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Abstract 

The transition to renewable energy is at the forefront of global strategies to mitigate climate change and achieve a carbon-free 

future. Fossil fuel dependency has historically driven economic growth but at the cost of rising greenhouse gas emissions and 

environmental degradation. Renewable energy sources such as solar, wind, and hydropower present sustainable alternatives 

that can reduce emissions, enhance energy security, and foster socioeconomic development. However, their adoption faces 

significant challenges, including technological intermittency, high initial investment, outdated infrastructure, and fragmented 

policy frameworks. This paper examines the role of renewable energy in reshaping global energy systems, highlighting both 

the barriers and opportunities associated with its integration. It also discusses the influence of renewable energy on economic 

growth, environmental sustainability, and geopolitical dynamics, with case studies demonstrating successful implementation. 

The findings reaffirm that while obstacles persist, coordinated international policies, technological innovation, and stakeholder 

collaboration can accelerate the transition to a low-carbon, sustainable energy future. 
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Introduction 

Today, global energy transitions are at the core of both 

national and international debates over climate change. The 

advent of global shift from fossil fuels to renewable sources 

of energy is considered to be crucial for accessing carbon-

free future. With an acute understanding of the negative 

impacts caused by greenhouse gas emissions, states are 

willing to embrace renewable energy solutions as an avenue 

to sustainable development. The adoption of renewable 

energy technologies within existing energy systems can 

significantly alter the production and consumption patterns 

of energy. Hence, it is important to understand the role of 

renewable energy in the global energy transition discourse 

not only for the contemporaries but also for the future 

generations who will inherit environmental problems caused 

by today’s energy choices. 

 

Transition to Renewable Energy 

Besides, in the recent decade, people have recognized the 

role of renewable power and energy has gained worldwide 

momentum as a part of the climate change and carbon 

footprints mitigation as countries moving towards an energy 

path that is sustainable. This means renewable technologies 

being adopted all over including wind and solar 

photovoltaic, and hydropower can contribute a considerable 

share towards the world’s energy demand and is damage-

free compared to fossil fuels (Gielen et al., 2019) [6]. Studies 

have shown that renewable energy technology can be 

complementary, and with energy efficiency, will further 

reduce greenhouse gas emissions to a level that keeps global 

temperature rise under the critical limits (Gielen et al., 

2019) [6]. The quest for sustainable alternatives has been 

compounded by population growth and resultant increased 

energy demand (Adu et al., 2024) [1]. Hence, there is a need 

for improved energy means to achieve a focus on fossil-free 

power systems to transition towards renewable energy as it 

is paramount for the wellbeing of the earth. 

In addition, discussing the historical perspective of energy 

transitions can highlight how previous changes from 

biomass to coal and later oil/gas, shaped technological 

innovation and economic development. Each transition 

occurred because the previous energy sources had their 

limitations and society demanded a more efficient and 

scalable energy model. The current transition to renewables 

at a global scale has the similar potential for change but also 

unique issues related to the technical feasibility, high initial 

costs, and inconsistent value of policies to adopt renewable 

energy (Obuseh et al., 2025) [11]. These issues are a 

reminder that renewables should not be viewed only as 

substitutes, but as a core element of modern strategies that 

intend to satisfy the growing demand for energy and an 

ever-important call for environmental responsibility. In 

achieving this, renewable energy has much to contribute to 

the responsibility of transitioning societies toward 

sustainable low-carbon futures, with lessons from the past 

about energy transition (Obuseh et al., 2025) [11]. 

Also, solar photovoltaics (PV), wind and hydroelectric 

technologies, being the major renewable energy 

technologies, are significant in global carbon emissions 

avoidance. In particular, PV systems have been shown to be 

very effective in avoiding greenhouse gas emissions: in 

some national projects, it was found that PV systems 

contain almost 50% of the avoided emissions (JO Jaber et 

al., 2019) [9]. Wind energy technologies also present 

significant levels of avoided carbon emissions, both in 

utility and distributed generations. Wind, along with 

pumped storage and hydroelectric systems, are also 

significant renewable sources for new electricity generation, 

where integrated PV-Wind-Pumped Hydro systems have 

been demonstrated to achieve very high renewable fractions, 

with measurable reductions in annual CO2 emissions per 

household (F zuk et al, 2021). With the widespread adoption 

of these technologies, countries are taking tangible but 

significant steps in the direction of environmentally sound 

energy generation and creating sustainable pathways for 
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packers in their economies to participate in the global 

movement from fossil fuels. Table 1 highlights the 

multidimensional barriers to renewable energy adoption. 

