilities and patients. Health, care delivery,
and environmental integrity gain multiple advantages from
these initiatives, as the study demonstrates.

Improved Air Quality

The data highlights the role of renewable energy sources,
mostly wind and solar power, in reducing air pollution and
improving air quality. It leads to a reduction in respiratory
illnesses and hospital admissions, demonstrating the
direct positive impact of RE on public health.

Enhanced Healthcare Access and Quality

The deployment of solar energy solutions allows
healthcare institutions to gain dependable electricity
for their medical equipment, improve functionality and
increase operating durations, enhance illumination,
preserve vaccine storage, reduce costs, and improve
economic  self-sufficiency. The improved healthcare
reaches rural areas with higher quality services because

of RE projects.

Sustainable Energy Hubs and Cost Reduction
Transforming hospitals into sustainable energy hubs
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Figure 10: Impact of RE on Health

through RE projects not only reduces harmful emissions
but also guarantees a consistent energy supply for
medical services, promoting both environmental and
human health. Healthcare institutions operating with RE
solutions could experience decreased costs, as indicated

by the data.

Improved Healthcare Operations and Efficiency
Renewable energy projects, particularly solar power,
enhance health institutions by improving service availability,
quality of care, and operational efficiency. They provide
reliable oxygen supplies, reduce hospital stays, and increase
community satisfaction, especially in low-resource settings.
Implementing hybrid renewable energy systems in hospitals
further enhances sustainability, reduces environmental
impacts, and contributes to improved health institution
operations and energy security.

Impact of RE Projects on Education

The collected data demonstrates how renewable energy
projects positively influence education and create better
educational opportunities for sustainability.
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Figure 11: Impact of RE Projects on Education

Financial and Environmental Benefits

Through hybrid energy systems, universities have
achieved energy efficiency, reduced energy costs and
CO, emissions, and a sustainable and financially viable
electricity supply for their buildings. It not only benefits
the institutions financially but also contributes to a culture
of environmental responsibility.

Enhanced Educational Opportunities and Innovative
Initiatives

The analyzed data demonstrates how educational
institutions gain better educational opportunities through
renewable energy programs that build environmental
awareness and allow students to practice sustainability
initiatives and learn renewable technology. By promoting
environmental stewardship and sustainable living, these
projects prepare students to become advocates for
environmental sustainability and a more environmentally
conscious society.

Promotion of Sustainability and Environmental
Responsibility

The data demonstrates how renewable energy education
promotes environmental respect along with sustainable
development knowledge while letting students discover
science through hands-on studies. These initiatives
train students toward a sustainable future that results in
environmental responsibility and establishes sustainability
as an institutional and community culture.
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Holistic Sustainability Strategies

The analysis demonstrates that sustainable practices
succeed best when organizations take an integrated
approach instead of handling sustainability matters
individually. Successful sustainability initiatives for higher
education institutions (HEIs) need social, governance, and
technical elements to succeed. A powerful sustainability
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culture inside educational organizations leads students
and faculty to create environmental responsibility
initiatives.

Impact of RE Projects on Tourism

Economic Benefits

The research evidence validates that RE investments
boost both tourism revenues and foreign visitors to G20
member countties in accordance with the Tourism-Led
Growth Hypothesis. Tourism can achieve sustainable
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Figure 12: Impact of RE Projects on Tourism

living standards that build up eco-energy tourism. The
implementation of green tourism supply chain management
ensures sustainability over time for the tourism sector while
providing benefits to local community members.

Infrastructure Enhancement and Sustainability
Through green tourism, investment in RE helps improve
tourism infrastructure by developing effective building
transportation  networks.
and long-term viability receive

frameworks and Tourism

sustainability  goals
support because of promotional activities geared towards
sustainable practices that fulfill global sustainability targets.

Ilyas, et al.,, 2024

Marc, et al, 2024

Uwaga, et al, 2024

Liton, et al,, 2023

Osman, et al., 2023

Figure 13: Impact of RE Projects on Environment

need to understand the specific environmental impacts
associated with each RE source, which can be influenced
by factors such as type, location, size, and implementation.

Environmental Impact Reduction through Strategic
Implementation
The research shows that the environmental impact

economic growth by enabling the development of RE
infrastructure while promoting sustainable practices for
economic progress.

Regional Development
RE
transforming RE facilities into attractions, promoting

resources enhance tourism development by

environmental education, and fostering regional

development. The integration leads to employment
growth, sustainable agriculture, and enhancement of
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Impact of RE Projects on Environment

The data highlights that the integration of renewable
energy in tourism has a profound impact on environmental
sustainability and economic growth.

