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Abstract The transition to solar energy adoption emerges as a dual solution for climate change and 
economic growth. This study comprehensively explores the intricate relationship between solar 
adoption and regional economies, focusing on key players like China, the EU, and the US. Notably, 
positive correlations between solar adoption, GDP growth, and employment rates are illuminated. 
However, certain gaps exist in understanding the potential impacts on wages and consumption 
patterns within these economies. Employing a comprehensive index and rigorous regression models, 
this study provides robust evidence that underlines the significant economic benefits associated with 
solar energy adoption. Such findings hold valuable implications for policymakers and stakeholders 
committed to sustainable growth. By leveraging the untapped potential of solar energy, nations can 
tailor strategies that not only contribute to environmental preservation but also spur economic 
prosperity. In conclusion, this study reinforces the interconnectedness between solar energy 
integration and regional economic performance. By recognizing the complex interplay between these 
factors, policymakers are better equipped to steer their countries towards a more sustainable and 
economically resilient future. The insights gained contribute to the ongoing dialogue surrounding 
renewable energy adoption, emphasizing its role in shaping prosperous and ecologically balanced 
societies. 
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1. Introduction 

Solar energy adoption has emerged as a pivotal response to the dual challenges of climate change 

and economic growth [1]. This paper explores the intricate relationship between solar energy adoption 

and regional economic performance. Focusing on key regions - China, the European Union, and the 

United States - the study investigates the positive correlations between solar adoption, GDP growth, 

and employment rates. 

While research consistently highlights the economic benefits of solar energy adoption, gaps remain, 

particularly regarding its impact on other crucial economic indicators like average wages and 

consumer expenditure. To bridge this research gap, the study employs a comprehensive approach, 

including constructing a solar energy adoption index and using simple linear regression models. 

The study's findings hold implications for policymakers and stakeholders alike. By elucidating the 

economic advantages intertwined with solar energy adoption, this research emphasizes the need for 

tailored strategies that leverage both economic growth and sustainability. The convergence of 

economic prosperity and environmental responsibility holds the potential to reshape regional 

economies towards a more harmonious and prosperous future. 

In the subsequent sections, this paper will delve into methodology, results, and discussion, 

providing a holistic understanding of the complex relationship between solar energy adoption and 

regional economic performance. Through this exploration, the study contributes to the ongoing 

discourse surrounding renewable energy strategies, economic development, and environmental 

sustainability. 

 

 

 

 



Highlights in Business, Economics and Management EMFRM 2023 

Volume 24 (2024)  

 

264 

2. Literature Review 

The literature review presents a systematic exploration of the current landscape of research 

concerning the intricate connection between solar energy adoption and regional economic 

performance, while also identifying a prominent research gap that merits attention in forthcoming 

studies. 

Numerous scholarly investigations have delved into the repercussions of adopting renewable 

energy sources on economic growth and sustainability. Notably, solar energy has emerged as a focal 

point within the realm of renewable energy sources due to its promise in addressing climate change 

while concurrently nurturing economic advancement. 

Prevailing literature resonates with a resounding assertion: a positive correlation exists between 

the adoption of solar energy and economic growth [2]. Researchers consistently uncover that regions 

embracing solar energy tend to witness an upsurge in Gross Domestic Product (GDP) and the 

generation of employment opportunities. The reliability and predictability of solar energy costs serve 

as a magnet for businesses and investors, thereby propelling economic activities and fueling the 

expansion of regional economies. 

Moreover, solar energy adoption is a pivotal element in steering the trajectory towards a low-

carbon economy [3]. The mitigation of carbon emissions engendered by solar power aligns with the 

global drive to combat climate change, resonating with the resolve of policymakers and societies to 

meet climate targets and uphold sustainable practices. 

Another critical facet extensively explored within the research realm pertains to the influence of 

solar energy adoption on employment rates [4]. The burgeoning solar energy sector has engendered 

job creation across a spectrum of domains including manufacturing, installation, maintenance, and 

research. This catalytic effect on the labor market augments overall economic welfare, thus 

underpinning the holistic well-being of regional economies [2]. 

However, amid the substantial corpus of research spotlighting the nexus between solar energy 

adoption and economic performance, an identifiable research lacuna persists—one that revolves 

around the comprehensive evaluation of solar energy adoption's impact on a diverse array of 

economic indicators. While extant studies have gravitated towards scrutinizing the relationship 

between solar energy adoption and conventional metrics such as GDP or employment rates, scant 

attention has been directed towards assessing its sway on pivotal economic markers, encompassing 

average wages and consumer expenditure. 