The main issues include technical intermittency, high costs, 

weak infrastructure, and inconsistent policies, all of which 

slow down the global transition to clean energy. 

 
Table 1: Key Challenges to Renewable Energy Transition 

 

Category Challenges References 

Technical 
Intermittency of solar/wind; reliability of supply; limited storage 

technologies 
Razmjoo et al., 2021; Obuseh et al., 2025 [11, 14] 

Economic High upfront investment; limited financing in developing economies Mokan et al., 2019; Debnath et al., 2025 [4, 10] 

Infrastructural 
Outdated grids; lack of modernization; poor integration with 

conventional systems 
Igogo et al., 2021; Debnath et al., 2025 [4, 8] 

Policy/Regulatory Fragmented frameworks; weak incentives; slow approval processes Asante et al., 2020; Obuseh et al., 2025 [2, 11] 

Social Acceptance  Public resistance; lack of awareness; uneven benefits Debnath et al., 2025 [4] 

 
Notwithstanding, the rise of renewable energy on a global 
scale is not devoid of significant hurdles that stand in the 
way to achieve an expedited and equitable rollout in 
different regions. The most general of these obstacles are 
technological challenges, which include the intermittency of 
wind and solar generation processes that complicate their 
integration into the grid and the feasibility to ensure a stable 
supply of energy (Obuseh et al, 2025) [11]. Similarly, the 
rollout faces major challenges related to the economy, 
including the high capital investment needed to establish 
renewable technologies, their high costs in non-competitive 
jurisdictions, and the relative lack of available financial 
resources to develop the necessary infrastructure in 
developing economies that frequently cause certain players 
to resort to conventional energy even in the presence of 
abundant renewable resources (Debnath et al, 2025) [4]. 
Other generalized challenges to the inclusion of renewables 
in existing energy systems are inadequate infrastructure and 
fragmented regulatory frameworks, which make it complex 
to coordinate energy systems among national and regional 
markets (Obuseh et al, 2025) [11]. Additionally, obstacles 
resulting from varying degrees of efficiency in policies and 
public acceptance accentuate the need for an all-
encompassing approach to tackle these issues on the basis of 
the socioeconomic and environmental specificities of each 
State (Debnath et al, 2025) [4]. 
The technical barrier for the applications of renewables 
encompasses reliability challenges associated with the 
intermittency of renewable energy resources. Reliable 
solutions are needed to ensure the continuity of electricity 
supply from renewable resources. Solar and wind energy are 
both low emission sources of electricity, but they are highly 
intermittent due to their reliance on weather conditions. 
They also generate more electricity during their peak 
conditions and produce less energy when the resources are 
not available (Razmjoo et al., 2021) [14]. Next-generation 
storage technologies, including batteries and hydrogen fuel 
systems, are included in the hybrid energy system to ensure 
the reliability of the electricity supply. These technologies 
allow for the capturing, storing, and dispatching of surplus 
electricity. This ensures that higher shares of renewable 
resources can be included in the system while contributing 
to further decrease system emission. This is made possible 
by the continuous dispatch of surplus electricity due to 
technology improvements and optimal resource utilization 
(Razmjoo et al., 2021) [14]. However, storage technologies 
can also face regulatory barriers that inhibit the deployment 
of the storage technologies since their applications would 
require an accompanying collection of support policies that 
will facilitate the technological development and market 
entry (Asante et al., 2020) [2]. 

Likewise, another prominent issue relates to the economic 

considerations that renewable energy projects tend to face, 

with the primary obstacles in the form of the substantial 

upfront investments and costs that are required for the 

development and deployment of the projects. The capital-

intensive nature of technologies such as solar farms, wind 

turbines, and large-scale hydroelectric infrastructure 

necessarily require a considerable investment that presents a 

barrier to entry for the more limited capabilities of lower-

income nations and their regions (Mokan et al., 2019) [10]. 

Studies further suggest that in addressing these economic 

issues, the successful deployment of renewable energy 

projects would depend on the commitment from public and 

private investors, coupled with a proactive approach toward 

risk management and resource planning (Mokan et al., 

2019) [10]. Although oppositions suggest that these economic 

demands may hinder growth, data analysis has shown that 

renewable energy investments support economic progress 

and employment through technology advancements in the 

long-term (Dirma et al., 2024) [5]. Investments would have 

become an opportunity for innovation that renewables 

projects may attract, making these sectors sustainable not 

only for the rights of the environment but for economic and 

employment growth as well, despite the challenges posed by 

the cost and investment aspects of renewable energy 

technologies. 

