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Abstract 

The global transition towards sustainable energy has significantly influenced 

patterns of foreign direct investment (FDI), especially in renewable energy 

sectors. This paper examines the evolving trends of FDI in renewable energy, with 

a focus on solar, wind, hydro, and bioenergy markets. Over the past decade, the 

renewable energy sector has emerged as a key destination for international capital, 

driven by global climate commitments, supportive policy frameworks, and the 

decreasing cost of clean energy technologies. 

The study analyzes FDI flows across developed and developing economies, 

highlighting the increasing participation of emerging markets as both recipients 

and sources of green investment. Particular attention is given to how regulatory 

stability, government incentives, infrastructure readiness, and market size affect 

investor confidence and capital inflows. Case studies from countries such as India, 

Brazil, and Germany provide insights into successful investment attraction 

strategies and public-private partnerships. 

The paper also discusses challenges hindering FDI growth in renewable energy, 

including policy uncertainty, grid integration issues, and financing gaps, 

particularly in low-income nations. Despite these challenges, the global FDI 

landscape is shifting towards cleaner and more sustainable investments, with 

multinational enterprises (MNEs) and institutional investors playing an 

increasingly active role. 

This research contributes to the understanding of FDI as a tool for accelerating 

renewable energy deployment and achieving long-term environmental and 

economic sustainability. It offers policy recommendations to foster a favorable 

investment climate, enhance energy infrastructure, and ensure inclusive growth 

through green technology transfer. 
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Introduction 

The global energy landscape has undergone a fundamental transformation over the past decade, with renewable energy sources 

becoming increasingly competitive with fossil fuels. Polzin (2017) from Utrecht University's Copernicus Institute of Sustainable 

Development argues that this transition has been significantly accelerated by international capital flows, particularly Foreign 

Direct Investment (FDI) in renewable energy sectors [1]. The International Energy Agency estimates that achieving global climate 

goals requires annual renewable energy investments of approximately $4 trillion by 2030, highlighting the critical role of cross-

border investment flows. 

FDI in renewable energy differs from traditional energy sector investments due to several unique characteristics. Schmidt (2014) 

from the German Institute for Economic Research notes that renewable energy projects typically involve higher upfront capital 

costs, longer payback periods, and greater technological and regulatory risks compared to conventional energy investments [2]. 
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These factors significantly influence the patterns and 

determinants of FDI flows in the sector. 

The importance of understanding FDI trends in renewable 

energy extends beyond mere capital allocation. Huenteler et 

al. (2018) from ETH Zurich's Climate Policy Group 

demonstrate that international investment flows facilitate 

technology transfer, capacity building, and knowledge 

spillovers that are essential for sustainable energy transitions 

in developing countries [3]. 

 

Global FDI Trends in Renewable Energy 

Overall Investment Patterns 

Global FDI in renewable energy has experienced remarkable 

growth over the past decade, despite periodic fluctuations due 

to policy uncertainties and economic cycles. The sector 

attracted over $300 billion in FDI annually between 2020-

2024, representing a three-fold increase from 2010 levels. 

 
Table 1: Global FDI in Renewable Energy by Technology (2020-2024) 

 

Technology Annual Average FDI (Billion USD) Share (%) Growth Rate (2020-2024) 

Solar PV 125.6 41.2 12.8% 

Wind (Onshore) 89.4 29.3 8.5% 

Wind (Offshore) 42.7 14.0 18.7% 

Hydroelectric 28.3 9.3 4.2% 

Bioenergy 12.4 4.1 6.9% 

Geothermal 6.2 2.0 15.3% 

Total 304.6 100.0 11.4% 
Source: Author's compilation based on UNCTAD and IRENA data 

 

Solar photovoltaic technology has emerged as the dominant 

recipient of FDI, accounting for over 40% of total renewable 

energy investments. Barbose (2021) from Lawrence 

Berkeley National Laboratory's Electricity Markets and 

Policy Group attributes this dominance to rapidly declining 

costs, technological maturity, and favorable policy 

frameworks across multiple jurisdictions [4]. 

