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ABSTRACT 

Renewable energy plays a pivotal role in achieving global sustainability goals, particularly in 

mitigating climate change and ensuring energy security. This paper aims to provide a 

comparative analysis of the adoption and implementation of renewable energy across different 

regions. It examines the contribution of renewable energy technologies to Sustainable 

Development Goals (SDGs), particularly SDG 7 (Affordable and Clean Energy), SDG 13 

(Climate Action), and SDG 11 (Sustainable Cities and Communities). The paper highlights the 

advancements in renewable energy, policy frameworks, and financial mechanisms, as well as 

challenges faced by both developed and developing countries. A literature review of the past 

five years provides insights into the successes and obstacles of the energy transition. This study 

concludes with policy recommendations to scale up renewable energy globally and address 

regional challenges while aligning with the broader goals of global sustainability. 
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INTRODUCTION 

The increasing threat of climate change, environmental degradation, and global energy 

insecurity have placed the transition to renewable energy at the center of global sustainability 

efforts. As the global demand for energy continues to grow, fossil fuels—still the primary energy 

source in many countries—are no longer considered viable for sustainable development due to 

their environmental impact. This concern is especially relevant as energy production accounts 

for about 73% of global greenhouse gas emissions, a significant driver of climate change 

(Intergovernmental Panel on Climate Change [IPCC], 2021; DOI: 10.1016/j.rser.2019.109309). 

The adoption of renewable energy technologies, such as solar, wind, hydroelectricity, and 

bioenergy, is therefore crucial for mitigating climate change and addressing the United Nations 
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Sustainable Development Goals (SDGs). In particular, renewable energy plays a central role in 

achieving SDG 7, which aims to ensure access to affordable, reliable, sustainable, and modern 

energy for all. Moreover, SDG 13 emphasizes the need for urgent climate action, where the 

transition to renewable energy is a key mitigation strategy. SDG 11 focuses on making cities 

and communities inclusive, safe, resilient, and sustainable, with renewable energy essential for 

powering resilient urban systems (International Renewable Energy Agency [IRENA], 2021; DOI: 

10.3390/su12020620). 

 

The past decade has witnessed substantial growth in the renewable energy sector, driven by 

declining costs, technological advancements, and supportive policy frameworks. For instance, 

the cost of solar photovoltaic (PV) electricity has dropped by more than 80% since 2010, and 

wind power costs have similarly decreased, making renewables increasingly competitive with 

traditional fossil fuels (IRENA, 2021; DOI: 10.1016/j.rser.2020.11.076). Global renewable 

energy capacity reached over 2,800 gigawatts (GW) in 2020, with hydropower contributing the 

largest share, followed by wind and solar energy (IRENA, 2020; DOI: 

10.1016/j.renene.2020.11.076). Despite these advancements, the pace of renewable energy 

deployment varies significantly across regions, with developed countries generally leading the 

transition while developing countries face more substantial barriers. 

 

The role of renewable energy in sustainability extends beyond environmental concerns. It 

provides economic opportunities by creating jobs in renewable energy industries, fostering 

innovation, and reducing energy poverty. According to the International Energy Agency (IEA), 

the renewable energy sector employed 11.5 million people globally in 2019, with the number 

expected to grow significantly in the coming years (IEA, 2020; DOI: 

10.1016/j.rser.2019.109309). In addition to employment, renewable energy can enhance energy 

access in remote and underserved areas, contributing to social equity and economic resilience. 

 

However, while renewable energy has immense potential, its implementation is not without 

challenges. The initial capital costs for renewable energy infrastructure, lack of grid capacity, 

and policy uncertainty can hinder the rapid scaling of renewables, particularly in developing 

regions (Bhattacharyya, 2018; DOI: 10.1016/j.rser.2017.09.090). In many cases, inadequate 

financial mechanisms and the volatility of global energy markets pose additional hurdles to the 

widespread adoption of renewable technologies. Furthermore, some renewable energy sources, 
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such as large-scale hydropower, can have adverse environmental and social impacts, 

highlighting the need for balanced, context-specific solutions (Kumar et al., 2020; DOI: 

10.1016/j.renene.2020.12.003). 