In a similar vein, modernizing the current energy 

infrastructure is a primal challenge on the way to 

successfully integrate renewable energy to the electric grid. 

The existing systems of grid energy, assuming fossil fuel 

centralized generation, should be modernized for the 

integration of renewable energy, which is inherently 

unstable and requires adjustments for energy supply to 

diverse developing regions. Across unequal electric supply 

and demand, many countries do not have the capacity to 

synchronize inherent intermittency of renewables with 

changing demand, indicating technical and investment gaps 

in modern grid technologies (Debnath et al., 2025) [4]. In 

addition, large-scale energy consumers, such as mines face 

significant technical challenges in integrating renewables 

requiring individualized, stable operation under demanded 

resource efficiency (Igogo et al., 2021) [8]. Considering 

these infrastructural challenges, coordinated grid 

modernization investments and individual energy 

management developments should be considered.  

In contrast, renewable energy offers a specific set of 

prospects to promote sustainable development and to help 

economic growth within both developed and emerging 

economies. The deployment of renewable technologies such 

as solar and wind generates jobs, technological development 
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and investment, making the energy sector's performance a 

driver for economic growth at large (Dirma et al., 2024) [5]. 

Renewables supply a considerable share of the world’s 

energy demand and their economic benefit manifests 

through environmental protection, improved air quality, 

energy security, and stability, all fundamental pillars of 

long-term economic growth (Gielen et al., 2019) [6]. 

Renewable energy, coupled with energy efficiency, also 

accelerates global progress on efforts to reduce greenhouse 

gas emissions, turning a country’s economic agenda into a 

climate agenda (Gielen et al., 2019) [6]. Countries focused 

on renewable energy-oriented efforts can increasingly 

achieve these environmental and socioeconomic objectives 

through innovation and the growth of the clean energy 

sector (Dirma et al., 2024) [5]. 

In addition, the growth of the renewable energy industry can 

potentially create jobs and stimulate economic development 

at the local level. Increasing investments in wind energy, 

solar energy, and other clean technologies correlates with 

higher demand for professionals, semi-skilled and unskilled 

workers throughout the project development cycle, 

construction, and maintenance. The distinct nature of 

renewable energy financing through mechanisms such as 

project finance also helps generate opportunities for locally 

created jobs as it attracts investments and fair risk 

distribution among project stakeholders (Benavides-Franco 

et al., 2023) [3]. Studies have shown that governance policies 

aimed at the strengthening and financial competitiveness 

foster the development of a suitable economic context that 

increases the probability of project success and further 

enhances positive effects on surrounding communities 

(Benavides-Franco et al., 2023) [3]. The links between 

renewable energy development and local economic activity 

offer a further contribution to environmental goals in that it 

facilitates a more equitable distribution of economic 

activities and opportunities in the context of the wider 

society. 

Moreover, renewable energy projects may have quantifiable 

positive impact on the environment due to pollution 

reduction and preservation of important natural resources 

through cleaner production methods. The use of sustainable 

technologies like as photovoltaic, wind, and hybrid systems 

tend to lead to reduced emissions of carbon dioxide and 

other pollutants, resulting in better air and water quality in 

both urban and rural areas (Razmjoo et al., 2021) [14]. As an 

example, technical assessment of cases involving high 

renewable fraction energy systems showed that CO2 

emissions at the household level may be reduced to an 

appreciable extent, in some studied cases by more than 2000 

kg per year (Razmjoo et al., 2021) [14]. Further, the positive 

impact on the environment could be enhanced through 

focusing project management on appropriate critical success 

factors, including attention to the local environment and 

decisions to comply with the established guidelines and 

regulations throughout planning and realization stages 

(Mokan et al., 2019) [10]. Therefore, development of 

renewable energy projects with clear understanding of the 

impact on pollution reduction and resource consumption 

may support simultaneous addressing ecological issues and 

sustainability of energy supply for the future. 