Vulnerability of Renewable Energy Sources to
Climate Change

Multiple RE sources differ when it comes to their
vulnerability to climate variations. Wind energy and
hydroelectricity, together with biomass and geothermal
power, face increased vulnerability from climate change
effects, yet solar energy remains unaffected. There is a

# of citations

20

31

55

518

of RE sources can be decreased with proper selection
and correct implementation procedures. For example,
rooftop solar installations minimize the effects of land
usage. Innovative solutions and strategic planning are
identified as having substantial impacts on mitigating
negative environmental effects.
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Hydropower vs. Other Renewable Sources
Hydropower emerges as a central part of the discussion
of environmental impacts, being characterized as
the most environmentally damaging RE source. The
theme suggests that, following the reduction of fossil
fuel dependence, efforts should prioritize minimizing
hydropower development and restoring natural river
ecosystems. Wind and biomass energy possess supetrior
environmental benefits over other RE sources, which
emphasizes the value of recognizing different energy
system trade-offs.

Renewable Role in Environmental
Sustainability

The study indicates that RE reduces environmental

Energy's

pollution and contributes positively to sustainability. This
theme emphasizes the importance of integrating RE into
economic policies as a means to mitigate environmental
degradation, align with the Sustainable Development
Goals, and promote healthier ecosystems.

Author & Year
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Regional Variations in Impact and Effectiveness
This that RE
effectively decreases CO, emissions in various African

analysis demonstrates
nations and other regions differently. The analysis shows
that situational variables shape the effects of renewable
energy because local norms and implementation policies
impact the success of renewable energy programs.

Contribution to Broader Sustainable Development Goals
The study emphasizes the broader implications of renewable
energy adoption for sustainable development, such as
decreasing greenhouse gas emissions and cleaner air and water.
The theme demonstrates how renewable energy supports
universal sustainable development targets throughout different
areas, strengthening the relationship between environmental
well-being and economic advancement.

Impact of RE Projects on Economic Development

The data highlights the significant impact of renewable
energy, particularly through photovoltaic battery systems,

# of citations
. )
41

74

87

92

174

253

330

397

Figure 14: Impact of RE Projects on Economic Development

on economic development, job creation, and sustainability
across various regions.

Direct Positive Impact on Rural Economies

This theme focuses on the positive impact of renewable
energy on rural economies, which is particularly evident
in the case study of China. The strong correlation
between RE development (bioenergy, solar, hydropower)
and increased household income highlights its potential
to improve living standards and economic opportunities
in underserved areas.

Job Creation and GDP Growth

The economic development of RE is based on job
creation capability, improved productivity, and its ability
to deliver a dependable power supply. Renewable energy
generates large GDP advances, becoming an essential
economic approach with ecological advantages.

Threshold Effects and the Role of Development
Level
This theme emphasizes the nonlinear relationship between

RE consumption and economic growth. The research
reveals that the impact of RE is contingent upon the level
of energy consumption and the developmental stage of
a country. Developing nations need to surpass a certain
threshold of RE consumption to expetience positive
economic growth; below this threshold, the effect can be
negative. Developed nations, however, generally show a
positive correlation regardless of consumption level.

Influence of Country Risk and Political Stability
This theme introduces the role of country risk in the
relationship between RE and economic growth. The
nonlinear relationship, particularly the inverted U-shape
relationship observed with financial and economic
risks, suggests that the optimal level of RE investment
is contingent upon a nation's stability and risk profile.
Political stability is also shown to be a crucial factor, with
greater economic benefits observed in countries with
lower political risk.

Net Metering (NEM) Best Practices
Net metering is a mechanism incorporated into the grid
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Figure 15: Net metering (NEM) Best Practices

that allows consumers to offset their electricity costs by
generating power. Best practices in net metering focus
on optimizing the design, operation, and regulatory
frameworks to enhance efficiency and profitability for
both consumers and utilities.

Regulatory and Financial Frameworks for Net
Metering

The paper underscores the importance of clear regulatory
frameworks for net metering, emphasizing the need for
transparent policies to promote RE integration. Grid
upgrades, public-private partnerships, and financial
incentives, such as tax breaks and subsidies, are identified
as elements for successful net metering implementation,
particularly in developing countries like Pakistan.

Redesigned Network Charges
Deployment Policies
Suggestions to redesign network charges based on cost-

and Targeted

causality principles and implement targeted deployment
policies for self-consumption PVs aim to mitigate cross-
subsidies and enhance economic fairness. These strategies
promote a more equitable energy distribution system and
encourage sustainable energy practices.

Inclusivity and Economic Feasibility

The discussion on virtual net metering (VNM) highlights
its role in promoting inclusivity and economic feasibility
for consumers. VNM offers opportunities for community-
shared energy initiatives, enhancing accessibility to
renewable energy resources and encouraging consumer
participation in sustainable energy practices.

Fair Compensation and Utility Transparency

The successful implementation of net metering practices
requires standard payment rates for grid-connected
energy as well as Virtual Net Metering to develop shared
energy ventures and transparent policy improvements.
Proper implementation of these methods ensures
customer confidence while driving capital investments in
renewables and developing a sustainable energy sector.

Enhanced Solar Capacity and Emissions Reduction
Under the current net metering policy, the economic
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viability of industrial facilities for rooftop solar PV
integration suggests enhancing solar capacity and
emissions reduction in the Philippines. By improving
net metering practices and incentivizing renewable
energy adoption, countries can drive sustainable energy
development and reduce environmental impact.

