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Abstract 

Energy and economic policies should include the intricate interconnections among urbanization, trade openness, 
industry, and the utilization of renewable energy. This study investigates the intricate connections among nations 
involved in the Belt and Road Initiative (BRI). The study employed panel econometric techniques, including DSUR, Cup-
BC, and CUP-FM, to document independent variables' elasticities. Study findings suggest that urbanization is initially 
negatively correlated with renewable energy consumption (REC) because of the rising demand for energy, particularly 
non-renewable sources. Urbanization beyond a certain threshold fosters renewable energy, showcasing the positive 
effects of Renewable Energy Certificates (RECs). The influence of urbanization on energy use has changed throughout 
time. Furthermore, there is an initial positive relationship between trade openness and REC, indicating that adopting 
liberalized trade policies encourages the use of clean energy. Nevertheless, over time, this connection becomes less 
strong, suggesting a critical moment when the promotion of trade openness may lead to an increase in the use of non-
renewable resources. Industrialization first stimulates the need for traditional energy sources but ultimately 
encourages using renewable energy. The U-invert connection demonstrates the interplay between industrialization and 
energy consumption patterns, emphasizing the need for flexible policies. Our study assists policymakers and 
stakeholders in effectively addressing energy sustainability concerns related to the Belt and Road Initiative (BRI). 
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1. Introduction

United Nations Sustainable Development Goals (SDGs) prioritize the provision of affordable and clean energy (SDG 7), 
the promotion of sustainable industrialization and infrastructure (SDG 9), and the development of sustainable cities and 
communities (SDG 11)[1-3]. The interconnected objectives emphasize the need for sustainable development, 
particularly within the context of the countries involved in the Belt and Road Initiative (BRI). The Belt and Road 
Initiative (BRI) is a significant worldwide development initiative that aims to enhance economic cooperation and 
connectivity among the participating nations. Understanding the impact of urbanization, trade openness, and 
industrialization on renewable energy consumption in these countries is crucial for this project. By examining these 
interconnections, the study aims to provide empirical evidence that may inform crucial decisions in advancing the 
adoption of renewable energy and mitigating ecological damage in Belt and Road Initiative (BRI) nations, eventually 
contributing to the development of a sustainable and environmentally friendly future[4-6]. 

As the world continues to grapple with the challenges of climate change, finding sustainable and clean energy sources 
has become a top priority. Recent decades have witnessed rapid urbanization, trade openness, and industrialization in 
the Belt and Road Initiative nations [7-11]. These factors have driven economic growth and raised concerns about their 
impact on the environment and energy consumption patterns. This study aims to explore the relationship between 
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urbanization, trade openness, and industrialization with clean energy consumption in BRI nations. Understanding these 
determinants can provide valuable insights into crafting policies and strategies to promote sustainable energy practices 
in these regions. With a growing demand for energy and increasing awareness of environmental challenges, it is crucial 
to delve into this research area to pave the way for a cleaner and more sustainable energy future[12-15]. Given the 
increasing global focus on clean energy consumption and sustainable development, examining the factors influencing 
these practices in emerging economies is important. The completion should range from a few words to a full sentence. 
This study seeks to contribute to the existing literature by investigating how urbanization, trade openness, and 
industrialization impact clean energy consumption in BRI nations. 

The research aims to investigate the factors that impact clean energy consumption in Belt and Road Initiative (BRI) 
nations. Urbanization, trade openness, and industrialization are crucial in influencing the adoption and use of clean 
energy sources. Studying the impact of urbanization, trade policies, and industrial growth on clean energy consumption 
is essential for sustainable energy planning and policy development, especially in nations experiencing rapid economic 
development and infrastructural changes. This study aims to examine the relationships within the context of BRI nations 
to offer empirical evidence that can guide strategic decisions to promote clean energy adoption and reduce 
environmental impacts. This study is motivated by the distinct socio-economic landscape of BRI nations, which includes 
varying levels of urbanization, trade dynamics, and industrial activities. It is crucial to comprehend how these factors 
influence clean energy consumption patterns to advance sustainable development and tackle global climate change 
challenges. This study makes a valuable contribution to energy economics and environmental sustainability by 
examining urbanization, trade openness, and industrialization as factors influencing clean energy consumption. The 
results of this study could assist policymakers, energy planners, and stakeholders in developing specific strategies to 
promote cleaner energy transitions in BRI nations, thereby supporting a more sustainable and environmentally aware 
future. 