Similarly, to its benefit on economy and environment, the 

energy transition when putting in place adds a major 

geopolitical effect based on new energy independence and 

security trends. Many governments depending on oil and 

gas import to satisfy their domestic needs managed to scape 

part of the traditional link between security vulnerabilities 

and this need (issues with supplies, geopolitical tension 

etc.). At the same time, old and new dependencies were 

being established due to the new globalization of energy 

markets and the increasing trade of new renewable energies 

carriers (i.e. green hydrogen, synthetic fuel…) (Schmidt et 

al., 2019) [15]. The new partnership created after the profit 

redistribution in this new trade model, not only direct 

changed the power balance, but also promoted a more 

collaborative approach to climate engagement, which in one 

way or the other was on the basis of the new regional 

mechanisms of energy security. The new approach is mainly 

based on the strategic cooperation among countries that will 

have to deal with unnecessary competition coming along the 

differences of availability and social appreciation of the new 

energy resources (Schmidt et al., 2019) [15]. 

 

Influence on the Worldwide Energy Framework 

Emerging patterns of production and consumption linked to 

the increased integration of renewable energy sources 

reshape global energy systems, cutting across many sectors. 

The growing use of solar and wind power, speeding 

electrification of industries, and lifting biomass use drive 

major changes in traditional energy supply and demand – 

essentially lowering fossil fuel reliance, while increasing 

variability in generation profiles (Pursiheimo et al., 2019) 
[13]. As a result, industries and transportation hubs must 

adjust to new energy supply prerequisites that require 

significant re-casting of its infrastructure, and advanced 

management technologies’. In this regard, unplanned shocks 

such as COVID-19 have disrupeed, but also fast-tracked 

particular elements of this transition toward re-thinking and 

prioritizing sustainability, resilience and innovation, amidst 

greater uncertainty and volatility economically (Hoang et 

al., 2021) [7]. These systemic changes may provide social 

benefits – enhancing global decarbonization and influencing 

flexibility – but they underpin increasingly complex inter-

sectoral linkages, which will obligate coordinated efforts 

from policy students, technology innovators, and market 

players. 

The trend of moving from centralized energy systems to 

decentralized ones worldwide is a structural change in the 

way electricity is produced, delivered and consumed. 

Decentralized energy systems are moving to a more diffuse 

approach where small solar, wind or hybrid installations 

deliver energy directly to end users, reducing certain 

inefficiencies and threats that traditional energy grids 

functionally have. Such approach allows greater resilience 

and flexibility to readjust their energy matrix depending on 

available resources or social preferences (Schmidt et al., 

2019) [15]. Furthermore, with a larger possible trade of 

renewable energy carriers, such as green hydrogen and 

synthetic fuel, arise economic partnerships that redistribute 

opportunities and risks across the world market as profits 

and losses are closed more evenly (Schmidt et al., 2019) [15]. 

In this sense, decentralizing energy systems not only 

changes the technological and infrastructural designs but 

also participation on economic or geopolitical partnerships 

in search of enhanced energy security. 

In addition to that, the emerging smart grid and digital 

technologies constitute another decisive opportunity for 

increasing the integration and performance of renewables’ 
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operations. Smart grids use sophisticated sensors, real-time 

data analytics, and automated controlling systems to resolve 

the imbalances between supply and demand during the 

variable flows provided by solar and wind power plants 

(Pursiheimo et al., 2019) [13]. In industries such as mining, 

digital technologies may optimize renewable and recovering 

energy utilization, provide support to renewable 

technologies’ integration to conventional infrastructure, 

increase performance and reliability of operations (Igogo et 

al., 2021) [8]. Digital solutions also improve forecasts for 

renewables generation, energy operators become capable of 

scheduling power flow with higher reliability that reduces 

associated risks with volatility. Due to the massive 

application of grid and digital management technologies, 

renewables’ systems possess higher flexibility and 

reliability, which play a critical role in boosting the world’s 

decarbonization processes (Pursiheimo et al., 2019) [13]. 

While the existing energy systems integrate well with 

conventional energy supplies, integrating renewable energy 

technologies with current energy systems comes with its 

unique set of technical and organizational challenges and 

hurdles to overcome to encourage their integration fully. 