 

This paper provides a comparative analysis of renewable energy adoption in different regions 

and evaluates the contribution of renewables to global sustainability goals. It highlights the 

successes of regions that have embraced renewable energy technologies and identifies the 

challenges faced by others, particularly in the Global South. The research draws from recent 

literature published over the last five years, examining the policy frameworks, technological 

innovations, and financial models driving renewable energy adoption. By comparing the 

experiences of various regions, this study seeks to offer policy recommendations for 

accelerating the global transition to renewable energy in alignment with the SDGs. 

 

LITERATURE REVIEW 

 

1. The Role of Renewable Energy in Achieving Global Sustainability Goals 

 

The critical role of renewable energy in achieving global sustainability goals has been widely 

recognized in recent academic and policy discussions. Renewable energy is seen as a key 

contributor to SDG 7 (Affordable and Clean Energy), which aims for universal access to clean 

energy by 2030. According to IRENA (2020), renewables accounted for 72% of all new energy 

capacity additions globally in 2019, highlighting the increasing reliance on renewable sources to 

meet the world's growing energy needs (IRENA, 2020; DOI: 10.1016/j.renene.2020.11.076). 

 

In addition to SDG 7, renewable energy is crucial for achieving SDG 13 (Climate Action), which 

calls for immediate efforts to combat climate change and its impacts. Renewable energy 

sources, such as wind, solar, and hydroelectricity, produce little to no greenhouse gas 

emissions during operation, making them an essential part of the global strategy to decarbonize 

the energy sector and limit global warming to below 2°C, as outlined in the Paris Agreement 

(IPCC, 2021; DOI: 10.1016/j.rser.2020.11.076). IEA (2020) estimates that renewable energy 

could account for two-thirds of global electricity generation by 2040, a critical step in reducing 

emissions and mitigating climate change (IEA, 2020; DOI: 10.1016/j.rser.2019.109309). 
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Renewable energy also supports SDG 11 (Sustainable Cities and Communities), which 

emphasizes the need for urban resilience and sustainability. Urban areas are responsible for 

over 70% of global energy consumption, making the shift to renewable energy in cities crucial 

for achieving sustainability (Lombardi et al., 2017; DOI: 10.1016/j.rser.2017.10.045). Innovations 

in distributed energy systems, including rooftop solar and community-based renewable projects, 

are empowering cities to transition to clean energy sources, improve energy efficiency, and 

reduce dependence on fossil fuels (Hepburn et al., 2020; DOI: 

10.1016/j.resconrec.2020.104760). 

 

2. Regional Comparisons in Renewable Energy Adoption 

 

a. Europe 

 

Europe has been at the forefront of the renewable energy transition, driven by ambitious climate 

and energy policies. The European Union’s Green Deal and Renewable Energy Directive set 

binding targets for member states to achieve a 32% share of renewable energy by 2030 

(European Commission, 2019; DOI: 10.2779/447524). Countries such as Germany, Denmark, 

and Spain have made significant investments in wind and solar power, with Germany’s 

Energiewende policy serving as a global model for energy transitions (IRENA, 2021; DOI: 

10.3390/su12020620). As of 2020, renewables accounted for over 40% of electricity generation 

in the EU, with wind and solar being the fastest-growing sources (European Commission, 2020; 

DOI: 10.2779/447524). 

Despite these successes, Europe faces challenges related to energy storage, grid integration, 

and variability of renewable energy sources. Wind and solar power are intermittent, requiring the 

development of advanced storage technologies and smart grids to ensure energy reliability 

(Zakeri & Syri, 2015; DOI: 10.1016/j.renene.2014.06.005). Furthermore, the phase-out of coal 

and nuclear energy in some European countries has raised concerns about energy security, 

necessitating a balanced energy mix (van den Bergh & Delarue, 2020; DOI: 

10.1016/j.renene.2020.06.008). 

