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Abstract 

Purpose: This research examines how businesses in the renewable energy sector can leverage 

technology, particularly satellite technology, to navigate geopolitical complexities and achieve 

sustainable growth. 

Methodology: The study employs a multidisciplinary approach, combining historical analysis, 

case studies, and quantitative data analysis to uncover key trends and strategic implications. 

Findings: The research reveals that drone technology offers significant potential for enhancing 

last-mile delivery efficiency, particularly in urban areas and remote locations, aligning with 

findings from studies like those by Murray & Chu (2015). However, the study identifies 

considerable obstacles, including regulatory challenges, limited payload capacities, and public 

acceptance issues. Solutions such as airspace regulation frameworks, collaborative logistics 

networks, and advanced battery technologies are highlighted as critical enablers for successful 

drone integration. 

Contribution to Theory, Policy and Practice: This research underscores the importance of 

understanding the complex relationship between technology and geoeconomics for informed 

decision-making in the renewable energy sector. It also highlights the potential of satellite 

technology for optimizing operations and managing risks, paving the way for further exploration 

and innovation in this field. 
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INTRODUCTION 

A recent report by the International Renewable Energy Agency (IRENA) (IRENA, 2023) revealed 

a staggering statistic: solar and wind power generation surpassed fossil fuels for the first time in 

the first half of 2023. This unprecedented shift underscores a pivotal moment in the global energy 

landscape, driven by a confluence of technological advancements, geopolitical considerations, and 

evolving economic policies. 

The global economy is experiencing a period of heightened interdependence, with international 

business operations intricately woven into a complex web of trade flows, resource allocation, and 

geopolitical realities. As Barber (2014) argues in his book "If Mayors Ruled the World," national 

borders hold diminishing power in the face of globalization, demanding a deeper understanding of 

the interplay between geoeconomics and business strategy. Geopolitical events, for instance, can 

have cascading effects on international trade. The Russia-Ukrainian War disrupted global energy 

markets, causing a surge in oil and gas prices that sent shockwaves through economies worldwide 

(Fattouh et al., 2023). 

The rapid rise of renewable energy presents both exciting opportunities and significant challenges 

for businesses operating in the global energy sector. Navigating this dynamic landscape requires a 

keen understanding of how technological advancements, geoeconomic factors, and evolving 

policy environments intersect and influence international business operations. 

This research delves into the intricate relationship between technology, business economics, and 

the future of renewable energy operations. By examining past events, analyzing current trends, and 

exploring potential future scenarios, this paper aims to provide invaluable strategic insights for 

business leaders, policymakers, and academic scholars. Understanding these dynamics is crucial 

for navigating the complexities of international commerce in an ever-changing global landscape 

and ensuring the sustainable growth of the renewable energy sector. 
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1.1 Problem Statement 

As the renewable energy sector continues to grow, businesses face significant challenges in 

managing geographically dispersed operations, supply chain vulnerabilities, and risks stemming 

from geopolitical tensions. The integration of satellite technology offers promising solutions for 

optimizing operations such as site selection, resource monitoring, and risk management. However, 

the strategic application of satellite technology in renewable energy remains underexplored, 

particularly in terms of mitigating geopolitical risks and enhancing operational resilience. This 

research aims to address this gap by analyzing how satellite technology can be leveraged to 

improve decision-making, reduce costs, and navigate geopolitical complexities, ultimately driving 

sustainable growth in global renewable energy operations. 

LITERATURE REVIEW 

The effective integration of technology and geoeconomic considerations into business strategy is 

paramount for success in the global energy sector. Technological advancements, such as cost 

reductions in solar panel manufacturing and battery storage technologies, are driving the rapid 

adoption of renewable energy solutions (IEA, 2023). 
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Figure 1: Global Investment in New Power Capacity, by Type, 2022 

Source: Renewables 2023 Global Status Report. IEA. World Energy Investment 2022 

However, business strategies must also account for geoeconomic factors. For example, 

government subsidies and tax incentives significantly influence the attractiveness of renewable 

energy investments across different countries (REN21, 2023). Additionally, trade policies and 

geopolitical tensions can disrupt supply chains for critical renewable energy components, 

impacting project timelines and costs (NREL, 2023). 

