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Abstract: In view of environmental respect and the issues opened by sustainable 

development, developing countries have resorted to renewable energy. This includes 

the encouragement of renewable energy by forming a legal or regulatory framework 

and long-term strategic planning, and investing in appropriate technology and 

infrastructure to support it. The paper also highlights the role of public-private 

partnerships and international cooperation in pushing forward renewable energy 

projects. It also assesses the financial benefits accruing from renewable energy in 

terms of job creation, economic growth, and energy security. It identifies, in putting 

into reality a future of sustainable energy within developing countries, the multilateral 

effort to get over the barriers and harness the opportunities lying ahead. 
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Introduction: 

In the last two decades, there has been considerable transformation in the energy sector. 

Renewable energy assumes center stage in discourse on the environment and economy. Such 

a move into renewable sources of energy, like wind and solar power, portrays a strategic 

movement toward sustainability and the reduction of carbon emissions. This shift is 

economically significant as it will save money on operating and maintenance expenses in 

relation to fossil fuels and hence benefit to world economy (WB, 2023). 

Energy is one of the most important factors for human well-being and economic progress and 

is inseparable from the issues of sustainable development. Given this changing global 

environment and growing requirements related to energy, there never was a time when the 

need to switch to renewable sources of energy was so relevant and urgent for achieving 

sustainable growth. The process has evoked an unprecedented global interest due to the major 

role it can play in bringing the goals of energy security and reduction in carbon emissions 

closer to reality. 

Throughout history, there have been multiple stages of energy transitions, from traditional 
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biomass energy to modern commercial energy sources such as electricity, and finally to the 

use of new renewable energy sources such as solar and wind (Smil, 2010). The global energy 

transition is still ongoing, despite significant progress in this field, especially with new ideas 

and challenges emerging regularly, as energy models are being pushed to their limits by this 

transition, which includes not only new technologies but also frameworks that can depict the 

interactions between the security of supply, environmental impact, market behavior, policy 

making, and energy infrastructure growth (Del Granado et al., 2018). 

In this respect, we can formulate the following main question: How can developing-country 

policy makers design policies that work around the constraints and seize opportunities to 

move the renewable energy industry forward, meeting the goals of sustainable development? 

What becomes clear in this setting is the tactics, obstacles, and chances that are unique to 

developing renewable energy in poor countries. Most of the poor countries have a myriad of 

obstacles that hinder the successful implementation of sustainable energy projects despite 

abundant natural resources that would otherwise have allowed for the production of 

renewable energy. This article seeks to cover the main approaches, obstacles, and 

opportunities for renewable energy production in underdeveloped nations in order to 

accomplish sustainable development goals. 

Researchers are quite interested in this area for several reasons.It gives insight into the global 

development of the energy sector and aids researchers to understand the trends existing and 

emerging in the sector. Research can also be used to study how economic trends and 

government policies are influencing the shift from fossil fuels to renewable resources; this 

would be very useful in the drafting of any investment plans or policy documents. 

It also enables one to project the benefits of switching to renewable sources of energy from 

both economic and environmental perspectives, challenges to changing infrastructure, costs, 

and technologies. How technical changes in the energy sector affect the effectiveness and 

efficiency of renewable energy sources may be very instrumental in developing new 

technologies and improving existing ones. The research also enriches present knowledge on 

how switching to renewable energy sources contributes towards the preservation of 

environmental sustainability and reduction in carbon emissions, thus helping achieve 

international goals on preserving the environment and achieving sustainable development. 

The research field offers scholars the tools and knowledge necessary to understand and 

analyze the dynamics that envelop the global energy market, together with recommendations 

and discourses on how to develop and improve sustainable plans of energy. 

II - Background of renewable energy development strategies: 

1. Government Planning and Policies: 

Robust legislative and regulatory arrangements are the principal prerequisites for renewable 

energy growth through investment and innovation. These frameworks are set by governments 

that adopt clear, consistent, and supportive policies for the development and integration of 

renewable energy technology. As a result, an effective policy is a pro-renewable energy 
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project that provides such programs as tax credits, grants, or subsidies aimed at reducing 

financial barriers to these projects (REN21, 2023). 