The rest of the article is structured as follows. Section II deals with the literature survey, data, and methodology of the 
study, which are available in Section III. Section IV reported the interpretation and discussion of the study findings. 
Conclusion and policy suggestions are available in Section V, respectively.  

2. Literature review and hypothesis development  

2.1. Urbanization influences renewable energy consumption 

Delving into the intricate tapestry of urbanization and its profound impact on renewable energy consumption, the 
literature unveils a dynamic landscape shaped by multifaceted interplays between urban growth, energy demands, and 
sustainability imperatives. A nuanced understanding emerges through a comprehensive review of scholarly works 
across various disciplines, elucidating the intricate relationship between urbanization patterns and the adoption of 
renewable energy sources.[16-19] 

Scholars have long scrutinized the repercussions of rapid urbanization on energy consumption, recognizing cities as 
epicenters of burgeoning energy demands. The surge in population density, infrastructural expansion, and economic 
activities within urban agglomerations engenders an insatiable appetite for energy, prompting a reevaluation of 
conventional energy paradigms[11, 20]. In this vein, scholars underscore the imperative of transitioning towards 
renewable energy sources to mitigate environmental degradation, alleviate energy insecurities, and foster sustainable 
urban development. Research findings indicate that urbanization wields a dual-edged sword in shaping renewable 
energy consumption, a phenomenon influenced by economic dynamics, energy efficiency initiatives, and policy 
frameworks. On the one hand, the urban landscape presents opportunities for heightened adoption of renewable energy 
sources, driven by embracing sustainable building practices, eco-conscious architectural designs, and integrating 
renewable technologies within urban settings. Think of it as cities embracing greener alternatives, like rooftop solar 
panels or wind turbines nestled among skyscrapers, to power their bustling cores[21-24]. 

Urban planners emerge as pivotal actors in this realm, crafting infrastructural blueprints that prioritize renewable 
energy infrastructure and champion resource-efficient solutions. Their designs lean towards efficient use of space, 
blending functionality with sustainability and incorporating water-saving measures to minimize environmental 
footprint. They are crafting cities that breathe with energy efficiency, where every nook and cranny is optimized to 
harness renewable power and minimize waste. However, the urbanization saga unveils its darker shades, too[25]. The 
surge in energy-intensive industries and the burgeoning demand for power-hungry services within urban territories 
can escalate overall energy consumption levels. Picture the rapid growth of factories and high-rise buildings gobbling 
up energy resources, contributing to the urban energy glut. Moreover, in developing regions like China, the urban sprawl 
exacerbates direct energy consumption, adding another layer to the energy conundrum. 
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Amidst this dynamic interplay, the literature underscores the indispensable role of supportive policies, collaborative 
endeavors, and public awareness campaigns in steering urban areas toward sustainable energy pathways. Governments 
are urged to craft incentives that incentivize energy-efficient building standards and enforce compliance with eco-
friendly norms[26]. Collaboration becomes key as urban planners, architects, engineers, and construction experts come 
together, pooling their expertise to innovate and ensure eco-conscious practices pervade every aspect of urban 
development. Educating the masses about the dividends of energy efficiency emerges as a linchpin in this narrative, 
fostering public buy-in and galvanizing community support for sustainable initiatives[27]. After all, it is not just about 
erecting green buildings but about fostering a culture where sustainability is ingrained in the urban ethos. In essence, 
the literature portrays urbanization as a complex dance with renewable energy consumption, where the steps can lead 
either toward sustainability or towards heightened resource depletion. To tip the scales in favor of the former, 
policymakers, urban planners, and stakeholders must rally behind the banner of sustainable urbanism, ushering in an 
era where renewable energy sources illuminate the path towards a greener, more resilient urban future[28-32]. 