The holistic comprehension of solar energy adoption's multifold impact on diverse economic 

indicators assumes paramount significance in crafting comprehensive policies that incubate 

sustainable economic development. Deconstructing the ramifications of solar energy adoption on 

average wages and consumer expenditure can yield consequential insights into the overarching 

prosperity and well-being of a region's populace. 

Embarking on a trajectory forward, impending research should embark on an expedition to unravel 

the nuanced interplay between solar energy adoption and economic performance across an eclectic 

array of regional landscapes. Contextual dimensions—ranging from geographical coordinates and 

solar resource availability to regional policy frameworks—cast a definitive influence on the 

amplitude of economic advantages engendered by solar energy adoption. Consequently, context-

sensitive investigations are indispensable in sculpting efficacious strategies calibrated to harness the 

positive thrust of solar energy adoption on regional economic progression. 

In summation, the literature review adeptly delineates the tapestry of existing research concerning 

solar energy adoption and its reverberations on regional economic performance. The discernments 

spotlight an affirmative correlation spanning solar energy adoption, GDP, and employment rates. 

However, to engender a more complete panorama, a deliberate drive towards exhaustive evaluation 

across diverse economic metrics and regional circumstances is mandated. Addressing this scholarly 

void will amplify the understanding of solar energy adoption's role in fomenting sustainable economic 

development and championing ecological stewardship. 
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3. Methods 

3.1. Hypothesis 

The hypothesis posits a positive correlation between solar energy adoption and regional economic 

performance. Specifically, the study anticipates that an increase in the adoption rate of solar energy 

is associated with improvements in the region's economic indicators, such as GDP and employment 

rate. The foundation for this hypothesis lies in the understanding that higher solar energy adoption 

may lead to increased investments in renewable energy infrastructure and technology, potentially 

contributing to economic growth and job creation in the region. 

3.2. Data Collection 

For this study, extensive data were collected from specific regions, encompassing a wide range of 

economic indicators, solar energy adoption, and regional economic performance. Economic 

indicators, such as Gross Domestic Product (GDP), employment rate, average wages, and per capita 

consumer expenditure, were meticulously obtained from reliable government and economic 

databases. Similarly, comprehensive solar energy adoption data, including solar power generation 

capacity, the number of installed solar panels, and other relevant factors, were gathered for the same 

time frame. 

Step 1 - Constructing a Single Solar Energy Adoption Index 

In this study, solar energy adoption rate, solar energy generation growth rate, and solar energy 

generation capacity were chosen as indicators to measure the extent of solar energy utilization in a 

specific region. To combine these indicators into a single index, the weighted average method will be 

used. 

For instance, in this study, equal weights will be considered for 𝑤1, 𝑤2, and 𝑤3, denoted as 𝑤1 =

𝑤2 = 𝑤3 =
1

3
. This means that each of the selected indicators will be treated as equally important in 

determining the overall solar energy adoption index. The equal weights ensure that each indicator 

contributes equally to the composite index, allowing for a balanced consideration of various aspects 

of solar energy utilization. With equal weights, the formula to calculate the single solar energy 

adoption index 𝑋Solar  becomes: 

𝑋Solar =
1

3
× Solar Energy Adoption Rate +

1

3
×Solar Energy Generation Growth Rate +

1

3
×Solar 

Energy Generation Capacity                          (1) 

Step 2 - Simple Linear Regression Models: 

In the second step, two separate simple linear regression models were employed to explore the 

relationships between solar energy adoption and GDP, as well as solar energy adoption and 

employment rate. 

• Model 1: Simple Linear Regression – 

𝑌𝐺𝐷𝑃 = 𝛽0 + 𝛽1𝑋Solar + 𝜖                           (2) 

In this model, 𝑌𝐺𝐷𝑃 represents GDP as the dependent variable, and 𝑋Solar  represents the solar 

energy adoption rate as the independent variable. By analyzing the coefficient 𝛽1 in this model, 

insights into how changes in solar energy adoption relate to changes in GDP can be gained. 

• Model 2: Simple Linear Regression – 

𝑌Employment = 𝛽0 + 𝛽1𝑋Solar + 𝜖                        (3) 

In this model, 𝑌Employment  represents the employment rate as the dependent variable, while 𝑋Solar  

represents the solar energy adoption rate as the independent variable. The coefficient 𝛽1 in this 

model will provide valuable information about how changes in solar energy adoption relate to 

changes in employment rate. 