One of those policies making a difference in attracting investment in renewables is RED II: 

the European Union's Renewable Energy Directive, providing for mandatory action plans at 

the national level and enforceable targets for the use of renewable energy. The United States 

has enacted many state and federal incentives, the PTC and ITC being two of the more 

prominent ones, that have also raised renewable energy technologies very quickly (U.S. 

Department of Energy, 2022). 

Furthermore, there is a need for strategic long-term planning that will ensure renewable 

energy continues to grow over time. It involves the creation of comprehensive energy plans to 

serve and support national and environmental goals. Such plans primarily focus on projecting 

future energy demand technology advancement, and infrastructure planning, and also set a 

target for ambitious goals in renewable energy International Energy Agency (IEA, 2022). 

As an illustration, China's Five-Year Plans have continuously contained sizeable goals for the 

growth of renewable energy, offering a defined path for upcoming expenditures and the 

application of new technologies (NEA, 2021). In a similar vein, the International Renewable 

Energy Agency's (IRENA) Renewable Energy Roadmap offers a framework for nations to 

evaluate their renewable energy potential and create strategic strategies for accomplishing 

their energy objectives (IRENA, 2021). 

2. Investment in Renewable Energy Infrastructure: 

The transition to a sustainable future heavily relies on investing in renewable energy 

infrastructures. This encompasses the enhancement and establishment of renewable energy 

facilities, which ensure steady and long-term access to electricity. Attention will be paid to the 

evolution of electrical networks together with funding for infrastructures and technologies. 

The transition to a durable future mostly depends on investments in renewable power supply 

arrangements. These entail developing or improving infrastructures related to renewable 

energy power generation facilities that guarantee constant and durable power supply. When 

we mention this area, we will examine how electrical grids are growing plus look at 

investments made within the infrastructure as well as the technology sector specifically. 

Since they provide the infrastructure needed to transport and distribute electricity produced 

from renewable sources to consumers, electrical grids are essential to the growth of renewable 

energy. To meet the demands of renewable energy, which are characterized by a variety of 

locations and fluctuating production intensities, the development of electrical grids involves 

modernizing and expanding existing infrastructure (International Energy Agency (IEA, 2022). 

Electricity grids are crucial for developing renewable energy since they provide the 

infrastructure required to transfer electricity generated from renewable sources to consumers. 

The development of electrical grids necessitates modernization and expansion of current 

infrastructure so as to be able to cater for the variable location and fluctuating production 

intensities associated with renewable energy (International Energy Agency (IEA, 2022). 
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Building new transmission lines, expanding existing ones, using smart grids are ways through 

which electrical grids can be improved upon. These smart grids ensure better regulation of 

energy flows, enable quick response by grids during faults hence providing accurate statistics 

on power consumption which contributes positively towards making networks efficient 

decision made by the US Department of Energy (2020). 

Renowned fields that acquire funding within renewable energy happen to be sophisticated 

systems. This implies bettering procedures in terms of hydroelectric power, solar energy, or 

wind machines along with battery storage units and state-of-the-art repositories. Putting cash 

into investigations denotes higher quality performance thus enhancing cost reductions 

ultimately increasing acceptance rates of environmentally friendly sources such as wind 

(IRENA 2021). 

An essential sector for investment within the renewable power trade is state-of-the-art 

technologies. This includes enhancement of technology that relates to sources such as water, 

sun rays, wind, and other methods including electric storage like batteries or complex storage 

systems. Expenditure on research & development encourages future use (IRENA 2021) while 

making these devices more effective in terms of performance or productivity which also leads 

to a decrease in their costs as well as the promotion of alternative sources of energy. 

The challenge of combining modern technology with older structures is a major problem. 

Inefficient technologies must be upgraded to meet modern technology needs and remain 

compatible with contemporary devices” This means that in adding up it also requires to revise 

building elements so that they can handle the establishment of alternative power grids (IEA 

2020). 

International collaboration is vital to the creation of renewable energy sources, knowledge 

transfer and technology sharing, as well as fulfillment of common environmental and 

financial goals. This can be illustrated by global and local alliances, cooperative ventures with 

the business world, and ties with international institutions. 

Cohabitation on local and international levels is a necessity for everything including 

establishing local capacities, renewable energy infrastructure and improving knowledge as 

well as sharing technology. Through this linkage, developing nations will be able to benefit 

from the elaborate histories and technologies of developed countries that can help them in 

dealing with technical and financial constraints (IRENA, 2021). 