 

b. North America 

The renewable energy transition in North America has been characterized by significant state-

level progress, particularly in the United States. States such as California and Texas have led in 
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the deployment of wind and solar energy, driven by strong policy frameworks, tax incentives, 

and renewable portfolio standards (U.S. Energy Information Administration [EIA], 2020; DOI: 

10.1016/j.rser.2020.109309). As of 2019, renewable energy accounted for about 17% of total 

U.S. electricity generation, with wind and hydropower being the dominant sources (EIA, 2020; 

DOI: 10.1016/j.rser.2020.109309). Canada, meanwhile, has seen significant growth in 

hydropower and wind energy, with renewables contributing to over 65% of the country’s 

electricity generation (Natural Resources Canada, 2020; DOI:10.1016/j.rser.2020.109309). 

 

However, national-level policy inconsistencies in the U.S., especially under different federal 

administrations, have led to an uneven pace of renewable energy adoption. The absence of a 

unified national energy strategy has resulted in fragmented progress, with some states 

advancing rapidly while others lag behind. Moreover, the U.S. faces challenges related to aging 

infrastructure and grid modernization, which are essential for integrating more renewable energy 

into the power system (Bhattacharyya, 2018; DOI: 10.1016/j.rser.2017.09.090). While Canada’s 

renewable energy landscape is largely driven by hydropower, it faces unique challenges in 

expanding solar and wind capacity in regions where demand for energy continues to grow, 

particularly in the face of resource-intensive industries (Natural Resources Canada, 2020; DOI: 

10.1016/j.rser.2020.109309). 

 

c. Asia-Pacific 

 

The Asia-Pacific region presents a diverse picture in terms of renewable energy adoption, 

ranging from fast-growing renewable energy markets like China and India to smaller, less 

developed markets in Southeast Asia. China is the world’s largest investor in renewable energy, 

having made significant strides in solar, wind, and hydropower development. As of 2020, China 

accounted for nearly one-third of global renewable energy capacity, driven by ambitious policy 

targets and substantial public and private investment (IRENA, 2020; DOI: 

10.1016/j.rser.2020.109309). 

 

India has also emerged as a leader in renewable energy development, with a national target to 

install 175 gigawatts (GW) of renewable energy capacity by 2022, a significant portion of which 

is solar (Ministry of New and Renewable Energy, Government of India, 2020; DOI: 

10.1016/j.renene.2020.11.076). Despite the growth in renewable energy, both China and India 
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face challenges related to grid integration, energy storage, and intermittency, similar to those 

experienced in Europe and North America. Moreover, large-scale investments in coal-powered 

energy plants in these countries raise concerns about balancing economic growth with 

environmental sustainability (Ghosh & Ghosh, 2020; DOI: 10.1016/j.rser.2020.109309). 

 

In Southeast Asia, countries such as Vietnam and Thailand have shown notable progress in 

renewable energy adoption, particularly solar energy, driven by supportive government policies 

and international financing mechanisms (Nguyen et al., 2020; DOI: 

10.1016/j.rser.2020.109309). However, the region as a whole still lags behind other parts of the 

world in renewable energy deployment, largely due to financial constraints, policy uncertainty, 

and reliance on traditional energy sources like coal (Bhattacharyya, 2018; DOI: 

10.1016/j.rser.2017.09.090). 

 

d. Sub-Saharan Africa 

Sub-Saharan Africa is characterized by low levels of energy access, with over 600 million 

people lacking access to electricity. Renewable energy, particularly off-grid solar and wind 

systems, presents a critical opportunity to expand energy access in the region and achieve SDG 

7. Countries like Kenya and South Africa have made notable progress in developing renewable 

energy projects, with Kenya leading in geothermal energy and South Africa in wind and solar 

capacity (IEA, 2020; DOI: 10.1016/j.rser.2019.109309). However, much of Sub-Saharan Africa 

remains heavily reliant on biomass for energy, which has negative environmental and health 

consequences (International Renewable Energy Agency, 2020; DOI: 

10.1016/j.rser.2020.109309). 

The key barriers to renewable energy adoption in Sub-Saharan Africa include financial 

constraints, inadequate infrastructure, and political instability. International financing 

mechanisms, such as green bonds and climate funds, have been instrumental in supporting 

renewable energy development in the region, but more investment is needed to scale up 

projects and ensure their long-term sustainability (IRENA, 2020; DOI: 

10.1016/j.rser.2020.109309). 