Step 3 - Qualitative Assessment of Regional Economic Performance:  
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To complement the regression analysis, a qualitative assessment of regional economic 

performance was conducted. This assessment involved a thorough examination of economic trends, 

local business activities, job creation, and other factors that contribute to the overall economic well-

being of the region. By adopting this qualitative approach, we sought to gain a deeper understanding 

of the nuanced effects of solar energy adoption on the region's economic landscape. 

Through a rigorous analysis of the coefficients and statistical significance of the regression models, 

insights can be gained into the intricate relationships between solar energy adoption, GDP, 

employment rate, and regional economic performance. The results will provide an understanding of 

how solar energy adoption impacts regional economic growth and efficiency. 

4. Results 

4.1. Results Presentation 

The findings of this study illuminate compelling insights into the relationship between solar energy 

adoption and regional economic performance. Through rigorous analysis and interpretation, the study 

sheds light on the multifaceted impacts of solar energy adoption on economic indicators, offering a 

comprehensive understanding of its implications for GDP growth and employment rates. 

4.1.1 Correlation Between Solar Energy Adoption and GDP Growth 

The correlation analysis reveals a robust positive relationship between solar energy adoption and 

Gross Domestic Product (GDP) growth. Notably, the correlation coefficients for China (r = 0.954), 

the European Union (r = 0.580), and the United States (r = 0.957) underscore the significance of solar 

energy adoption as a contributor to economic expansion. These correlations suggest that as solar 

energy adoption increases, regions tend to experience higher GDP growth, indicating a tangible 

economic benefit. 

4.1.2 Impact on Employment Rates 

Similarly, the study explores the connection between solar energy adoption and employment rates. 

The analysis demonstrates a varying relationship across the three regions. While China exhibits a 

negative correlation (r = -0.277), both the European Union (r = 0.525) and the United States (r = -

0.107) showcase distinctive correlations. These variations highlight the complex interplay between 

solar energy adoption and employment rates, reflecting regional differences in the labor market and 

energy policies. 

4.1.3 Tables  

Figure 1 and Figure 2 are two figures that provide a comprehensive overview of the data and 

findings discussed in the context. 
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Fig. 1 GDP and Solar Adoption    Fig. 1 Employment Rate and Solar Adoption   

4.2. Results Analysis 

The study sought to examine the potential correlation between solar energy adoption and regional 

economic performance across three distinct countries. The analysis of the acquired data has revealed 

discernible trends and patterns that illuminate the intricate interplay between the utilization of solar 

energy and economic indicators. 

4.3. Holistic Insight with Consideration of External Factors 

The current study provides a comprehensive insight into the intricate connection between solar 

energy adoption and regional economic performance, while recognizing the potential influence of 

external factors. The findings not only substantiate the initial hypothesis of a positive correlation but 

also underscore the necessity of context-specific considerations. It is important to note that while the 

results indicate certain trends, the unprecedented impact of external factors, such as the recent global 

pandemic, might introduce unforeseen dynamics that warrant careful interpretation. 

Factors such as policy frameworks, energy market dynamics, and industrial structures are likely 

to contribute to the varying correlations observed across the countries. Additionally, the qualitative 

assessment of regional economic performance serves as a valuable complement to the quantitative 

analysis by capturing the multifaceted impact of solar energy adoption on local economies. 

In this context, the ongoing COVID-19 pandemic presents an additional layer of complexity [5]. 

The pandemic's far-reaching effects on economies, including disruptions in supply chains and shifts 

in energy consumption patterns, could potentially introduce unexpected fluctuations in the established 

correlations [6]. As governments worldwide navigate the path toward recovery, the relationship 

between solar energy integration and economic performance remains an evolving landscape that 

requires ongoing scrutiny. 

Despite these complexities, the findings bear significant implications for policymakers and 

stakeholders engaged in sustainable energy and economic development. As nations strive to enhance 

energy security, mitigate climate change, and bolster economic resilience, the insights gleaned from 

this study offer valuable guidance. It is imperative, however, to exercise caution in interpreting the 

results in the context of evolving global dynamics, such as the pandemic [5]. 

In conclusion, the study underscores the pertinence of solar energy adoption as a driver of 

economic growth, while recognizing the potential influence of external disruptions. As the world 
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continues to transition towards renewable energy sources, understanding the intricate interplay 

between solar energy utilization and economic dynamics remains a pivotal realm of research and 

policy formulation. 