A worldwide collaboration usually refers to a partnership that is internationally based and 

involves working with global organizations such as the United Nations or World Bank which 

allow access to financial, policy, and technical specialists. Through these endeavours, 

advanced technologies are made available for use while large ongoing projects on renewable 

energy are supported (UN, 2020). Also, the local capacities are enhanced through partnerships 

with academic institutions, government bodies and research agencies, who additionally 

facilitate training and education of local workforce. Such cooperations also stimulate 

inventiveness and produce answers that meet the specific needs and available resources 

(IRENA, 2021). Furthermore, the up-scaling of renewable energy project is greatly influenced 
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by cooperation among individuals and an international organization. They help by providing 

financial, technical and other resources need to attain aimed targets on renewable energy 

(World Bank, 2020). 

Renewable energy projects financing is reliant on private sector involvement in public-private 

partnerships for their realization. These partnerships hasten energy transitions through 

providing required funds, advanced technologies and management skills from the private 

sector. Also, they enhance operational efficiency and decrease costs by use of modern 

technologies as well as competent administration (International Finance Corporation [IFC], 

2021). Moreover, Joint Projects with International Institutions: Renewable energy initiatives 

can be implemented with assistance in terms of politics, technology and finances through 

collaboration with international organisations like the World Bank or IRENA. Moreover, 

these institutions give out loans, grants, training sessions among others, to help them navigate 

through hurdles that prevent them from achieving their renewable energy targets. These 

various undertakings also enhance collaboration among nations and sharing of knowledge and 

technologies across countries (IRENA 2021). 

3. Opportunities for Developing Renewable Energy: 

The development of renewable energy presents many alternative avenues for sustaining 

economic development and conserving the environment. Capture natural resources and 

explore the potentials of different renewable energy sources are essential if we are to benefit 

from these opportunities. At the moment solar and wind energy are the most economical and 

readily available renewable energy resources. The two have been through remarkable 

technological advance and cost-cutting which has made them more suitable for global usage. 

Solar thermal systems and photovoltaic (PV) panels are used to trap sunlight. This is lesser 

than the price of fossil fuels in some markets. The upfront installation cost of the solar system 

is paid by the house owner. Solar panels, on the other hand, were very expensive at first. The 

migration process from energy consuming to energy producing devices is a fundamental part 

of the Smart Grid system. Solar panels on the roof are impractical in some places. Their 

funding will be spent in constructing photovoltaic (PV) plant, solar/wind farm and bio-energy 

facility instead of nuclear plant, which of course is various from place to place. 

Sunlight can be utilized by solar thermal and photovoltaic panels to absorb it. This has a 

particular country that is very sunny. The technological wonders of the world that we now 

take for granted were unheard of even a few years back. Vast arrays of solar collectors are 

being built. The universal acceptance of this form of renewable resource for electricity 

generation can be partly attributed to the falling prices and the increasing performance of 

photovoltaic cells over the years. Furthermore, off-grid solar power could be utilized for 

needs those communities that are unconnected and disfavored now (IRENA, 2021). Wind 

energy is referred to as harnessing the kinetic energy of the wind for the generation of 

electrical power using wind turbines. Whether onshore or offshore, the locations can have 

wind turbines. However, the offshore sites are exposed to a higher wind and better security. 
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Wind energy is the most profitable renewable energy currently available due to the continuous 

technological development reducing the cost and increasing the efficiency (GWEC, 2020). 

Biomass energy is the energy that is generated from organic materials, such as wood, animal 

manure, and agricultural residues. Anaerobic digestion, gasification, and combustion are some 

of the processes that can convert them into heat, power, and bio-fuels. The International 

Renewable Energy Agency (2020) states that biomass energy provides a reliable and flexible 

energy source and can be employed in waste management and rural development. 

Hydroelectric method produces electricity by utilizing the energy of falling or flowing water. 

It is among the most well-known and traditional sources of renewable energy. Both small- and 

large-scale hydroelectric plants and hydro projects can produce clean, reliable energy. 

Pumped-storage hydroelectricity, which can assist in balancing supply and demand in the 

grid, is another benefit of hydropower (IEA, 2021). 