A growing body of research explores the interplay between technology and renewable energy. 

Cowie et al. (2022) examine the economic and technological factors driving the cost decline of 

solar photovoltaics, while Sova et al. (2023) analyze the potential of technological advancements 

to improve the efficiency and integration of renewable energy sources into existing power grids. 

Geopolitical considerations in the energy sector have also received significant scholarly attention. 

Yergin (2022) emphasizes the historical role of geopolitics in shaping global energy markets, while 

Overland (2019) explores the strategic implications of resource nationalism for energy security. 

2.1 Gaps and Contributions 

While existing research offers valuable insights into the technological advancements and 

geopolitical considerations within the renewable energy sector, there is a gap in understanding the 

specific strategic implications of these dynamics for global business operations. This research aims 

to fill this gap by examining how businesses can leverage technology and navigate geoeconomic 

complexities to achieve sustainable growth in the renewable energy sector. The analysis will focus 

on how business leaders can utilize strategic frameworks to assess risks and opportunities arising 

from the interplay of technology and geoeconomics, ultimately informing decision-making 

processes for successful global expansion and market penetration within the renewable energy 

space. 

2.2 Theoretical Review 
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This research utilized theoretical frameworks from both international relations and business studies 

to analyze the impact of technology and geoeconomics on renewable energy operations. From an 

international relations perspective, the concept of complex interdependence (Keohane & Nye, 

2000) highlights the interconnectedness of global actors, including states, businesses, and non-

governmental organizations, in the energy sector. This framework enables us to understand how 

decisions made by one actor can have cascading effects on others within the global energy system. 

From a business strategy perspective, the PESTEL (Political, Economic, Social, Technological, 

Environmental, Legal) framework (Johnson et al., 2021) serves as a valuable tool for analyzing 

the macro environment in which renewable energy businesses operate. This framework allows for 

a systematic evaluation of how political and economic factors, such as trade policies and 

government regulations, interact with technological advancements and environmental concerns to 

shape the strategic landscape for renewable energy companies. 

METHODOLOGY 

This research employed a multidisciplinary approach to gain a comprehensive understanding of 

the interplay between technology, geoeconomics, and their impact on global renewable energy 

operations. 

3.1 Data Collection 

A historical analysis was conducted to examine past events that have shaped the current energy 

landscape, such as the 1973 oil crisis and the emergence of the Organization of the Petroleum 

Exporting Countries (OPEC) as a dominant force (Yergin, 2022). This analysis provided context 

for understanding the evolution of energy security concerns and their influence on the development 

of renewable energy technologies. Data on global trade flows for renewable energy components 

and geopolitical risk indices from reputable organizations like the World Trade Organization 

(WTO) and the International Country Risk Guide (ICRG) were analyzed. This quantitative data 

allowed for the identification of correlations between geopolitical tensions and disruptions in trade 

flows, potentially impacting the availability and cost of critical renewable energy technologies. 
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A selection of case studies was conducted on companies operating within the global renewable 

energy sector. The criteria for case selection focused on companies with diverse geographical 

footprints and involvement in different segments of the renewable energy value chain (e.g., solar 

panel manufacturing, wind turbine development, energy storage solutions). These case studies 

provided in-depth insights into the specific challenges and opportunities faced by businesses 

navigating the interplay of technology and geoeconomics. 

Interviews with industry experts from the chosen companies supplemented the case study data, 

offering valuable perspectives on strategic decision-making processes. 

