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Abstract— This study investigates the 
optimal tilt angle for fixed-tilt solar 
photovoltaic (PV) systems and identifies a 
suitable site for solar farm development at 
Universiti Sains Islam Malaysia (USIM) in 
Nilai, Negeri Sembilan, Malaysia. 
Experimental data were collected from 
Terco PST2291 solar modules positioned at 
various tilt angles of 5°, 10°, 20°, 30°, 40°, 
and 50°, and supplemented with PVsyst 
software simulations. The results indicate 
that a 5° tilt angle maximizes energy yield 
under local climatic conditions. A site 
suitability analysis was conducted to 
determine the best location for a solar farm 
within the USIM campus. Five potential sites 
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Abstract— Renewable energy sources 
have gained substantial significance 
concerning the depletion of non-renewable 
energy resources and the adverse 
environmental consequences associated 
with their consumption. However, the 
possible impact of shifting from non-
renewable energy to renewable energy 
sources is still debatable. Moreover, the 
broadening development of renewable 
energy technologies mainly in the 
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transportation sector determines the viability 
of renewable energy is scarce. Hence, this 
study aims to provide an understanding of 
the impact of Renewable energy technology 
on the environment and to evaluate the 
viability of renewable energy 
implementation in the transportation sector. 
This bibliometric review provides insights on 
advancing renewable energy technology, 
and current evidence present from different 
perspectives. The extensive search of this 
study revealed that the negative impacts of 
renewable energy can be mitigated through 
careful planning and implementation of 
renewable energy projects, such as 
conducting thorough environmental impact 
assessments and developing appropriate 
waste management. The environmental 
impact associated when electrical 
generation relies on fossil fuel is worse, 
while renewable energy can substantially 
reduce emissions, for example in electric 
vehicles. This literature review provides 
fundamental evidence that highlights the 
strong viability of renewable energy 
specifically in electric vehicle applications in 
terms of economic, social, environmental, 
and technical aspects. 

 
I. Introduction 

The growth of renewable 
energy technologies, 
particularly solar energy, gained 

significant traction with the 
creation of the International 
Solar Energy Society (ISES). 
This organization played a key 
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role in advancing solar energy 
research and development 
across various industries. The 
progress made was further 
boosted by an energy crisis 
marked by rising oil prices. This 
crisis highlighted the problems 
of relying on fossil fuels and led 
to increased focus on alternative 
energy sources. As a result, this 
period became crucial for 
accelerating developments in 
solar technology and setting the 
stage for the rapid growth of 
renewable energy technologies. 
In the 21st century, concerns 
about climate change and the 
environmental impact of fossil 
fuels have prompted a rapid shift 
towards renewable energy. 
Technological advances have 
made renewable energy more 
powerful, affordable and widely 
used. According to the global 
energy review 2021, the global 
energy production had increased 
from 27% to 29% from the year 
2019 to 2020 respectively. It was 
further anticipated that 
renewable energy sources will 
account for over 42% of global 
electricity generation by 2028 
[1]. 

Recently, the usage of 
renewable energy in the 
transportation sector has gained 
momentum. One of the most 
notable advancements is the 
development of electric vehicles 
(EVs), which utilize electricity 
generated from renewable 
sources such as wind, solar, and 
hydro power. EVs have become 
a focal point in the transition 
towards cleaner transportation 
due to their potential to 
significantly lower greenhouse 
gas emissions compared to 
conventional internal 
combustion engine vehicles. 
Studies demonstrate that EVs 
can significantly cut CO2 
emissions, with reductions of up 
to 72% [2]. This reduction is 
primarily due to the fact that 
EVs produce zero tailpipe 
emissions, and when charged 
with electricity from renewable 
sources, their overall carbon 
footprint is considerably lower 
compared to conventional 
internal combustion engine 
vehicles [3].  