The benefits of relying on renewable energy sources are very important. They are among the 

cheapest and most abundant forms of renewable energy, the technologies applied in solar and 

wind power have both seen a remarkable decrease in the costs and massive development 

which has opened up the applications of these technologies for global use. The energy from 

sun rays could either be collected by the use of solar-thermal and PV (photovoltaic - PV) 

technologies. The sun is known to be the source of all energy on this planet. This helps PV 

manufacturers to bring down the costs along with the technological advances in PV panels. 

Furthermore, off-grid solar power is achievable and affordable in unconnected and less-

developed areas through the services of the producers and the communities (IRENA, 2021). 

The manufacture of the forms of occupation is one of the most obvious and immediate 

benefits of the investment in renewable energy. The field of renewable energy, which is very 

laborious, requires a broad spectrum of skills and occupations ranging from manufacturing, 

installation, and maintenance to research and development. The sector is inefficient because 

the jobs require too many people. The only solution is if the tasks are done by machines, but 

this is expensive. In the community, the construction of renewable energy projects like 

biomass plants, and solar parks leads to a large number of job openings. In this regard, the 

builders brought into such initiatives will also work on design work. 11.5 million people are 

estimated to be employed worldwide in the renewable energy sector by the International 

Renewable Energy Agency (IRENA), the report mentioned. By the way, this forecast will 

materialize as more and more fund poured in the renewable energy project. (IRENA, 2020). 

Furthermore, long-term Employment in maintenance and operation, for example, production 

sector solar panels as well as wind turbines are mainly produced, and construction work is the 

construction of infrastructure such as roads and electricity grids. Not only the jobs of the 

people are interested but the schools may be the winners when the new jobs certificates will 

be in high demand, the renewability of the ability to find a solution to the quest for energy 

may also drive education/training programs (IEA, 2021). 

The renewable energy sources also have an indirect employment opportunity. For instance the 

manufacturing industry benefits from making of solar panels and wind turbines, the 
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construction industry benefits from construction of infrastructure including roads and 

electricity wires. Moreover, when new credentials and skill-sets demand develops, an increase 

in the demand for renewable energy may increase other sectors including education/training 

adjacent industries (IEA, 2021). 

In addition, the sustainable energy utilization is also associated with conservation of 

resources. Renewable energy sources which include solar, wind and hydropower are available 

in abundance and are often considered as green sources of energy. Examples of natural 

processes that are continually replenished and never “used up” are thus sunlight and wind. 

Renewable energy adopts natural processes that barely impact the ecosystem as compared to 

nonrenewable sources of energy that need to be extracted, and such processes lead to 

environmental degradation and depletion (Gielen et al., 2021; Gerbens-Leeneset al., 2020).  

Minimizing greenhouse gas emissions is another environmental benefit of renewable energy 

since the world aims to reduce the effects of global warming. Preferably a cleaner source of 

power than conventional non-renewable sources such as solar power and wind, hydropower 

produces electricity without emitting carbon dioxide or other hazardous substances like those 

emitted by fossil fuels. Coalitional with regular fossil fuel-based power visioning, Renewable 

Energy solutions are found to have a significantly lower carbon footprint. For instance, all the 

way from the initial stage to the end of their life cycle, solar and wind sources of power offer 

electricity with relatively few direct emissions. Transitioning to renewables could cut CO2 by 

as much as 70% by 2050, says a research study published by Sims et al. The reduction of 

carbon dioxide is important in reversing climate change and as a result hitting international 

climate goals. Also, the utilization of fossil fuels leads to contamination of the air through 

emissions of various gases as well as affects the human health by causing diseases such as 

heart diseases, respiratory disorders, and premature death. The use of fossil fuel contributes a 

lot to emission of sulfur dioxide, nitrogen oxides, and particulate matter, but we can reduce its 

use significantly by embracing renewable energy. Perhaps public health and cleaner air could 

be of some benefit which is especially true for city dwellers since pollution is always higher 

here (Landrigan et al., 2019). 