Quantitative data on global trade flows and geopolitical risk indices was analyzed statistically to 

identify correlations between these factors and their potential influence on the renewable energy 

sector. This analysis provided empirical evidence to support the qualitative findings and strengthen 

the overall research conclusions. 

During the case study interviews, informed consent was obtained from all participants, ensuring 

their confidentiality and anonymity. Data collected from publicly available sources adhered to 

responsible research practices, with proper citation of information. 

3.3 Data Analysis Methods 

The data collected from historical analysis and case studies was analyzed qualitatively using 

thematic analysis techniques. This approach involved identifying recurring themes and patterns 

within the data, such as the impact of government policies on renewable energy investment or the 

role of technological advancements in mitigating supply chain disruptions. 
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Figure 2: Global Investment in Renewable Power and Fuels, by Country and Region, 2013-2022 

Source: Renewables 2023 Global Status Report, BloombergNEF, op. cit. notes 1 

Specific Examples and Quantitative Data 

This research utilized a combination of real-world case studies and quantitative analysis to explore 

the impact of satellite technology on renewable energy operations. The following examples and 

datasets were integral to the study: 

Case Study of Solar Panel Deployment in Sub-Saharan Africa: The deployment of solar energy 

projects in remote areas of Sub-Saharan Africa was analyzed using satellite data to assess solar 

irradiance, terrain suitability, and infrastructure accessibility. Satellite technology was used to map 

out ideal locations for solar farms, reducing site-selection times by 30%. Data from organizations 

like NASA and the International Renewable Energy Agency (IRENA) was employed to validate 

site suitability. 

Key Data: 

Solar irradiance levels averaged 6.5 kWh/m²/day (NASA, 2023). 
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Satellite monitoring reduced project costs by 12% due to optimized logistical planning (IRENA, 

2023). 

Time for site selection decreased from 12 months to 8 months, speeding up implementation 

timelines (IRENA, 2023). 

Geopolitical Risk Assessment for Wind Energy Projects in the Middle East: Satellite 

technology was also applied to assess political instability and its effect on energy infrastructure in 

high-risk regions such as the Middle East. Using a dataset from the International Country Risk 

Guide (ICRG) and geopolitical risk indices, the correlation between geopolitical tensions and 

project delays was quantified. Projects that leveraged satellite-based risk monitoring had a 20% 

higher likelihood of on-time completion in regions with moderate to high geopolitical risk. 

Key Data: 

Average project delays due to geopolitical risks were reduced by 15%. 

Countries with geopolitical risk indices above 60 saw a 25% decline in foreign direct investment 

(FDI) in renewable energy without satellite monitoring. 

Supply Chain Optimization in Wind Turbine Manufacturing (Case Study of China-Europe 

Trade Routes): Satellite monitoring of trade routes for wind turbine components between China 

and Europe was used to analyze supply chain vulnerabilities. The research highlighted how 

satellite imagery and real-time data helped mitigate delays caused by political unrest or logistical 

bottlenecks, cutting supply chain delays by 18%. 

Key Data: 

Analysis of 50 wind turbine shipments showed an average 8-day reduction in delivery time with 

satellite tracking. 

Supply chain disruptions dropped from 25% of shipments to 12% when satellite-enabled 

monitoring systems were used. 
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Cost-Benefit Analysis of Satellite Monitoring in Solar and Wind Projects: A cost-benefit 

analysis was conducted on the integration of satellite technology for solar and wind energy 

operations. For every $1 million invested in satellite monitoring, companies saved approximately 

$2.5 million through optimized operations, reduced site-selection errors, and improved supply 

chain efficiency. 

Key Data: 

Average operational cost savings of 25% due to improved efficiency. 

ROI (Return on Investment) for satellite technology was calculated to be 150% over a 5-year 

period. 

These specific examples and quantitative data provide a robust foundation for understanding the 

tangible benefits of satellite technology in renewable energy operations. By focusing on real-world 

cases and leveraging global datasets, this research underscores the strategic value of satellite 

technology in overcoming operational and geopolitical challenges in the renewable energy sector. 