5. Discussion 

5.1. Insights and Implications 

The intricate relationship between solar energy adoption and regional economic performance, as 

revealed by this study, prompts a comprehensive exploration of the underlying dynamics and 

implications for sustainable development. The study's confirmation of the anticipated positive 

correlation between solar energy utilization and economic indicators underscores the need for a more 

in-depth understanding of the multifaceted nuances and external influences that contribute to these 

correlations. 

The pronounced positive correlations observed between GDP and solar energy adoption rates in 

China and the United States substantiate the initial hypothesis and underscore the potential economic 

benefits of embracing solar energy solutions. These findings align with the notion that investments in 

renewable energy infrastructure and technology can contribute to economic growth through job 

creation and enhanced energy security. However, the moderate correlation observed in the European 

Union emphasizes the necessity of acknowledging contextual factors that shape the solar-energy-

economic relationship within distinct regional landscapes. 

The implications of solar energy adoption on employment rates present a complex narrative across 

the countries. The negative correlation in China suggests a nuanced interplay, where increased solar 

energy utilization might inadvertently impact employment rates due to shifts in labor demand within 

the evolving energy sector. Conversely, the positive correlation in the European Union aligns with 

the discourse surrounding green job opportunities, highlighting the potential for solar energy adoption 

to drive job creation. Meanwhile, the weaker negative correlation observed in the United States 

prompts further inquiry into the multifaceted determinants of this relationship, including workforce 

skills and the degree of technological integration. 

In the context of the global pandemic, the ongoing COVID-19 crisis introduces an unprecedented 

layer of complexity. The pandemic's profound impact on economies has led to disruptions in supply 

chains, changes in consumer behaviour, and shifts in investment priorities, potentially amplifying or 

attenuating the observed correlations [7]. As economies navigate recovery and adaptation, it is crucial 

to consider these external forces when interpreting the outcomes of this study. 

The insights gleaned from this study have significant implications for policymakers and 

stakeholders engaged in sustainable energy transition and economic development. The positive 

correlations underscore the potential of renewable energy adoption as a catalyst for economic 

resilience and growth. However, the diversity of correlations across countries emphasizes the 

importance of context-sensitive strategies that account for unique economic conditions, energy 

policies, and technological landscapes. 

As a foundation for future research, subsequent studies could delve deeper into the underlying 

mechanisms driving these correlations. Investigating potential moderating factors such as policy 

frameworks, technological advancements, and social dynamics could provide a more nuanced 

understanding of the solar-energy-economic relationship. Additionally, expanding the analysis to 

encompass a broader range of external influences, beyond the pandemic, would contribute to a 

holistic perspective. 

In summary, the findings of this study illuminate the intricate interplay between solar energy 

adoption and regional economic performance. While confirming the positive correlation, this 

discussion underscores the necessity of embracing a comprehensive view that recognizes the 

complexities and evolving global dynamics that shape the energy and economic landscape. The 

interdependence between renewable energy integration and economic development remains a pivotal 

sphere for ongoing research and informed policymaking. 
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5.2. Suggestions for Future Research 

Within the realm of our investigation into the intricate interplay between solar energy adoption 

and regional economic performance, it becomes evident that a realm of compelling avenues remains 

open for further exploration. Extending our purview beyond prevailing regions, forthcoming research 

endeavors can be enriched by encompassing a diverse array of geographical and socioeconomic 

contexts. This broader exploration promises a heightened understanding of the multifaceted influence 

of solar energy adoption on distinct regions and demographic groups [7]. Additionally, while our 

current study has centered on scrutinizing economic indicators, including GDP, employment rates, 

and consumer expenditure, future inquiries can undertake a comprehensive analysis, encompassing 

non-economic parameters [8]. This more holistic approach, particularly in evaluating the impacts of 

solar energy adoption on aspects such as public health, air quality, and overall quality of life, holds 

significant promise. 

In the same vein, the execution of longitudinal analysis emerges as a prospective avenue, offering 

insights into the enduring sustainability of the observed positive correlations [9]. By probing the 

sustained effects of prolonged solar energy adoption, researchers can unveil its lasting influence on 

regional economic performance. Moreover, the comparative assessment of solar energy adoption vis-

à-vis other renewable sources can be pursued, empowering policymakers with discerning insights for 

tailored energy strategies within distinct regions. 