Optimal Solar PV and Battery Energy Storage
(BESS) Installations

Various factors, including load demand growth, PV and
BESS degradation, inflation, and discount rates, influence
net metering profitability for medium-voltage prosumers.
Aligning peak demand pricing with solar generation
hours and improving daytime consumption can enhance
the attractiveness of net metering schemes, promoting
optimal solar PV and BESS installations.

Impact of Net Metering Policies on the Adoption of
Renewable Energy Sources

The policies related to net metering have substantial
effects on renewable energy adoption because they either
encourage or block investments in sustainable technologies.

Technology

Smart meter data and advanced analytics offer a powerful
tool for optimizing NEM programs. By identifying
specific customer segments likely to benefit from DSM
and NM programs, utilities can tailor interventions for
maximum impact, improving energy efficiency and
renewable energy integration. This data-driven approach
improves the effectiveness and efficiency of energy
demand management efforts.

Policy Design and Economic Viability

Different net metering regulations boost the adoption
of renewable energy through policies that receive
bipartisan backing and deliver customized incentives
matching regional cultural preferences. These methods
help increase renewable energy implementation rates
along with building widespread acceptance for renewable
initiatives that enable inclusive clean energy transitions.

Economic Incentives and Consumer Behavior
Varying net metering policies influence renewable energy
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adoption rates by affecting economic incentives, consumer
behavior, and the perceived benefits of renewable
technologies. The foundational policies establish the
way renewable energy spreads across markets, therefore
requiting specialized methods to maximize renewable
energy implementation.

Long-term Sustainability and Cost-effectiveness
Most NEM policies face difficulties in providing short-
term adoption support and sustaining operational
stability in the long term. Public policies require careful
reconstruction because investments exceed acceptable
levels, and profitability demands exist. Alternative
strategies are needed to stabilize the payback period
and minimize governmental expenses to sustain long-
term operational continuity. Overscaling and rebound
effects pose sustainability challenges that need stronger
government regulations.

Implications of the Study
Success in renewable energy project
leadership,

strategic investments, and sustainable strategies that

deployment

requires  strong well-formed  policies,
produce substantial environmental, economic, and social

advantages.

Leadership and Governance

Stakeholders, together with decision-makers, need active
participation at every stage of RE project development
for better sustainability and adoption results. Leadership
and governance frameworks play a vital role in guiding
these initiatives by maintaining consistency between
organizational culture and making risk assessment
frameworks to address potential threats. Successful
RE projects require strong leadership together with
stakeholder participation and strategic decision-making
processes to achieve implementation success.

Policy Making

The study emphasizes incentive policies, governance
effectiveness, and financing mechanisms in shaping the
effectiveness of RE projects. Mastering policy incentives
enables policymakers to guide RE programs toward
success. Organizations making proper investments must
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excel in governance while making decisions that support
environmental sustainability. Contemporary policies need
robust frameworks to help accelerate adoption while
decreasing carbon emissions.

Investment and Resilience

The data suggests that effective implementation relies on
adequate funding, prioritizing national goals, and ensuring
collaboration between investors and policymakers. RE
initiatives require proper funding to develop both the
economy and employment opportunities along with
environmental sustainability goals. The situation shows
why proper energy system investment choices with
ecosystem collaboration lead to resilient, sustainable
energy platforms.

Sustainability
The study highlights the transformative impact on
sustainability across various sectors, including health,

education, tourism, environment, and economic
development. It allows stakeholders to minimize
environmental hazards and achieve sustainable

development with lower carbon output levels. The
achievement of RE projects for sustainable development
requires supportive policies as well as economic

frameworks and community engagement.

CONCLUSIONS

RE projects impact various sectors, which include
improving air quality, reducing respiratory illnesses,
enhancing healthcare operations, and financial savings
in the healthcare sector. Implementing renewable
energy projects also presents logistical hurdles, grid
management challenges, sustainability obstacles, market
failures,
hurdles,
such as

technical and financial barriers, legislative
and societal challenges. Different challenges,
transportation of equipment, unstable energy
systems, sustainability problems, market flaws, and public
petception gaps, limit renewable energy implementation
efficiency. Successful renewable energy project parameters
include community participation, financial sustainability,
collaborative  decision-making, robust  government
regulation, and community empowerment, which produces

environmental sustainability and economic development.
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Based on the findings of the study, the following
recommendations are proposed:

1. Governments should create policy reforms that
help speed up RE adoption through prompt permitting
processes, financial support systems, and regulatory
adjustments.

2. Stakeholder participation needs to be focused from
the start of projects so they can actively communicate
and make decisions that suit community needs through
transparent interactions.

3. Active the multifaceted RE
advantages, which include cleaner air and better public

promotion of

health, educational opportunities, boost in tourism and
economic progress.

4. Schools must adopt sustainability education by using
outreach activities to teach environmental responsibility
in the community.

5. Research and development efforts must continue
to develop affordable
technologies that focus on resolving technical issues and

efficient, renewable energy

enhancing energy storage methods.
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