Existing literature see [16-18, 25, 33-38], espouses a holistic perspective, delineating the multifaceted dimensions of 
urbanization effects on renewable energy consumption. It elucidates how the spatial configuration of urban landscapes, 
characterized by varying degrees of density, land-use patterns, and socio-economic dynamics, exerts differential 
influences on the diffusion and adoption of renewable energy technologies. Urban form emerges as a critical 
determinant, with compact, mixed-use developments often facilitating more efficient energy utilization and the 
integration of renewables into the urban fabric. Moreover, the literature delves into the institutional frameworks, policy 
interventions, and socio-economic factors shaping the uptake of renewable energy within urban contexts. It highlights 
the pivotal role of supportive regulatory frameworks, financial incentives, and public awareness campaigns in fostering 
the mainstreaming of renewable energy technologies across urban landscapes. Furthermore, scholars underscore the 
significance of socio-economic factors such as income levels, education, and cultural attitudes in influencing individual 
and collective energy choices within urban communities. 

In addition, the literature scrutinizes the environmental implications of urbanization-induced shifts in energy 
consumption patterns, elucidating both the challenges and opportunities inherent in the quest for sustainable urban 
energy transitions. It underscores the imperative of holistic approaches that harmonize urban planning, energy policy, 
and environmental conservation goals to navigate the complex nexus between urbanization and renewable energy 
consumption effectively[10, 19, 39-44]—overall, weaving together diverse strands of research to illuminate the 
intricate dynamics underpinning the relationship between urbanization and renewable energy consumption. It 
underscores the imperative of adopting integrated, multidisciplinary approaches to address the challenges and harness 
the transformative potential of renewable energy in fostering sustainable urban futures. 

2.2. Trade openness and renewable energy consumption 

There has been significant academic interest in the relationship between trade openness and renewable energy 
consumption. Studies have concentrated on analyzing the impact of trade regulations and international trade dynamics 
on the uptake and utilization of renewable energy sources. Research indicates that trade openness can directly and 
indirectly affect the adoption of renewable energy, leading to shifts in energy source composition and environmental 
sustainability across various countries and regions. Studies have indicated that trade openness can impact the 
utilization of renewable energy through various channels, including the scale, technology, and composition of the energy 
industry. According to the scale effect theory, an uptick in commercial activities could lead to higher energy usage in 
manufacturing, subsequently leading to increased carbon emissions. On the other hand, the technical impact 
emphasizes how commerce can facilitate the transfer of innovative technology and practices to enhance energy 
efficiency and promote the adoption of renewable energy sources. In addition, the impact of composition emphasizes 
the importance of resource allocation and traded commodities in supporting or hindering renewable energy use [45-
53]. Moreover, recent research has delved into the intricate relationship among trade liberalization, institutional 
quality, economic development, and environmental aspects like renewable energy usage and carbon emissions. Scholars 
have examined how trade agreements, environmental laws, and economic factors influence the environmental impact 
of Trade. Understanding these complex relationships is crucial for policymakers looking to promote sustainable 
development, reduce carbon emissions, and support the global economy's transition to cleaner energy sources [54-56]. 

2.3. Industrialization and renewable consumption  

Academic research has extensively examined the intricate link between trade openness and the use of renewable energy 
sources. This research has been a significant area of interest, exploring the complicated dynamics between international 
commerce and renewable energy consumption. Considerable studies have been carried out to examine the effects of 
trade policies, Globalization, and economic interconnections on the composition of energy and environmental 
sustainability in various nations and areas. A scholarly paper extensively examines the effects of using renewable 
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energy, promoting commerce, advancing industry, and fostering urbanization. This research aims to provide a deeper 
understanding of the interplay between these elements and their impact on energy consumption patterns. A 
supplementary analysis investigates trade liberalization's effects on renewable energy use in 35 OECD nations between 
1999 and 2018. This research explores the complex impacts of trade policies on incorporating renewable energy 
sources by analyzing data over almost twenty years. Furthermore, a current scholarly study has used advanced 
regression modeling techniques to uncover the influence of trade openness on the usage of renewable energy in OECD 
countries [28, 29, 57-62]. Researchers use panel smooth transition regression modeling to capture the nonlinear 
associations between trade openness and clean energy consumption. Moreover, extensive research has examined the 
triangle correlation between energy consumption, trade openness, and economic development in a diverse set of 
countries [30, 31, 63-70]. The findings provide vital insights into the influence of trade openness on the use of renewable 
energy and its effects on the overall economic and environmental results[7, 27]. 