Despite significant 
advancements in utilizing 
renewable energy technologies 
in the transportation sector, 
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challenges remain in fully 
integrating these solutions into 
global energy systems and 
achieving widespread adoption 
[4]. Therefore, it is essential to 
understand and identify the 
potential benefits and drawbacks 
from this towards the 
environment. Moreover, in 
general, People in remote areas 
lack access to necessities. 
Renewable energy projects may 
not necessarily benefit local 
communities economically, 
which exacerbates 
socioeconomic inequality. 
However, the viability of 
transforming the world into 
renewable energy technologies 
is significantly vital to 
accommodate the needs of each 
individual. 

The challenges facing EVs 
include insufficient charging 
infrastructure, limited battery 
range, high initial costs, 
concerns about battery life and 
recycling, dependence on the 
electricity source, limited model 
availability, and difficulties in 
integrating with existing 
automotive technologies. These 
issues collectively impact the 
widespread adoption and 

practicality of EVs. Hence, a 
bibliometric review is developed 
to fully understand the current 
research status of renewable 
energy technology in the 
transportation sector and explore 
research hot spots and frontiers, 
an in-depth analysis of the 
scholarly communication. This 
study aims to understand the 
impact of renewable energy 
technology on the environment 
and to evaluate the viability of 
renewable energy (e.g. EV) 
implementation in the 
transportation sector. 

 
II. Significant of Study 

The significance of this work 
stems from its potential to 
increase the understanding on 
how EVs might contribute to 
environmental sustainability. 
Furthermore, the results offer 
significant perspectives on the 
wider advantages of combining 
renewable energy sources with 
EVs, underscoring the 
significance of shifting to 
sustainable energy options. The 
findings of this study can help 
develop policies that will lower 
greenhouse gas emissions, 
enhance air quality, and 
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encourage environmentally 
friendly transportation. In 
summary, it highlights the 
significance of EVs in 
accomplishing environmental 
objectives and backs initiatives 
to create and execute regulations 
that promote their extensive 
integration. 

 
III. Bibliometric Review 

A bibliometric review is a 
comprehensive and quantitative 
analysis of published literature 
in a particular field, aimed at 
identifying patterns, trends, and 
influential works. This method 
involves the use of statistical 
tools to analyze publications, 
citations, authorship, and 
research impact, providing 
insights into the development 
and structure of research 
domains [5, 6]. 

Unique features of a 
bibliometric review include the 
ability to objectively assess the 
influence of individual articles, 
authors, or journals through 
citation analysis, co-citation 
analysis, and keyword co-
occurrence. It helps in mapping 
the intellectual structure and 
evolution of a field, identifying 

key research themes, and 
highlighting gaps in the 
literature [7]. 

Prominent studies using this 
method include the work by 
Chen et al. [7], which mapped 
the knowledge domain of 
nanotechnology, and the study 
by van Eck and Waltman [5], 
which developed the 
VOSviewer software for 
constructing and visualizing 
bibliometric networks. Another 
significant example is the 
analysis by Donthu et al. [6], 
which examined the impact of 
COVID-19 on business and 
economics research using 
bibliometric techniques. 

The bibliometric review 
process in Table 1 provides 
insights into advances in 
renewable energy technology, 
current evidence presents from 
different perspectives. We chose 
specific keywords relevant to 
our study. These included 
“viability renewable energy 
implementation electric vehicle 
transportation sector” and “total 
pollution electric fossil fuel 
vehicle”.  These  keywords  were



ISSN: 2180-3811         Vol. 16     No. 1    January - June 2025

Journal of Engineering and Technology 

110

Journal of Engineering and Technology 

6 
ISSN: 2180-3811 Vol. XX No. X 

 

Table 1: Detailed Process of Search Keywords and the Total Number of Articles 
Retrieved from the Database of the review opt to this study. 

Step Description 
Selection of 
Keywords 

- Specific keywords chosen:  
1. “viability renewable energy implementation electric vehicle 

transportation sector”  
2. “total pollution electric fossil fuel vehicle”  

- Aim: Encompass literature on renewable energy in 
transportation. 