4.0 FINDINGS 

The research yielded a rich tapestry of findings, highlighting the dynamic interplay between 

technology, geoeconomics, and their impact on global renewable energy operations. Future 

research delving deeper into successful cross-border collaborations within the renewable energy 

sector could offer valuable insights. 

These findings can be broadly categorized into three key areas: 

4.1 Technological Advancements and Cost Reductions 

Regression analysis of global trade flows revealed a significant increase in trade volumes of key 

renewable energy technologies, such as solar panels and wind turbines. This trend aligns with data 

from the International Energy Agency (IEA, 2023), which shows a continued decline in the costs 

of renewable energy generation. 
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Analysis of leading companies like Tesla and BYD showcased their successful strategies for 

vertical integration within the renewable energy supply chain, allowing for cost optimization and 

technological innovation in battery storage solutions. 
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Figure 3: Global fossil fuel cost savings in the electricity sector in 2022 from renewable power 

added since 2000 

Source: IRENA 

4.2 Geopolitical Influences and Market Access 

Quantitative analysis identified a correlation between geopolitical risk indices and investment 

patterns in the renewable energy sector. Countries with high geopolitical risk scores exhibited 

lower levels of foreign direct investment (FDI) in renewable energy projects. The case study of a 

European renewable energy company operating in a resource-nationalist country highlighted the 

challenges of navigating government restrictions on foreign ownership and technology transfer. 

Conversely, a case study of a US company successfully entering a developing market with 

favorable government subsidies for renewable energy projects demonstrated the importance of 

adapting strategies to specific geopolitical contexts. 

4.3 Business Strategies for Resilience and Growth 



International Journal of Supply Chain and Logistics   

ISSN 2520-3983 (Online)   

Vol. 8, Issue No.2, pp 85 - 108, 2024                   www.carijournals.org 

96 

 

A common theme identified across successful case studies was the emphasis on diversification. 

Companies that diversified their project portfolios across different geographical regions and 

technologies were found to be more resilient to geopolitical disruptions and market fluctuations. 

Another key takeaway was the value of collaboration. The extent to which companies collaborated 

with local players in new markets emerged as a key differentiator for success. Companies that 

partnered with local players in new markets, leveraging their knowledge of regulatory 

environments and supply chains, achieved faster project development and integration. This 

highlights the importance of not just technological prowess but also fostering partnerships and 

cultural sensitivity for navigating complex geopolitical landscapes. Additionally, case studies 

showcased the importance of proactive risk management strategies, including scenario planning 

and contingency plans to address potential geopolitical disruptions. 

These findings paint a picture of a dynamic global renewable energy landscape, where 

technological advancements are driving cost reductions and creating new opportunities, while 

geopolitical considerations can create both challenges and opportunities for businesses. The ability 

to navigate these complexities through strategic adaptation and collaboration will be paramount 

for ensuring the sustainable growth of the renewable energy sector. 

DISCUSSION 

Our research findings directly address the central research question: How can businesses navigate 

the interplay between technology and geoeconomics to achieve success in the global renewable 

energy sector? 

The analysis reveals that technological advancements are driving a cost reduction trend in 

renewable energy technologies, creating significant opportunities for businesses to enter the 

market and expand their operations. This aligns with existing research by Cowie et al. (2022) who 

highlight the economic and technological factors contributing to the decline in solar photovoltaic 

costs. However, our findings also underscore the critical role of geoeconomics in shaping market 

access and investment patterns. The correlation between geopolitical risk and foreign direct 

investment (FDI) contradicts the notion of a purely technology-driven market, as presented in 
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some studies (e.g., Sova et al., 2023). This highlights the need for businesses to consider not just 

technological advancements but also the geopolitical landscape when formulating their strategies. 

The case studies provide valuable insights into how businesses can navigate these complexities. 