Systems integration for renewable energy systems to 

existing energy infrastructures may require the upgrading of 

old transmission networks, complex grid management, and 

negotiations and coordination among various stakeholders 

to ensure system types' stability. The fulfillment of these 

goals considers the correct identification and management 

of key success factors such as successful government policy, 

project management, and stakeholder involvement across all 

phases of integrations and implementations (Mokan et al., 

2019) [10]. For instance, the lack of focus or consideration to 

such identified success factors poses potential threats to the 

intended outcomes of an integration such as systems 

reliability issues, the delay of project completion, and 

opposition from competing or existing energy service 

providers in the energy market. Ensuring the integration of 

renewable energy technologies promises substantial benefits 

for existing energy infrastructures to achieve sizing, 

resource, and energy demands and consumption goals 

efficiently. However, integrating renewable energy 

technologies to existing energy systems necessitates a 

holistic approach considering technological advancements 

and government policy and involvement and stakeholder 

participation in the project's lifespan to ensure the 

realization of operational success over time (Mokan et al., 

2019) [10]. Table shows the positive impacts of renewable 

energy, from cutting emissions to creating jobs and 

improving energy security. Beyond environmental gains, 

renewables also reshape economies, societies, and 

geopolitics, making them central to a carbon-free future. 

 
Table 2: Benefits and Opportunities of Renewable Energy 

 

Dimension Opportunities / Benefits References 

Environmental Reduced CO₂ and pollutant emissions; improved air and water quality Razmjoo et al., 2021 [14] 

Economic 
Job creation; long-term cost savings; innovation and technology 

development 

Dirma et al., 2024; Benavides-Franco et al., 

2023 [3, 5] 

Energy 

Security 
Reduced fossil fuel dependence; stable and decentralized energy supply Schmidt et al., 2019 [15] 

Social Local employment; community development; equitable energy access Benavides-Franco et al., 2023 [3] 

Geopolitical 
New global partnerships; reduced reliance on oil/gas imports; enhanced 

cooperation 
Schmidt et al., 2019 [15] 

 

Energy Policies and Initiatives Worldwide 

It is important to mention that; international policies 

frameworks and national strategies are emerging as a 

powerful driver of renewable energy development in 

markets around the globe. A variety of countries 

implemented regulatory changes and incentive structures, 

including feed-in tariffs, tax credits, and renewable portfolio 

standards, in order to stimulate the commercialization of 

solar, wind, and other renewables technologies (Gielen et 

al., 2019) [6]. At the multilateral level, the PCF and the Paris 

Accord have established ambitious emissions reduction 

objectives, stimulating the mainstreaming of renewables in 

national energy engagement plans and coordinated 

collective adaptation to climate change challenges. In 

addition, the COVID-19 pandemic impacted the sustainable 

energy policymaking landscape by highlighting the demand 

for resilient energy structure and prompting prioritization of 

clean energy and infrastructure investments (Hoang et al., 

2021) [7]. Overall, these emerging trends signify a transition 

to policy innovation and collective actions by governments, 

international organizations, and market actors that define the 

institutional framework of the global energy transition. 

Collaboration frameworks established between nations 

propel policies promoting green technologies and adherence 

to sustainable principles. The Paris Agreement is an 

example of cooperative action by nations to hasten the 

conversion of energy consumption to renewable energy 

sources. It encourages the joint effort to decrease global 

emission of greenhouse gases through compliance with 

prescribed emission levels, the use of technology that 

promotes clean energy, and other measures that compel 

member countries to reshape their energy policies and 

promote sustainable development practices. Such 

collaborative efforts provide nations with the structure to 

coordinate their policies, share resources and knowledge in 

coping with climate change issues, and commit to green 

development at the global level (Adu et al., 2024) [1]. The 

Paris Agreement, among other collaborative frameworks, 

encourages countries to adopt compliance mechanisms like 

the polluter pays principle and renewable energy tariffs, 

which compel countries to abandon environmentally 

unsustainable sources of energy. Collaborative initiatives 

like these allow countries to cope with the increasing global 

energy demand while addressing environmental issues, 

showing the iterative development of global energy 

governance initiatives (Adu et al., 2024) [1]. 

National policies and targeted incentives have similarly 

played critical roles in facilitating investment decisions and 

accelerating development of the renewable energy sector. 

Pro-active policies such as renewable energy standards, grid 

connection mandates and fast-tracked certification processes 

are examples of direct to project implementation measures 
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that reduce regulatory uncertainties (Asante et al., 2020) [2]. 

A variety of approaches can be observed across the world. 

Advanced economies often use strong policy instruments 

such as subsidies, tax exemptions and mandatory portfolio 

standards to stimulate market transformation and promote 

technology innovations (Debnath et al., 2025) [4]. In 

situations of absent financial resources or regulatory 

framework, an inclusive and bottom-up policy approach can 

improve the effectiveness and public acceptance of 

renewable energy initiatives (Asante et al., 2020) [2]. 