3. Data and methodology of the study  

3.1. Model specification 

The motivation of the study is to assess the role of urbanization (UR), trade openness (TO), and industrialization (in) on 
renewable energy consumption in BRI nations for the period 2004-2020. The generalized equation of the empirical 
nexus is as follows; 

REC|UR, TO, IND…………(1) 

The equation has been extended with three control variables following the existing literature [71-76]; the revised 
equation (1) is as follows. 

REC|UR, TO, IND, FDI, FD………….(1) 

The general form of a linear regression equation is Y = β0 + β1 ∗ X1 + β2 ∗ X2 + β3 ∗ X3 + β4 ∗ X4 + β5 ∗ X5 + β6 ∗
X6 + e.  

Where Y is the dependent variable (renewable energy consumption), X1 to X6 are the independent variables 
(urbanization, trade openness, industrialization, foreign direct investment, GDP, and financial development), β0 is the 
intercept, β1 to β6 are the coefficients for each independent variable, and e is the error term. 

4. Results and discussion  

Table 1 displays the slope of heterogeneity, cross-sectional dependency, and unit root test results. Referring to the test 
statistics, the study revealed that research variables have heterogeneity and cross-sectional dependence. Furthermore, 
the test of variables order integration test exposed all the variables found stationary after the first difference.  

Table 1 Results of SH, CSD, and PUR test  

Panel A: SH test of Bersvendsen and Ditzen (2021) 

 Δ Statistic Adjusted Δ Statistic SH exits  

Model 4.199*** 5.8829*** Yes 

 
 (Breusch and Pagan 
1980)  Pesaran (2004) 

 Pesaran, Ullah 
et al. (2008)  Pesaran (2006) Juodis and Reese (2022) 

REC 283.993*** 32.975*** 222.256*** 28.44*** -0.7255***  

UR 204.385*** 15.16*** 231.57*** 19.001*** -3.2629***  

TO 301.044*** 29.343*** 131.266*** 8.677*** -0.0078***  

IND 446.612*** 40.105*** 147.515*** 30.831*** 3.4941***  

FDI 225.247*** 43.881*** 238.757*** 44.901*** -1.5004***  

FD 384.573*** 36.645*** 240.886*** 31.967*** -0.1161***  
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Variables CADF test statistic  
CIPS test statistic  

  

 Herwartz and 
Siedenburg -2008 

 Level first difference Level first difference Level 
first 
difference 

REC -1.981 -4.583*** -2.163 -6.711*** -0.5616 8.0662*** 

FD -1.126 -6.991*** -1.923 -2.211*** -0.9421 -2.2797*** 

FDI -2.961 -2.225*** -2.965 -7.28*** -0.5837 6.0458*** 

TO -1.591 -4.937*** -2.339 -7.886*** 1.7548 1.5245*** 

GCF -1.598 -6.559*** -2.494 -5.173*** 1.0204 -6.6653*** 

UR -2.134 -5.514*** -2.57 -4.084*** 1.3778 -3.6246*** 

The long-run cointegration has been assessed through the implementation of the panel cointegration test following 
padroni [77, 78], [79], and [80, 81]—the results of the panel cointegration test reported in Table 2. Study findings 
revealed a long-run association available in the empirical relation, supported by all four estimation techniques. 

Table 2 Results of panel cointegration test  

Model  UR--->REC TO--->REC IN--->REC FD--->REC FDI--->REC 

GT -12.817*** -4.53*** -13.788*** -5.207*** -15.919*** 

Ga -13.586*** -11.539*** -5.187*** -11.591*** -8.984*** 

Pt -11.593*** -9.047*** -14.192*** -13.049*** -5.056*** 

Pa -12.176*** -6.261*** -9.895*** -8.799*** -14.543*** 

KRCPT      

MDF 20.413*** 2.208*** 7.218*** 22.814*** -2.005*** 

DF 20.132*** 6.435*** 20.188*** -1.36*** 21.304*** 

ADF -2.866*** -0.033*** 5.026*** 19.232*** 7.478*** 

UMDF 17.98*** 19.855*** 9.045*** 18.763*** -5.298*** 

UDF 3.809*** 14.49*** 8.359*** 15.555*** 13.348*** 

PCT      

MDF -0.187*** 9.485*** 8.795*** 13.757*** 15.696*** 

PP 7.45*** 5.702*** 5.708*** 15.458*** -0.808*** 

ADF 8.356*** 15.585*** 14.121*** 13.944*** 15.46*** 

Panel B: Cointegration test of Westerlund and Edgerton (2008) 

  no shift  mean shift  regime shift 

  LMг stat. LMΦ stat. LMг stat. LMΦ stat. LMг stat. LMΦ stat. 