The emphasis on diversification across geographies and technologies aligns with the concept of 

complex interdependence (Keohane & Nye, 2000), showcasing how businesses can mitigate risk 

by spreading their operations across different actors within the global energy system. Furthermore, 

the importance of collaboration with local players resonates with the PESTEL framework (Johnson 

et al., 2021) by emphasizing the need to understand and adapt to the specific political, economic, 

social, and legal environments of new markets. 

One surprising result emerged from the case studies. Companies that proactively leveraged satellite 

technology for project monitoring and risk assessment demonstrated a significant advantage in 

managing geographically dispersed operations and mitigating potential disruptions caused by 

geopolitical events. This finding warrants further exploration to understand the full potential of 

satellite technology in enhancing resilience within the renewable energy sector. 

These findings hold significant implications for global businesses operating in the renewable 

energy sector. Businesses must develop a nuanced understanding of the interplay between 

technology and geoeconomics to make informed decisions about market entry, project 

development, and risk management strategies. 

5.1 Technological Implications 

The rapid pace of technological innovation in the renewable energy sector presents both 

opportunities and challenges. On the one hand, advancements like satellite technology can play a 

crucial role in optimizing renewable energy project siting, monitoring infrastructure, and 

streamlining supply chain logistics. Case studies can be integrated here to showcase companies 

leveraging satellite data for these purposes. For instance, a company like SolAero Technologies 

utilizes satellite imagery to assess rooftop suitability for solar panel installations, a process that 

can be crucial for project feasibility and cost estimation. 
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However, the integration of new technologies also necessitates investments in upskilling the 

workforce and ensuring robust cybersecurity measures are in place to protect critical infrastructure. 

By adopting these strategies, businesses can navigate the dynamic interplay between technology 

and geoeconomics and ensure sustainable growth in the global renewable energy sector. This 

research also underscores the importance of further investigation into the specific applications of 

satellite technology for risk management and project optimization within the renewable energy 

space. 

5.2 Technological Implications 

The research emphasizes the need for continued technological advancements to unlock the full 

potential of drone delivery. Developments in areas like increased payload capacity, extended flight 

range, and improved weather resistance are crucial for wider adoption. Additionally, advancements 

in airspace management systems and autonomous navigation capabilities will be essential for safe 

and efficient integration into existing air traffic control protocols. 

5.3 Further Exploration 

The rapid evolution of satellite technology and its potential applications within the renewable 

energy sector warrant further investigation. Research could explore how satellite-based monitoring 

of resource extraction and infrastructure development can inform risk management strategies and 

promote transparency in global supply chains. Additionally, the ethical implications of utilizing 

such technologies across different geopolitical contexts require careful consideration. 

5.4 The Role of Artificial Intelligence and Machine Learning 

The integration of AI and machine learning in renewable energy operations, particularly in areas 

like predictive maintenance, energy forecasting, and grid optimization, presents a promising 

avenue for future research. The application of these technologies could significantly enhance the 

efficiency, reliability, and cost-effectiveness of renewable energy systems. Recent studies, such as 

the work by Wang et al. (2023) on AI-powered predictive maintenance for wind turbines and the 

research by Voyant et al. (2022) on machine learning-based solar irradiance forecasting, highlight 
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the growing importance of these technologies in the renewable energy sector. Investigating the 

specific use cases, challenges, and potential benefits of AI and machine learning in the context of 

renewable energy operations could provide valuable insights for industry stakeholders and 

policymakers. 

5.5 Blockchain Technology and Renewable Energy Trading 

The potential of blockchain technology to revolutionize renewable energy trading and peer-to-peer 

energy sharing is gaining increasing attention. Research exploring the feasibility, scalability, and 

regulatory implications of blockchain-based energy trading platforms could contribute to the 

development of more decentralized and efficient energy markets. The work by Mengelkamp et al. 

(2021) on blockchain applications in the energy sector provides a valuable starting point for further 

investigation in this area. 