National objectives, on the implementation of practical 

measures and clear regulations as incentives, contribute to 

improved market transformation that overcome most of the 

political and administrative challenges faced in the 

subsector (Debnath et al., 2025) [4]. 
In conclusion, the evaluation of the international and 
national policymaking processes success concerning their 
impact on renewable energy deployment shows both 
progress and challenges. While there has been a clear 
advancement in regulatory frameworks and international 
cooperation to promote the use of renewables in several 
locations, significant barriers indicating technological 
instability, initial installation costs, and disorganized 
regulatory frameworks still persist in Asia, Africa, Europe, 
and America (Obuseh et al., 2025) [11]. Moreover, the 
policies' impact on the achievements made so far varies 
depending on the measures flexibility to local conditions 
and their potential to establish effective collaboration 
mechanisms that ease policy inconsistencies. Therefore, it is 
evident that in many cases, efficient policies that consider 
innovative implementation tools such as AI predictive 
models and organized policy similarities demonstrate that 
better integration and operational continuity achieves for 
renewable systems, indicating that flexibility and 
collaboration are necessary to continue moving forward 
(Obuseh et al., 2025) [11]. Furthermore, despite tangible 
progress, the disparity in renewable energy deployment 
suggests the need for policy improvements and region-
specific holistic approaches to overcome persisting barriers. 
 

Accomplished Projects of Renewable Energy 
The implementation of renewable energy is not merely 
theoretical, but there exist examples of successful projects, 
which reveal their potential for simultaneously delivering on 
environmental and operational goals. In case studies, it has 
been shown that projects that feature a collaborative 
partnership between stakeholders (e.g. government 
agencies, private companies, local communities), rather than 
working independently, will likely deliver improved results 
(Odabashian et al., 2019) [12]. Involving actors with different 
expertise and resources during planning and throughout 
project implementation can lead to projects benefiting from 
resource pools, risk-sharing, as well as collective know-how 
towards securing improved outcomes (Odabashian et al., 
2019) [12]. The identified collaborations allow renewable 
energy projects to adapt to constantly changing external 
influences, leverage new opportunities, and deal with the 
layer of complexity inherent to the real-world 
implementation of projects. By involving stakeholders and 
aligning strategies, these successful projects highlight the 
benefits of coordinated partnerships and collaborations to 
grow renewable technology and strengthen global energy 
transitions. 

One clear demonstration of how the medium-scale 

international level projects can contribute towards the 

mitigation of greenhouse gas emissions is the renewable 

energy sector in Jordan. An assessment of renewable energy 

projects in Jordan concluded that across reforms and the 

diversity of targeted technologies, solar photovoltaic, wind, 

and various renewable applications showed a clear 

environmental gain. Investments in clean energy 

infrastructure in Jordan are expected to avoid more than 16 

million tons of carbon dioxide equivalents in 2016 to 2025 

(JO Jaber et al., 2019) [9]. The largest portion of the avoided 

emissions relates to the use of the solar photovoltaic 

technology, followed by wind and renewable direct-use 

applications. This assessment provides a clear example of 

the well-designed and aligned plans at the national level 

with various technology portfolios that address the gap for 

electricity demand and climate requirement through high 

carbon emissions avoidance (JO Jaber et al., 2019) [9]. 

 

Conclusion 

Based on the case studies and analysis provided, the 

transition to renewable energy around the world reaffirms 

that the main obstacle to achieving a carbon-free world is 

moving away from fossil fuels. Renewable technologies like 

solar, wind, and hydropower, when adapted into current 

energy systems, have their challenges but also present large 

opportunities on their contributions to decreasing 

greenhouse gases. Although fossil fuels have proven 

difficult to discrepancy, given the technological gaps 

(intermittency), initial investment cost, and the need to 

modernize current energy infrastructure, renewable energy 

can promise economic growth, environmental cleanliness, 

and energy security among developing states. The 

successful implementation of project worldwide proves that 

with the right cooperation and targeted policies, practice 

barriers can be overcome to achieve tangible carbon 

reduction. Hence, the effort to adopt renewable energy will 

require continuous cooperation among stakeholders and 

actors globally as to not waiver from the necessity to 

overcome the challenges fossil fuels presented, but rather on 

the potential opportunity a carbon-free world can offer. 
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