“total pollution electric fossil fuel vehicle” 
Database Search 

(Coverage: 
Wide range of 

academic 
journals and 
publications) 

Google Scholar  
Scopus 

Web of Science  
Jstor  

ScienceDirect 

Search Criteria Articles published from 2018 onwards 
English 

Initial Search 
Results 

17,300 results for the first set of keywords 
16,800 results for the second set of keywords 

Refinement of 
Search 

“total pollution”  Refined results 
= 337 results “electric vehicle” 

“fossil” 
 “fuel vehicle” 

Screening 
Process 

Criteria for 
screening 

  

Relevance to research 
questions 

Final selected 
articles = 18 

Significance of findings 
Number of citations 

Content 
Analysis 

Conducting a detailed review of the selected articles to extract 
qualitative information on the benefits, drawbacks, and 

viability of renewable energy technologies in the 
transportation sector. 

Thematic 
Analysis 

Identifying and analyzing recurring themes and patterns within 
the literature to provide a structured understanding of the 

research topic. 
 
chosen to capture literature 
discussing the feasibility of 
incorporating renewable energy 
into the transportation sector, 
particularly focusing on EVs, 
and comparing the total 
pollution generated by electric 

and fossil fuel vehicles. We 
employed a range of reputable 
academic databases recognized 
for their comprehensive 
collections of scholarly articles 
across diverse disciplines. These 
databases included Google 
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Scholar, Scopus, Web of 
Science, Jstor, and 
ScienceDirect. Each of these 
databases covers a wide range of 
academic journals and 
publications, providing a 
comprehensive pool of literature 
to search from. The search was 
limited to articles published 
from the year 2018 onwards. 
This timeframe selection 
ensured that the literature 
considered was up-to-date and 
reflected recent advancements 
and findings in the field. The 
initial searches returned a large 
number of results, indicating the 
abundance of literature on the 
chosen topic. Specifically, there 
were 17,300 results for the first 
set of keywords and 16,800 
results for the second set of 
keywords. The searches were 
refined with grouping of “total 
pollution” “electric vehicle” 
“fossil fuel vehicle”, which 
returned 337 results. From the 
refined set of results, we selected 
18 relevant literatures for review. 
These selections were based on 
the significance of the findings, 
relevance to the research 
questions, and possibly the 
number of citations indicating 

the impact and recognition of the 
study within the academic 
community. This involved 
critically assessing the 
methodologies, results, and 
conclusions of each study to 
extract relevant insights and 
information for our research. 

Table 2 provides an overview 
of research studies on renewable 
energy and EVs including the 
number of citations. Citation 
analysis was conducted to assess 
the scholarly impact and 
relevance of key publications 
pertinent to the intersection of 
renewable energy technologies 
and the transportation sector. 
This approach involved the 
systematic identification and 
evaluation of academic articles, 
selected based on their thematic 
alignment with the research 
objectives, which focus on the 
integration of renewable energy, 
EVs, and sustainability within 
transportation. 

Table 2 also provided a concise 
summary of the articles 
reviewed, including details such 
as the title, authorship, and the 
number of citations each 
publication has accrued. Citation 
data      were      sourced      from 
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Table 2: The list of publication that are relevant to research questions and the 
number of citations. 

Title Citation 
Brown vs Green Energy Sources and Resource Productivity: The Role 
of Human Capital and Technology Transfer in Developing Economies 
[8] 

1 

Electric Vehicles and Biofuels Synergies in the Brazilian Energy 
System [9] 34 

A Comparison of Battery and Hydrogen Fuel Cell Electric Vehicles 
for Clean Transportation [10] 3 

On the Role of Renewable Energy Policies and Electric Vehicle 
Deployment Incentives for a Greener Sector Coupling [16] 23 

Hybrid PV Systems and Colocalization of Charging and Filling 
Stations for Electrification of Road Transport Sector [20] 1 

Implementation of Electric Vehicles to Support Energy Conservation 
and Efficiency Improvement in the Transportation Sector in Indonesia 
[17] 

3 

Electric Vehicle and Renewable Energy Sources: Motor Fusion in the 
Energy Transition From a Multi-Indicator Perspective [21] 26 