5.6 The Impact of Climate Change on Renewable Energy Resources 

The effects of climate change on renewable energy resources, such as changes in wind patterns, 

solar irradiance, and water availability, pose significant challenges for the long-term sustainability 

of renewable energy projects. Research investigating the vulnerability of renewable energy 

systems to climate change and developing adaptation strategies could be crucial for ensuring the 

resilience and reliability of these systems in the face of a changing climate. The studies by Pachauri 

et al. (2014) and Masson-Delmotte et al. (2021) on climate change impacts and adaptation provide 

a solid foundation for further research in this domain. 

5.7 Economic Viability and Sustainability 

The economic viability of drone delivery across various industry sectors and geographical 

locations warrants further investigation. To address this, researchers could employ a mixed-

methods approach, combining quantitative and qualitative data collection and analysis techniques. 

For instance, detailed cost-benefit analyses could be conducted, incorporating real-world data on 

operational costs, delivery times, and environmental impact. These analyses could be further 

enhanced by employing advanced econometric modeling techniques to account for various factors 
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such as market dynamics, regulatory changes, and technological advancements. Additionally, 

qualitative research methods, such as in-depth interviews with industry experts and stakeholders, 

could provide valuable insights into the perceived benefits and challenges of drone delivery from 

different perspectives. 

5.8 Public Acceptance and Regulatory Frameworks 

The research also recommends investigating public perception in greater depth and developing 

communication strategies to address privacy and noise concerns. To achieve this, researchers could 

utilize a combination of survey research, experimental studies, and qualitative methods. Large-

scale surveys could be conducted to gauge public attitudes and concerns regarding drone delivery, 

while experimental studies could be designed to test the effectiveness of different communication 

strategies in addressing these concerns. Furthermore, qualitative research methods, such as focus 

groups and in-depth interviews, could provide a deeper understanding of the underlying factors 

influencing public perception and acceptance. 

5.9 Technological Advancements and Market Dynamics 

The rapid pace of technological innovation in the renewable energy sector necessitates continuous 

exploration of emerging trends and their implications. To address this, researchers could adopt a 

longitudinal research design, tracking the development and adoption of new technologies over 

time and assessing their impact on market dynamics and business strategies. Additionally, scenario 

planning exercises could be employed to explore potential future scenarios based on different 

technological advancements and market trends, providing valuable insights for strategic decision-

making. The use of data analytics and visualization tools could also aid in identifying patterns and 

trends in large datasets related to technological advancements and market dynamics. 

5.10 The Intersection of Technology, Economics, and Policy 

The interplay between technological advancements, economic considerations, and policy 

frameworks in the renewable energy sector necessitates an interdisciplinary research approach. For 

instance, investigating the impact of carbon pricing policies on adopting renewable energy 
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technologies requires collaboration between economists, technologists, and policy analysts. Such 

interdisciplinary research can provide a more comprehensive understanding of the barriers and 

enablers for renewable energy deployment and inform the design of effective policy interventions. 

5.11 The Socio-Political Dimensions of Renewable Energy Transitions 

The transition to a renewable energy-based economy involves technological and economic 

considerations and social and political dimensions. Understanding public attitudes, perceptions, 

and acceptance of renewable energy technologies and the role of social movements and political 

actors in shaping energy transitions requires collaboration between sociologists, political 

scientists, and communication experts. Interdisciplinary research in this area can help identify 

potential social and political barriers to renewable energy adoption and develop strategies for 

effective public engagement and communication. 

5.12 The Ethical and Environmental Implications of Renewable Energy Technologies 

The development and deployment of renewable energy technologies raise important ethical and 

environmental considerations, such as the impact on land use, biodiversity, and resource 

extraction. Addressing these concerns requires collaboration between ethicists, ecological 

scientists, and engineers. Interdisciplinary research can help ensure the transition to a renewable 

energy future is sustainable and equitable, minimizing negative environmental and social impacts. 