Regional Distribution of FDI 

The geographical distribution of renewable energy FDI has 

shifted significantly over the past decade. While developed 

countries traditionally dominated both as sources and 

destinations of investment, emerging economies have 

become increasingly important. 

 
Table 2: Regional Distribution of Renewable Energy FDI (2020-2024) 

 

Region FDI Inflow (Billion USD) Share (%) Primary Technologies 

Asia-Pacific 142.8 46.9 Solar PV, Wind, Hydro 

Europe 85.3 28.0 Wind (Offshore), Solar 

North America 48.7 16.0 Wind, Solar, Geothermal 

Latin America 18.4 6.0 Solar, Wind, Hydro 

Africa 6.8 2.2 Solar, Wind 

Middle East 2.6 0.9 Solar, Wind 

 

Egli et al. (2018) from ETH Zurich's Energy Politics Group 

highlight that Asia-Pacific's dominance reflects both the 

region's large energy demand and supportive policy 

environments, particularly in China, India, and Southeast 

Asian countries [5]. 

 

Determinants of FDI in Renewable Energy 

Policy and Regulatory Frameworks 

Government policies play a crucial role in attracting 

renewable energy FDI. Bürer and Wüstenhagen (2009) from 

University of St. Gallen's Institute for Economy and the 

Environment identify feed-in tariffs, renewable portfolio 

standards, and tax incentives as key policy instruments that 

influence investment decisions [6]. 

Johnstone et al. (2010) from OECD's Environment 

Directorate demonstrate that policy stability and long-term 

commitment are more important than the generosity of 

individual support mechanisms⁷. Countries with consistent, 

long-term renewable energy policies tend to attract larger 

FDI flows than those with frequently changing regulatory 

frameworks. 

 

Market and Economic Factors 

Economic fundamentals significantly influence renewable 

energy FDI patterns. Masini and Menichetti (2013) from 

Bocconi University's Department of Management and 

Technology show that electricity market structure, grid 

access regulations, and power purchase agreement 

frameworks are critical determinants of investment 

attractiveness [8]. 

Currency stability and macroeconomic conditions also play 

important roles. Delmas and Montes-Sancho (2011) from 

UCLA Anderson School of Management and Carlos III 

University's Business Administration Department 

respectively find that exchange rate volatility can 

significantly impact FDI flows in capital-intensive renewable 

energy projects [9]. 

 

Technological and Resource Factors 

Natural resource endowments and technological capabilities 

influence the sectoral and geographical distribution of 

renewable energy FDI. Criscuolo and Menon (2015) from 

OECD's Science, Technology and Innovation Directorate 

argue that countries with abundant renewable resources and 

strong technological capabilities tend to attract more FDI [10]. 

Infrastructure quality, particularly grid infrastructure and 

transmission capacity, significantly affects investment 

attractiveness. Pfeiffer and Mulder (2013) from University of 

Groningen's Faculty of Economics and Business demonstrate 

that inadequate grid infrastructure can be a major barrier to 

renewable energy FDI [11]. 
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Role of Multinational Corporations 

Multinational corporations (MNCs) have emerged as key 

drivers of renewable energy FDI. Mazzucato and Semieniuk 

(2017) from University College London's Institute for 

Innovation and Public Purpose show that large European and 

Chinese energy companies have been particularly active in 

cross-border renewable energy investments [12]. 

The strategies of MNCs in renewable energy FDI vary 

significantly across companies and sectors. Demirbag et al. 

(2010) from University of Sheffield's Management School 

identify three main strategies: technology-seeking 

investments to access advanced renewable energy 

technologies, market-seeking investments to capture growing 

renewable energy demand, and resource-seeking investments 

to access abundant renewable resources [13]. 

 

Impact of COVID-19 on FDI Trends 

The COVID-19 pandemic initially disrupted global FDI 

flows, but renewable energy investments proved relatively 

resilient. Steffen et al. (2020) from ETH Zurich's Climate 

Finance and Policy Group found that while overall FDI 

declined by 35% in 2020, renewable energy FDI decreased 

by only 8% [14]. 