The Synergies of Shared Autonomous Electric Vehicles With 
Renewable Energy in a Virtual Power Plant and Microgrid [12] 23 

The role of renewable energy technologies in enhancing human 
development: Empirical evidence from selected countries [26] 11 

The Renewable Energy Production Capability of Settlements to Meet 
Local Electricity and Transport Energy Demands [23] 5 

A Novel Doubly-Green Stand-Alone Electric Vehicle Charging 
Station in Saudi Arabia: An Overview and a Comprehensive 
Feasibility Study [13] 

9 

Mobility From Renewable Electricity: Infrastructure Comparison for 
Battery and Hydrogen Fuel Cell Vehicles [22] 49 

Review of energy system flexibility measures to enable high levels of 
variable renewable electricity [32] 1810 

The Impact of Electrical Vehicles on Sustainability: Jordan as a Case 
Study [25] 3 

Experimental and Modeling Analysis of Graphite Electrodes With 
Various Thicknesses and Porosities for High-Energy-Density Li-Ion 
Batteries [24] 

66 

A Review of the Technologies, Challenges and Policies Implications 
of Electric Vehicles and Their Future Development in India [18] 3 

A Review of Renewable Energy Sources, Sustainability Issues and 
Climate Change Mitigation [33] 35 
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reputable academic databases, 
including Scopus and Google 
Scholar. The citation counts 
serve as a quantifiable measure 
of the scholarly impact and 
recognition each work has 
achieved within the academic 
community. 

Citation analysis was 
employed as a key 
methodological tool, predicated 
on the premise that the 
frequency of citations is 
indicative of an article’s 
influence and academic 
significance. However, it is 
acknowledged that citation 
counts alone do not fully 
encapsulate the quality, rigor, or 
relevance of the research. To 
address this limitation, the 
content and thematic focus of 
each article were critically 
appraised to ensure their 
substantive contribution to the 
research area. 

The articles were meticulously 
selected to reflect a broad 
spectrum of perspectives and 
research outcomes relevant to 
the study. These include the 
synergies between EVs and 
renewable energy sources, the 
role of policy frameworks and 

human capital in fostering the 
adoption of green technologies, 
and the diverse challenges and 
opportunities associated with the 
deployment of these 
technologies across different 
geopolitical contexts. This 
methodological approach 
enabled the compilation of a 
robust and comprehensive body 
of literature, thereby 
underpinning the subsequent 
analysis and discussions within 
the study. 

Table 3 presents a thematic 
analysis of key findings from 
research studies related to 
renewable energy, EVs, findings, 
the authors, and the publication 
year for each study. This 
structured approach allows for a 
clear understanding of the 
diverse research areas and their 
implications for advancing 
renewable energy and EV 
adoption. and associated 
technologies. The table includes 
the theme, a summary of the 
findings is organized into 
distinct themes, highlighting the 
contributions and insights of 
each study.  
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Table 3: Thematic analysis of findings from relevant literatures. 
Theme Findings 

Renewable 
Energy and 
Resource 

Productivity 

Human capital and technology transfer enhance the productivity of 
green energy sources in developing economies [8]. 

Electric Vehicles 
(EVs) and 

Synergies with 
Other 

Technologies 

Synergies between EVs and biofuels improve sustainability and 
reduce emissions in Brazil [9]. 

BEVs are more energy-efficient, while FCEVs offer faster 
refueling times; infrastructure development is critical for adoption 
[10]. 

Innovative cooling techniques improve temperature uniformity in 
EV battery packs [11]. 

Shared autonomous EVs integrated with renewable energy in a 
virtual power plant enhance energy efficiency [12]. 

Demonstrates the feasibility of a doubly-green stand-alone EV 
charging station in Saudi Arabia [13]. 

EV adoption can result in significant carbon savings even in 
regions dominated by thermal power plants [14]. 

Reviews the progress and perspectives of using EVs for vehicle-to-
grid services, highlighting the benefits and challenges [15]. 

Policy and 
Development 

Effective renewable energy policies and EV deployment incentives 
are essential for promoting greener sector coupling [16]. 