Model 1 -2.7646*** -4.0841*** -4.2556*** -2.0815*** -3.8524*** -3.4159*** 

The coefficients of urbanization (see Table 3) have exposed a negative statistical significance towards REC, whereas the 
sign of UR2 disclosed positive statistical significance toward REC, suggesting UR in the initial stage increases energy 
consumption, especially with the non-renewable source; however, after a point of time, UR has become a conducive 
variable in fostering the clean energy consumption in BRI nation. Our finding is supported by the study of [75, 82-87]. 
The study "Urbanization, trade openness, and industrialization as determinants of clean energy consumption: evidence 
from BRI nations" found that the level of urbanization is negatively and significantly correlated with renewable energy 
consumption (REC). In addition, the coefficient of UR2 (urbanization squared) was positive and had a statistically 
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significant effect. Urbanization is known to have a propensity to increase energy consumption, particularly from non-
renewable sources. Nevertheless, when progress is achieved, urbanization may actively facilitate the acceptance and 
implementation of environmentally friendly energy sources in countries included in the Belt and Road Initiative (BRI). 

This finding is consistent with the existing body of research on the relationship between urbanization and the use of 
renewable energy. Research investigating the influence of renewable energy and urbanization on CO2 emissions found 
that an increased use of renewable energy leads to decreased CO2 emissions. In contrast, greater urbanization had a 
detrimental effect on air quality. Another research has shown that using renewable energy has a favorable effect on 
economic development and a negative effect on carbon emissions. Moreover, there is a correlation between 
urbanization and a rise in the release of pollutants and energy consumption[20, 88-94]. The findings suggest that the 
urbanization process might result in a combination of positive and negative effects on using renewable energy. In the 
first stages, urbanization may cause an increase in energy use, particularly from non-renewable sources. This is due to 
the growth of energy-intensive companies and the rising demand for energy-intensive services in urban areas[1]. 
Urbanization may facilitate the adoption of clean energy consumption as urban planners and policymakers prioritize 
sustainable urban development and integrate renewable energy sources to mitigate the adverse impacts of urbanization 
on energy consumption [95-103]. 

The coefficients of trade openness were found to be positive and statistically significant to REC. In contrast, the 
coefficient of TO2 was revealed to be negatively connected to REC, indicating that domestic trade liberalization fosters 
clean energy consumption in the initial stage. Furthermore, the contributory effect reduces with time progress. After a 
certain point, TO has adversely influenced REC; that is, the consumption of non-renewable energy has intensified over 
renewable sources. Our study aligns with existing literature such as [104-111]. The study's analysis of the influence of 
trade openness on renewable energy consumption offers intriguing insights into the relationship between trade policies 
and the uptake of clean energy sources. The coefficients associated with trade openness exhibit a statistically significant 
positive correlation with renewable energy consumption (REC), indicating that heightened trade openness corresponds 
to increased utilization of renewable energy sources[28, 29, 45, 50, 58]. This positive correlation suggests that the 
liberalization of domestic Trade can facilitate clean energy consumption, particularly during the early stages of 
economic development. 

However, the study uncovers a nuanced association between trade openness and REC, as reflected by the negative 
relationship between the trade openness squared (TO2) coefficient and renewable energy consumption. This negative 
correlation implies that beyond a certain threshold, the positive impact of trade openness on clean energy consumption 
diminishes, potentially leading to a shift towards greater reliance on non-renewable energy sources over 
renewables[34, 37, 41, 86]. This finding underscores the importance of discerning the temporal dynamics and 
thresholds at which trade openness may transition from promoting clean energy adoption to impeding it. These findings 
underscore the intricate interplay between trade policies, economic progress, and energy consumption patterns. They 
underscore the necessity for policymakers to carefully assess the long-term ramifications of trade openness on adopting 
renewable energy and to implement strategies that facilitate a sustainable transition towards cleaner energy sources 
while simultaneously mitigating the risk of escalating dependence on non-renewable alternatives over time. 