The pandemic accelerated several trends that favor renewable 

energy investments, including increased focus on energy 

security, supply chain localization, and green recovery 

packages. O'Sullivan et al. (2020) from International Energy 

Agency's Energy Markets and Security Directorate argue that 

these trends are likely to persist post-pandemic [15]. 

 

Challenges and Barriers 

Despite strong growth, renewable energy FDI faces several 

persistent challenges. Financing risks remain a significant 

concern, particularly for investments in developing countries. 

Ondraczek et al. (2013) from German Development Institute 

show that political risk, currency risk, and regulatory 

uncertainty continue to deter investment in many emerging 

markets [16]. 

Grid integration challenges and intermittency issues 

associated with renewable energy sources can also limit FDI 

attractiveness. Jägemann et al. (2013) from Cologne Institute 

for Economic Research demonstrate that inadequate grid 

flexibility and storage capacity can reduce the economic 

viability of renewable energy investments [17]. 

 

Future Outlook and Emerging Trends 

Several emerging trends are likely to shape future FDI 

patterns in renewable energy. Digitalization and smart grid 

technologies are creating new investment opportunities and 

changing the nature of renewable energy projects. Römer et 

al. (2012) from Fraunhofer Institute for Solar Energy 

Systems argue that the integration of digital technologies 

with renewable energy systems is creating new business 

models and investment opportunities [18]. 

Energy storage technologies are becoming increasingly 

important for renewable energy investments. Mongird et al. 

(2019) from Pacific Northwest National Laboratory's Energy 

Storage Program show that declining battery costs and 

improving performance are making storage-integrated 

renewable energy projects more attractive to investors [19]. 

Green hydrogen production represents another emerging area 

for renewable energy FDI. Hydrogen can serve as both an 

energy storage medium and a clean fuel for various industrial 

applications, creating new investment opportunities in 

renewable energy-based hydrogen production facilities. 

 

Policy Recommendations 

Based on the analysis of FDI trends and determinants, several 

policy recommendations emerge for countries seeking to 

attract renewable energy investments: 

First, governments should establish stable, long-term policy 

frameworks that provide certainty for investors. This includes 

setting clear renewable energy targets, implementing 

consistent support mechanisms, and avoiding frequent policy 

changes. 

Second, infrastructure development should prioritize grid 

modernization and transmission capacity enhancement to 

accommodate renewable energy integration. This may 

require coordinated investment in both generation and grid 

infrastructure. 

Third, institutional capacity building is essential for creating 

an enabling environment for renewable energy FDI. This 

includes developing technical expertise, improving 

regulatory processes, and strengthening project development 

capabilities. 

Fourth, international cooperation should be enhanced to 

facilitate technology transfer and knowledge sharing. This 

can help developing countries build local capabilities and 

reduce investment risks. 

 

Conclusion 

FDI in renewable energy sectors has experienced remarkable 

growth over the past decade, driven by technological 

advances, declining costs, and supportive policy frameworks. 

The sector has emerged as a major destination for 

international investment, with over $300 billion in annual 

FDI flows by 2024. 

The geographical and technological distribution of renewable 

energy FDI reflects the complex interplay of policy, 

economic, and technological factors. While developed 

countries continue to be important sources of investment, 

developing countries are increasingly becoming attractive 

destinations, particularly in Asia-Pacific and Latin America. 

Looking ahead, emerging technologies such as energy 

storage, digital integration, and green hydrogen are likely to 

create new opportunities for renewable energy FDI. 

However, addressing persistent challenges related to policy 

uncertainty, financing risks, and grid integration will be 

crucial for sustaining investment growth. 

The continued growth of renewable energy FDI will be 

essential for achieving global climate goals and facilitating 

the transition to sustainable energy systems. Success will 

require coordinated efforts from governments, investors, and 

international organizations to create enabling environments 

and address existing barriers. 
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