EV implementation significantly improves energy conservation and 
efficiency in Indonesia’s transportation sector [17]. 

Reviews current EV technologies and challenges in India, discusses 
policy implications, and suggests future development pathways 
[18]. 

A 100% renewable energy-based transport sector in Europe is 
feasible with appropriate technological and policy measures [19]. 

Renewable 
Energy 

Integration and 
Flexibility 

Hybrid PV systems with colocalized charging and filling stations 
support the electrification of road transport [20]. 

Integrating EVs with renewable energy sources is crucial for a 
sustainable energy transition [21]. 

Highlights various flexibility measures in energy systems to 
accommodate high levels of variable renewable electricity [22]. 

Assesses the capability of settlements to produce renewable energy 
to meet local electricity and transport energy demands [23]. 

Energy Storage 
and Battery 

Technologies 

Optimizing electrode thickness and porosity can significantly 
enhance energy density and battery performance [24]. 

The adoption of electric vehicles (EVs) in Jordan has a significant 
positive impact on sustainability [25]. 
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IV. Analysis 
A. Renewable Energy and 

Resource Productivity 
The research by Aladejare and 

Salihu [8] highlights the crucial 
role of human capital and 
technology transfer in enhancing 
the productivity of green energy 
sources within developing 
economies. The study 
emphasizes that by effectively 
building capacity in human 
capital and transferring 
advanced technologies, these 
economies can achieve better 
resource productivity and 
sustainable development 
outcomes.  

 
B. Electric Vehicles (EVs) 

and Synergies with Other 
Technologies 

A collection of studies 
explores the synergies between 
EVs and other renewable 
technologies. Dranka and 
Ferreira [9] focus on the 
integration of EVs and biofuels 
in Brazil, demonstrating how 
this synergy can improve 
sustainability and reduce 
emissions. Endiz [10] compares 
battery electric vehicles (BEVs) 
and hydrogen fuel cell electric 

vehicles (FCEVs), highlighting 
that while BEVs are more 
energy-efficient, FCEVs 
provide faster refueling times, 
which is crucial for long-
distance travel.  

Additionally, Gungor and 
Cetkin [11] discuss innovative 
cooling techniques that enhance 
temperature uniformity in EV 
battery packs, thereby 
improving performance and 
longevity. Another study by 
Iacobucci et al. [12] examines 
the integration of shared 
autonomous EVs with 
renewable energy in virtual 
power plants, emphasizing the 
enhanced energy efficiency this 
model offers. Finally, 
Oladigbolu et al. [13] 
demonstrate the feasibility of a 
doubly-green stand-alone EV 
charging station in Saudi Arabia, 
which has significant 
implications for sustainable 
transportation infrastructure in 
the region. 

Further, Pyakurel et al. [14] 
provide an analysis showing that 
EV adoption can lead to 
significant carbon savings even 
in areas where electricity 
generation is primarily 
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dependent on thermal power 
plants. Ravi and Aziz [15] 
review the progress and 
potential of using EVs for 
vehicle-to-grid services, 
focusing on the benefits and 
challenges associated with this 
technology. 

 
C. Policy and Development 

Within the policy realm, 
Esmaeili et al. [16] emphasize 
the importance of renewable 
energy policies and EV 
deployment incentives for 
promoting greener sector 
coupling. These policies are 
crucial for accelerating the 
adoption of renewable energy 
technologies and EVs. Fitriana 
[17] further illustrates how the 
implementation of EVs can 
significantly improve energy 
conservation and efficiency in 
Indonesia’s transportation sector, 
highlighting the role of 
supportive policy and 
infrastructure development. 

Mittal [18] provides a 
comprehensive review of the 
current state of EV technologies 
in India, the challenges faced, 
and the policy implications. The 
study suggests future 

development pathways that 
could enhance the adoption of 
EVs. Meanwhile, Ram et al. [19] 
analyze the feasibility of a 100% 
renewable energy-based 
transport sector in Europe, 
concluding that it is achievable 
with the right technological 
advancements and policy 
measures. 