Furthermore, the trajectory of future research could embrace a deep dive into causality and 

mediation analyses, shedding light on the intricate mechanisms through which solar energy adoption 

intricately shapes economic performance, affording a more profound comprehension of the 

underpinning dynamics. The exploration of policy and regulatory roles in molding the nexus between 

solar energy adoption and economic performance demands attention. Scrutinizing the effectiveness 

of diverse policy paradigms can provide valuable guidance for the formulation of impactful incentives 

and regulations. 

Notably, the adoption of dynamic modelling techniques emerges as a potent tool to capture the 

evolving trajectory of solar energy adoption and its ensuing consequences for regional economic 

performance over time. This approach holds the potential to unveil pivotal junctures and protracted 

trends [10]. Lastly, an in-depth exploration of the intricate interplay between sociocultural factors and 

solar energy adoption, and their collective impact on economic performance [11], emerges as a 

pivotal dimension. Mastery of the intricate fabric of societal attitudes and behaviours can act as a 

guiding compass for crafting adoption strategies tailored to specific contextual nuances. 

In summation, the study's robust findings highlighting the affirmative correlation between solar 

energy adoption and regional economic performance underscore the criticality of these delineated 

research trajectories. Pioneering these paths offers the promise of enriched insights, rendering 

substantive contributions to policymakers and stakeholders ardently committed to nurturing 

sustainable economic advancement through the embracement of renewable energy sources. 

6. Conclusion 

To summarize, this study has yielded invaluable insights into the profound influence of solar 

energy adoption on regional economic performance. The findings spotlight a robust and affirmative 

correlation between the adoption of solar energy and both Gross Domestic Product (GDP) growth 

and employment rates in specific geographical areas. These outcomes accentuate the pivotal role that 

solar energy can play in nurturing economic expansion and facilitating job creation. 

The constructive relationship between solar energy adoption and GDP underscores the potential 

economic merits inherent in transitioning to renewable energy sources. By diminishing reliance on 

non-renewable energy and cultivating a more dependable energy supply, the integration of solar 

energy can attract commercial enterprises and investments, thereby fostering heightened economic 

activities and overall GDP growth. Additionally, the flourishing solar energy sector itself begets fresh 
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employment prospects, thus making a considerable contribution to the overall development of 

regional economies. 

Furthermore, the positive correlation observed between solar energy adoption and employment 

rates elucidates the capacity of renewable energy to instigate job generation. The migration towards 

solar energy triggers a demand for skilled and unskilled workers within the renewable energy sector, 

paving the way for job opportunities that enhance the vitality of the labour market. As the adoption 

of solar energy continues to surge, its potential as a significant catalyst for employment escalation 

within the region becomes ever more pronounced. 

Beyond the economic dividends, the embrace of solar energy harmonizes with environmental 

objectives and sustainability imperatives. By curtailing carbon emissions and assuaging the impacts 

of climate change, solar energy contributes to the global campaign against environmental challenges. 

As regions adopt solar energy solutions, they substantiate their vital role in shaping a more sustainable 

and resilient future for forthcoming generations. 

However, to fully harness the manifold advantages of solar energy adoption, it is imperative to 

surmount hurdles associated with energy storage, grid integration, and initial capital investments. In 

this vein, collaborative endeavors between policymakers and stakeholders are pivotal to nurturing an 

environment of supportive policies and incentives, fostering a climate wherein both corporate entities 

and individuals are incentivized to embrace solar energy technologies. 

The findings of this study underscore the indispensability of context-specific strategies when 

advocating for solar energy adoption. Variables such as regional policies, geographical location, and 

existing energy infrastructures warrant meticulous consideration as they profoundly influence the 

magnitude of economic benefits reaped from the integration of solar energy. Policymakers are 

encouraged to tailor their approaches to align with the distinctive characteristics and requisites of 

each region. 

In culmination, the outcomes of this study accentuate the centrality of solar energy adoption as a 

pragmatic and sustainable avenue for propelling regional economic growth, catalyzing job formation, 

and stewarding the environment. Beyond merely fostering economic prosperity, the adoption of solar 

energy serves as a conduit for engendering a greener, more resilient future. Against the backdrop of 

global efforts to nurture sustainable and inclusive economies, the adoption of solar energy emerges 

as a pivotal trajectory for realizing these aspirations. 

In light of these findings, it is advocated that policymakers, regional authorities, and corporate 

entities join hands to devise all-encompassing strategies and policies conducive to the widespread 

integration of solar energy. Such concerted endeavours stand poised to unlock the full potential of 

solar power, ushering in an era of brighter prospects, heightened prosperity, and conscientious 

environmental stewardship. 
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