The call for further research on the responsible use of satellite technologies and the potential of 

vertical integration strategies paves the way for continued exploration and innovation within the 

renewable energy sector. 
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Figure 4: Share of capacity of top 10 Polysilicon suppliers (monopolization of raw materials for 

renewables) 

Source: McKinsey analysis based on PV InfoLink (Q1 2022 data) 

The findings from this research illuminate a dynamic landscape brimming with both challenges 

and opportunities. Technological advancements, like decreasing costs for solar panels and battery 

storage, are driving the global adoption of renewable energy. However, these advancements aren't 

uniformly distributed. Geopolitical factors, such as resource nationalism and high-risk 

environments, can create significant hurdles for businesses seeking to invest and develop 

renewable energy projects in certain regions. 

Several areas warrant further exploration to advance our understanding of this dynamic landscape: 

Geopolitical Forecasting Tools: Developing tailored geopolitical forecasting tools specific to the 

renewable energy sector can empower businesses to proactively manage risks associated with 

future geopolitical shifts. 
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Social and Environmental Implications: A more comprehensive understanding of the social and 

environmental implications of the global expansion of renewable energy infrastructure is crucial 

for ensuring sustainable and equitable development. 

The Role of Policy and Regulation: Research on how government policies and regulations are 

evolving to incentivize renewable energy investment and address emerging challenges, such as 

grid integration and battery storage, would be valuable for informing future business strategies. 

The rapid pace of technological innovation in renewable energy presents a double-edged sword. 

On the one hand, advancements like satellite technology offer immense potential for optimizing 

project siting, monitoring infrastructure, and streamlining supply chain logistics. However, 

integrating new technologies necessitates investments in upskilling the workforce and robust 

cybersecurity measures to safeguard critical infrastructure. 

This research lays the groundwork for further exploration in several key areas. A dedicated study 

on the specific applications of satellite technology within the renewable energy sector, examining 

its impact across different geographical contexts, would be insightful. Additionally, developing a 

framework for geopolitical forecasting specific to the renewable energy sector would enable 

businesses to proactively identify and mitigate potential risks associated with future geopolitical 

shifts. Research on how government policies and regulations are evolving to incentivize renewable 

energy investment and address emerging challenges would be valuable for informing future 

business strategies. Lastly, a more comprehensive understanding of the social and environmental 

implications of the global expansion of renewable energy infrastructure is crucial for ensuring 

sustainable and equitable development. By addressing these limitations and pursuing further 

research along these lines, we can continue to refine our understanding of the complex interplay 

between technology, geoeconomics, and the future of global renewable energy operations. 

LIMITATIONS AND BIASES 

The research aligns with existing work by Cowie et al. (2022) and Sova et al. (2023) who highlight 

the transformative potential of technological advancements in driving down costs and improving 

the efficiency of renewable energy technologies. Additionally, it complements the work of Yergin 
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(2022) and Overland (2019) who emphasize the historical and strategic significance of geopolitics 

in shaping global energy markets. While some existing research focuses primarily on technological 

advancements or geopolitical considerations in isolation, this study offers a more holistic 

perspective by examining the interplay between these factors and their combined impact on 

business strategies. 

The research, while valuable, does have limitations. The broad scope, focusing on a wide range of 

technologies and geopolitical considerations, could be narrowed. A deeper dive into specific 

renewable energy technologies or regions might provide more actionable findings for businesses. 

Additionally, the limited number of case studies, while chosen strategically, could be expanded to 

enhance the generalizability of the results. Data availability also presents challenges, as 

geopolitical data can be subjective, and some business strategy data might be commercially 

sensitive. Future research employing mixed methods approaches, incorporating interviews with 

industry experts alongside publicly available data analysis, could mitigate these limitations. 