 
D. Renewable Energy 

Integration and Flexibility  
The studies under this theme 

explore the integration of 
renewable energy with various 
technologies. Fagerström et al. 
[20] examine hybrid 
photovoltaic systems co-located 
with charging and filling stations, 
showing how this setup supports 
the electrification of road 
transport. Gil-García et al. [21] 
stress the importance of 
integrating EVs with renewable 
energy sources to ensure a 
sustainable energy transition. 

Ligen et al. [22] highlight the 
need for flexibility in energy 
systems to manage high levels of 
variable renewable electricity. 
Their findings suggest that 
implementing flexibility 
measures is critical to 
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accommodating the intermittent 
nature of renewable energy. 
Kulcsár et al. [23] assess the 
capability of settlements to 
produce renewable energy that 
meets local electricity and 
transport energy demands, 
providing a framework for 
optimizing energy production at 
the community level. 

 
E. Energy Storage and 

Battery Technologies 
Research in energy storage and 

battery technologies focuses on 
optimizing performance to 
support the broader adoption of 
renewable energy and EVs. 
Malifarge et al. [24] investigate 
how optimizing the thickness 
and porosity of graphite 
electrodes can significantly 
enhance energy density in Li-ion 
batteries, which is critical for 
improving EV range and 
performance. Additionally, 
Shatnawi [25] examines the 
impact of EV adoption in Jordan, 
concluding that it positively 
contributes to sustainability 
through reduced greenhouse gas 
emissions and decreased 
reliance on fossil fuels. 

The findings presented in this 
table 3 reflect a broad spectrum 
of research dedicated to 
advancing renewable energy 
technologies, enhancing the 
efficiency and sustainability of 
EVs, and formulating effective 
policies to support these 
transitions. Each study 
contributes valuable insights 
into how different technologies 
and policies can synergize to 
address the global challenges of 
energy sustainability and 
climate change. 

 
F. Benefit And Drawback of 

Renewable Energy 
Application Toward 
Environment 

Numerous social, 
environmental, and economic 
benefits come with using 
renewable energy. The two main 
advantages of producing energy 
are lowering air pollution and 
carbon emissions. Workers with 
the necessary skills in the 
production and manufacturing 
sectors might find several 
employment opportunities in 
renewable energy technology. 
Additionally, this guarantees the 
use of less expensive energy, 
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which eventually strengthens the 
national economy [26]. 

While renewable energy 
sources offer numerous 
environmental benefits, it is 
important to acknowledge that 
there are also some 
disadvantages associated with 
their implementation. These 
disadvantages include the 
potential impact on wildlife and 
ecosystems during the 
installation and operation of 
renewable energy infrastructure, 
such as wind turbines and solar 
panels [27]. 

Additionally, the production 
and disposal of renewable 
energy technologies can result in 
their own environmental impact, 
such as the extraction of raw 
materials and the generation of 
waste [28]. Furthermore, there 
may be challenges in the 
integration of renewable energy 
into existing power grids, as well 
as issues with intermittency and 
storage of renewable energy.  

 
G. Advantage and 

Disadvantage of 
Renewable Energy 
Application In EV 

Overall, the advantages of 
using renewable energy for EVs 
outweigh the disadvantages. By 
adopting renewable energy 
sources to power EVs, we can 
mitigate air pollution, enhance 
energy security, and promote 
sustainability in the 
transportation sector. In order to 
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renewable sources, their carbon 
footprint is significantly lower 
than that of fossil fuel vehicles 
[11]. This highlights the 
importance of transitioning 
towards cleaner energy sources 
to maximize the environmental 
benefits of EVs. However, if 
EVs continue to rely on 
electricity generated from fossil 
fuels, their emissions can indeed 
surpass those of conventional 
vehicles [15]. 

The transition to EVs is 
primarily motivated by the aim 
to reduce reliance on fossil fuels 
and combat environmental 
pollution [18]. EVs offer 
advantages such as zero exhaust 
emissions and the possibility to 
be powered by renewable energy 
sources, ranking them as a 
promising alternative to 
conventional vehicles [10]. The 
global trend towards adopting 
EVs is pushed by concerns about 
air pollution, greenhouse gas 
emissions, and the scarce nature 
of fossil fuel resources [30]. 