4. Research and development: 

4. 1. Encouraging Innovation in Renewable Energy Technologies: 

The two are to a larger extent a function of the investment on research and development in the 

renewable energy sub-sector. Promoting efforts for the development of new technologies or 

enhancement of existing ones are components of this process that leads to reduced cost and 

increased efficiency. This field has experience various developments in the solar panel, 

energy storage, biomass and winding energy etc. Many governments, as well as corporate 

entities, provide incentives toward R&Q investment; by providing grants, supporting research 

undertakings, together with facilitating partnerships between national and international public 

and private entities (IRENA, 2021). 

For example, these initiatives can help enhance the efficiency of the solar panels by up to 20 

percent which will enhance the competitiveness of the solar energy as a source of energy 
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compared to the rest of the sources of energy (U. S. Department of Energy [DOE], 2022).  

4. 2. Developing Training Programs to Enhance Workforce Skills: 

Hence, it only lies on increasing the professional and technical abilities of the workers to 

foster the development of renewable energy industry. Developing high level training curricula 

is especially important to equip workers with the necessary competencies that could be 

applied to numerous positions connected to the utilization of renewable energy, installation, 

repairing or supervising. These programs normally comprise of computer skills for modern 

teachings, mastery of the renewable energy laws and regulations, and skills in management of 

renewable energy projects as per the National Renewable Energy Laboratory (NREL, 2020).  

Education and training interventions are also useful in improving the volumes of the 

workforce output and it’s capability to deal with the technical and financial challenges which 

the renewable energy industry encounters. Awareness, examination, apprenticeship are the 

examples of the training programs that can help to build an appropriate workforce to achieve 

sustainable development goals in the sphere of renewable energy (IRENA, 2021). 

III. Challenges in Renewable Energy Development: 

1. Financial Challenges: 

- Lack of Funding: Insufficient finances hinders the practicality and feasibility of some 

economic projects related to renewable energy hence there is slow progress (Smith 2022). 

- High Technology Costs: Newer renewable energy technologies still demand a large initial 

investment, which may discourage investors and impede adoption (Jones & Lee, 2023). 

2. Technical Challenges: 

- Lack of Technical Expertise: According to Brown et al. (2021) the development and 

implementation of renewable energy technologies may be hampered by a lack of qualified 

personnel and technical know-how. 

- Issues with Infrastructure: Poor infrastructure can hinder the efficacy and efficiency of 

renewable energy systems, making their deployment more difficult (White & Green, 2022). 

3. Social and Political Challenges: 

- Political Stability: Political unpredictability can cause energy-related investments and 

regulations to be disrupted, which can have an impact on long-term strategy using renewable 

energy (Johnson, 2020). 

- Reluctance to Change and old Policies: The shift to renewable energy sources may be 

slowed by ingrained policies that support old energy sources and social reluctance to new 

technologies (Miller, 2021). 

Conclusion: 

In conclusion, developing countries shift to renewable energy is essential to meeting global 

environmental issues and attaining sustainable development goals. To accelerate this 

transformation, it is imperative to create strong legal and regulatory frameworks, plan 
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strategically over an extended period, and invest in renewable energy infrastructure and 

technology. To guarantee a steady and effective energy supply, cutting-edge power grid 

development and the incorporation of renewable energy technologies into current systems are 

essential (IEA, 2022; IRENA, 2021). 

International cooperation is essential to helping developing countries overcome their 

obstacles, It includes collaborations both local and global as well as cooperative ventures with 

the commercial sector and international organizations. These partnerships enable these nations 

to take full use of the advantages that come with renewable energy by not only offering the 

required financial and technical support but also by facilitating knowledge transfer and 

capacity building (WB, 2020; IFC, 2021).  

The rise of renewable energy offers enormous prospects. A few of the benefits are the 

development of local capacities, the creation of jobs, and economic growth. By concentrating 

on these prospects, developing countries can promote socio-economic development, enhance 

energy security, and meet their energy needs in a sustainable manner (IRENA, 2020; IEA, 

2021). 

All things considered, the road to a sustainable future powered by renewable energy is 

complex and calls for coordinated action by international organizations, the commercial 

sector, and governmental entities. Developing countries may contribute to global efforts to 

mitigate climate change and promote economic stability by tackling the obstacles and seizing 

the opportunities to achieve a sustainable energy future. The goal of the shift to renewable 

energy is to create a resilient, sustainable, and inclusive future for all people, not merely to 

overhaul the energy industry (Gielen et al., 2021; Sims et al., 2020). 
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