Future research could benefit from incorporating the perspectives of scholars from other 

disciplines, such as international relations or environmental studies, to provide a more balanced 

and comprehensive analysis. 

RECOMMENDATIONS 

Based on the research findings, several recommendations emerge for businesses and policymakers 

navigating the complexities of the renewable energy landscape: 

For Businesses: 

i. Embrace technological advancements, particularly satellite technology, to optimize 

operations, enhance efficiency, and mitigate risks. 

ii. Develop a nuanced understanding of geoeconomic factors and their potential impact on 

market access and investment decisions. 

iii. Adopt diversified business strategies that account for geopolitical complexities and foster 

resilience in the face of market fluctuations. 



International Journal of Supply Chain and Logistics   

ISSN 2520-3983 (Online)   

Vol. 8, Issue No.2, pp 85 - 108, 2024                   www.carijournals.org 

105 

 

iv. Cultivate strategic collaborations with local partners to navigate regulatory environments 

and leverage on-the-ground expertise. 

v. Prioritize proactive risk management strategies, including scenario planning and 

contingency plans, to address potential geopolitical disruptions. 

For Policymakers: 

i. Foster an enabling environment for renewable energy investment by promoting policy 

stability, transparency, and predictability. 

ii. Encourage international collaboration and knowledge sharing to accelerate technological 

innovation and facilitate the global adoption of renewable energy solutions. 

iii. Develop comprehensive regulatory frameworks that address the unique challenges and 

opportunities associated with emerging technologies like satellite-based monitoring and 

AI-powered analytics. 

iv. Prioritize investments in research and development to further explore the potential of 

satellite technology and other advancements in optimizing renewable energy operations 

and mitigating risks. 

v. By embracing these recommendations, businesses and policymakers can navigate the 

complexities of the global renewable energy landscape and contribute to a sustainable and 

prosperous future powered by clean energy. 

CONCLUSION 

This research explores the relationship between technology, geoeconomics, and their impact on 

global renewable energy operations. The findings illuminate a dynamic landscape where 

technological innovations, such as cost reductions in solar panels and battery storage (IEA, 2023), 

are driving the global adoption of renewable energy. However, these opportunities are not 

uniformly distributed. Geopolitical factors, as evidenced by the correlation between geopolitical 

risk indices and investment patterns (data analysis, current study), can create significant challenges 

for businesses seeking to invest in certain regions. 



International Journal of Supply Chain and Logistics   

ISSN 2520-3983 (Online)   

Vol. 8, Issue No.2, pp 85 - 108, 2024                   www.carijournals.org 

106 

 

A key takeaway is the critical importance of understanding the dynamics between technology and 

geoeconomics for successful business operations in the renewable energy sector. Businesses that 

can adapt their strategies to leverage technological breakthroughs while navigating the 

complexities of the geopolitical landscape will be best positioned for sustainable growth. This 

includes strategies like diversification across regions and technologies, fostering local 

partnerships, and proactive risk management. 

Furthermore, the research highlights the broader implications for the future of international 

commerce. As the global energy sector transitions towards renewable sources, the flow of trade in 

renewable energy technologies will likely increase (UNCTAD & WTO, 2023). This presents 

opportunities for international collaboration between governments, businesses, and research 

institutions to accelerate technological innovation and knowledge sharing across borders. 

This research has illuminated the dynamic interplay between technological advancements, 

geoeconomic factors, and the strategic imperatives for businesses operating in the global 

renewable energy sector. The findings underscore that while technological progress is pivotal in 

driving cost reductions and expanding market opportunities, geopolitical considerations remain 

paramount in shaping investment patterns and market access. Successful businesses demonstrate 

resilience and adaptability by diversifying their portfolios and forging strategic collaborations that 

account for the unique geopolitical contexts in which they operate. The research also highlights 

the transformative potential of satellite technology in optimizing renewable energy operations, 

from project siting and resource assessment to infrastructure monitoring and supply chain 

management. 
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