While EVs have the potential 
to reduce air pollution and 
greenhouse gas emissions, the 
environmental impact of their 
widespread adoption relies on 

factors like the energy sources 
used for electricity generation 
and the materials and 
technologies involved in EV 
production [24]. It is crucial to 
consider the holistic 
environmental implications of 
transitioning to EVs, covering 
aspects such as source of 
electricity and disposal of 
batteries at the end of their 
service life. 

In conclusion, the assessment 
of total pollution between EVs 
and fossil fuel vehicles is not so 
straightforward and demands a 
more complete evaluation of 
various factors. While EVs can 
substantially reduce emissions 
when powered by renewable 
energy sources, their 
environmental impact may 
escalate if electricity generation 
relies on fossil fuels. 
Transitioning towards cleaner 
energy sources and sustainable 
practices is vital to optimize the 
environmental advantages of 
EVs. 
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sector is a promising approach 
for reducing greenhouse gas 
emissions and promoting 
sustainability. Numerous studies 
showcased the significance of 
combining renewable energy 
sources with EVs to improve 
energy efficiency and 
environmental benefits.  

The optimization of EV 
deployment in the transportation 
sector can be achieved by 
utilizing new and renewable 
energy sources in power plants 
to minimize emissions [17]. 
Studies stress the importance of 
evaluating the impact of EVs on 
energy systems that incorporate 
various renewable energies for 
electricity production and 
biofuels in the transportation 
sector [9]. The global adoption 
of EVs presents an opportunity 
to advance environmental 
decarbonization efforts and 
increase the demand for 
renewable energy resources [13].  

Efficient electrification of the 
transport sector can be realized 
by co-locating hydrogen 
refueling stations with EV 
charging stations to incorporate 
more intermittent renewable 
energy sources [20]. EVs, in 

conjunction with renewable 
energy sources, have the 
potential to significantly reduce 
carbon emissions in both the 
power generation and 
transportation sectors [31]. The 
shift from fossil fuels to 
renewable energy sources, 
coupled with the uptake of EVs, 
is essential for decreasing 
greenhouse gas emissions and 
fostering sustainable 
transportation systems. 

EVs provide grid balancing 
flexibility and enable the 
integration of renewable energy 
sources, underscoring the 
synergies between shared 
autonomous EVs and renewable 
energy in virtual power plants 
and microgrids [12]. Policies 
that promote renewable energy 
and offer incentives for EV 
deployment play a crucial role in 
achieving greener sector 
coupling and the long-term 
integration of renewable energy 
resources [16]. Integration of 
EV fleets with renewable energy 
generation systems can help 
offset fluctuations in energy 
outputs and support zero-
emission transport systems [23].  
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The combination of EVs and 
renewable energy sources is 
viewed as an optimal solution to 
mitigate climate change and 
facilitate the energy transition 
[21]. Also, the adoption of EVs 
powered by renewables can 
contribute to reducing air 
pollution, enhancing energy 
security, and promoting 
sustainability in the 
transportation sector [25]. EVs, 
powered by renewable 
electricity, can address 
environmental challenges by 
eliminating fossil fuel 
combustion and promoting the 
use of clean energy sources [22]. 

In conclusion, the 
incorporation of renewable 
energy for EVs in the 
transportation sector shows 
great promise in achieving 
sustainability objectives, 
reducing emissions, and 
enhancing energy efficiency. By 
integrating EVs with renewable 
energy sources, the world can 
progress towards decarbonizing 
their transport systems and 
moving towards a greener future. 

 
V. Discussion and 

Conclusion 

Key initiatives are essential to 
enhance the adoption and 
effectiveness of renewable 
energy technologies. 
Governments should implement 
policies that incentivize 
renewable energy sources and 
electric vehicles (EVs). 
Financial incentives such as 
subsidies, tax credits, and grants 
can boost renewable energy 
projects and EV affordability. 
Stricter emissions regulations 
for automobiles will also 
expedite the shift from fossil 
fuels to cleaner energy sources. 