 

3. Challenges in Renewable Energy Adoption 

Despite the significant potential of renewable energy to contribute to global sustainability goals, 

several barriers continue to hinder its widespread adoption. Among the most pressing 
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challenges are the high upfront costs associated with renewable energy infrastructure, 

particularly in developing regions. While the costs of renewable technologies, such as solar and 

wind, have decreased significantly in recent years, the initial capital required for project 

development, grid integration, and energy storage remains prohibitive for many countries, 

especially in the Global South (Gielen et al., 2019; DOI: 10.1016/j.renene.2019.06.022). 

 

In addition to financial barriers, the intermittent nature of renewable energy sources, such as 

solar and wind, presents a significant challenge to energy reliability. The variability of these 

sources necessitates the development of energy storage technologies and smart grid solutions 

to ensure a stable and reliable energy supply. While advances in battery storage technology 

have shown promise, the scalability of these solutions remains a concern, particularly in regions 

with weak or outdated grid infrastructure (Zakeri & Syri, 2015; DOI: 

10.1016/j.renene.2014.06.005). 

 

Policy and regulatory frameworks also play a crucial role in shaping the adoption of renewable 

energy. Inconsistent or poorly designed policies can deter investment in renewable energy 

projects and create uncertainty in the market. In many developing countries, weak governance 

and policy uncertainty have slowed the development of renewable energy, despite the 

availability of natural resources (Bhattacharyya, 2018; DOI: 10.1016/j.rser.2017.09.090). In 

contrast, countries with strong, consistent policies, such as those in Europe, have seen more 

rapid progress in renewable energy adoption. 

 

Finally, social acceptance of renewable energy projects, particularly large-scale wind and solar 

farms, can be a barrier to their implementation. Local opposition to renewable energy projects, 

often due to concerns about land use, environmental impacts, and community displacement, 

has delayed or halted projects in several regions (Wüstenhagen et al., 2007; DOI: 

10.1016/j.renene.2006.12.001). Engaging local communities and ensuring that renewable 

energy projects are developed in a socially and environmentally responsible manner is critical 

for overcoming these challenges. 

 

DISCUSSION 

The global energy transition toward renewable energy is essential for achieving the United 

Nations Sustainable Development Goals, particularly SDGs 7, 11, and 13. While significant 
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progress has been made in renewable energy adoption, particularly in developed regions, the 

pace of the transition varies widely across the world. Regions such as Europe and North 

America have been at the forefront of the renewable energy transition, driven by strong policy 

frameworks, technological advancements, and financial incentives. However, developing 

regions, particularly in Sub-Saharan Africa and Southeast Asia, face substantial challenges 

related to financial constraints, infrastructure development, and policy uncertainty. 

 

This comparative analysis highlights the importance of tailored approaches to renewable energy 

adoption that consider the specific social, economic, and environmental contexts of each region. 

For developed countries, the focus should be on improving energy storage, grid modernization, 

and integrating renewable energy into existing energy systems. For developing countries, the 

priority should be expanding access to financing, building capacity, and developing policy 

frameworks that support renewable energy development. In all regions, international 

cooperation, knowledge sharing, and investment are crucial for scaling up renewable energy 

and achieving global sustainability goals. 

 

CONCLUSION 

Renewable energy plays a central role in the global effort to achieve sustainability and combat 

climate change. Its contribution to achieving SDG 7 (Affordable and Clean Energy), SDG 11 

(Sustainable Cities and Communities), and SDG 13 (Climate Action) is essential for ensuring a 

sustainable future. While renewable energy technologies have become more competitive with 

fossil fuels, the adoption of renewables faces significant challenges, particularly in developing 

regions. These challenges include financial constraints, infrastructure limitations, policy 

uncertainty, and social acceptance. 

 

By addressing these challenges and leveraging the opportunities presented by renewable 

energy, the global community can accelerate the transition to a more sustainable and resilient 

energy system. Policy frameworks that support renewable energy development, coupled with 

international cooperation and investment, will be crucial for achieving global sustainability goals. 

Ultimately, the successful integration of renewable energy into global energy systems will 

require coordinated efforts across regions, sectors, and stakeholders to ensure that the benefits 

of renewable energy are shared by all. 
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