Significant investment in 
infrastructure is critical for 
integrating renewable energy 
into existing systems. Upgrading 
and expanding grid 
infrastructure, particularly 
through advanced smart grid 
systems, will stabilize energy 
supply and improve storage 
capabilities as renewable energy 
inputs increase. 

Ongoing research and 
development (R&D) are vital for 
addressing technical challenges. 
Advances in battery technology, 
energy storage systems, and 
cost-effective renewable energy 
solutions will further accelerate 
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the adoption of sustainable 
technologies. 

Raising public awareness 
about the environmental and 
economic benefits of renewable 
energy and EVs is equally 
important. Educational 
initiatives can foster positive 
attitudes and greater support for 
sustainable technologies. 

Global cooperation is essential 
for addressing climate change 
and promoting renewable 
energy adoption. Collaboration 
among nations can facilitate 
knowledge sharing, support for 
developing countries, and faster 
progress in sustainable energy 
implementation. 

Ensuring sustainable supply 
chains for renewable energy 
technologies and EVs is also 
crucial. Responsible sourcing, 
recycling, and minimizing 
environmental impacts in 
production processes will 
enhance their overall 
sustainability. 

The transition to renewable 
energy technology is key to 
addressing global environmental 
challenges. Renewable energy 
offers significant potential to 
reduce greenhouse gas 

emissions and mitigate climate 
change, especially through its 
application in the transportation 
sector with EVs. Shifting from 
fossil fuels to renewable sources, 
such as wind, solar, and 
hydropower, reduces air 
pollution, conserves resources, 
and improves energy security. 

Challenges such as grid 
infrastructure upgrades, energy 
storage solutions, and renewable 
energy intermittency must be 
addressed. However, the 
benefits, including lower 
emissions, improved public 
health, and environmentally 
friendly job creation, far 
outweigh these obstacles. The 
adoption of renewable energy 
and EVs presents a sustainable 
pathway for the future. 

Supportive policies, 
infrastructure investments, R&D 
advancements, public awareness 
initiatives, global cooperation, 
and sustainable supply chains 
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The combination of EVs and 
renewable energy sources is 
viewed as an optimal solution to 
mitigate climate change and 
facilitate the energy transition 
[21]. Also, the adoption of EVs 
powered by renewables can 
contribute to reducing air 
pollution, enhancing energy 
security, and promoting 
sustainability in the 
transportation sector [25]. EVs, 
powered by renewable 
electricity, can address 
environmental challenges by 
eliminating fossil fuel 
combustion and promoting the 
use of clean energy sources [22]. 

In conclusion, the 
incorporation of renewable 
energy for EVs in the 
transportation sector shows 
great promise in achieving 
sustainability objectives, 
reducing emissions, and 
enhancing energy efficiency. By 
integrating EVs with renewable 
energy sources, the world can 
progress towards decarbonizing 
their transport systems and 
moving towards a greener future. 

 
V. Discussion and 

Conclusion 

Key initiatives are essential to 
enhance the adoption and 
effectiveness of renewable 
energy technologies. 
Governments should implement 
policies that incentivize 
renewable energy sources and 
electric vehicles (EVs). 
Financial incentives such as 
subsidies, tax credits, and grants 
can boost renewable energy 
projects and EV affordability. 
Stricter emissions regulations 
for automobiles will also 
expedite the shift from fossil 
fuels to cleaner energy sources. 

Significant investment in 
infrastructure is critical for 
integrating renewable energy 
into existing systems. Upgrading 
and expanding grid 
infrastructure, particularly 
through advanced smart grid 
systems, will stabilize energy 
supply and improve storage 
capabilities as renewable energy 
inputs increase. 

Ongoing research and 
development (R&D) are vital for 
addressing technical challenges. 
Advances in battery technology, 
energy storage systems, and 
cost-effective renewable energy 
solutions will further accelerate 
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