The study revealed a U-invert linkage between industrialization and clean energy consumption, indicating that initially, 
IND increases energy demand for conventional sources. However, the reliance on fossil energy decreases, and at a point 
in time, the influences that foster the inclusion of clean energy instead of non-renewable sources become evident. The 
literature supports our study findings, such as [32, 112-121]. The research results demonstrate a U-shaped correlation 
between industrialization and the use of clean energy, suggesting a fluctuating trend in the shift towards renewable 
energy sources. At first, industrialization was discovered to augment the need for energy from traditional sources, 
indicating a dependence on fossil fuels. Nevertheless, with the advancement of industrialization, there is a discernible 
transition towards reduced dependence on fossil energy. Over time, industrialization has increasingly promoted using 
clean energy instead of non-renewable sources [6]. The U-invert connection highlights the intricate relationship 
between industrialization and energy usage patterns. The results indicate that industrialization has a double impact on 
energy consumption, first promoting conventional energy sources but ultimately enabling the shift towards more 
environmentally friendly options. This shift emphasizes the need to comprehend the time-related changes and critical 
points at which industrialization impacts the acceptance of renewable energy sources. Policymakers and stakeholders 
may use these observations to formulate tactics that support sustainable industrial expansion while promoting the 
adoption of clean energy technology to alleviate environmental consequences and encourage enduring energy 
sustainability[122, 123]. 



World Journal of Advanced Research and Reviews, 2024, 21(03), 1561–1574 

1567 

Table 3 Results of DSUR, CUP-BC, and CUP-FM 

 DSUR CUP-BC CUP-FM 

 Coeff. t-stat std. error  Coeff. t-stat std. error  Coeff. t-stat std. error  

UR -0.0491 0.0115 -4.2695 -0.0918 0.005 -18.36 -0.1724 0.002 -86.2 

UR2 0.0152 0.0065 2.3384 0.0508 0.0021 24.1904 0.1663 0.0102 16.3039 

TO 0.098 0.0091 10.7692 0.118 0.0018 65.5555 0.1339 0.0021 63.7619 

TO2 -0.0519 0.0046 -11.2826 -0.0854 0.0053 -16.1132 -0.1334 0.0105 -12.7047 

IND -0.0446 0.0098 -4.551 -0.0706 0.0093 -7.5913 -0.0836 0.0035 -23.8857 

IND2 0.0703 0.0024 29.2916 0.0994 0.0098 10.1428 0.1446 0.0045 32.1333 

FD 0.0783 0.0108 7.25 0.0846 0.0083 10.1927 0.08 0.0026 30.7692 

FDI 0.0738 0.0091 8.1098 0.034 0.0028 12.1428 0.0278 0.0045 6.1777 

c 4.8749 0.258 18.8949 3.1948 0.5749 5.5571 10.022 0.2928 34.2281 

CD test  0.0241   0.0287   0.0278  

Wooldridge Test  0.0317   0.027   0.0221  

Normality test 0.0259   0.0254   0.0288  

Ramsey RESET test  0.0298   0.0305   0.0324  

5. Conclusion 

This study's findings offer valuable insights into the complex interplay among urbanization, trade openness, 
industrialization, and their impact on renewable energy consumption (REC) within the countries participating in the 
Belt and Road Initiative (BRI).  

Based on the analysis, it is evident that an intricate relationship exists between urbanization and energy consumption. 
At the outset, a significant negative correlation exists between the coefficients and REC, suggesting a rise in energy 
consumption, particularly from non-renewable sources, in the initial stages of urban expansion. With the progression 
of urbanization, the coefficient of UR2, which is statistically significant, suggests a trend toward encouraging the use of 
clean energy. This signifies a pivotal moment when urbanization becomes conducive to adopting renewable energy 
sources. The findings align with prior studies and underscore the dual impact of urbanization on energy consumption. 
Implementing sustainable urban development strategies and incorporating renewable energy sources to minimize 
negative consequences is emphasized. 

The analysis focuses on the influence of trade openness on REC. Positive coefficients suggest a rise in clean energy 
consumption due to domestic trade liberalization. However, the decreasing impact demonstrated by the negative 
correlation between TO2 and REC emphasizes the importance of policymakers effectively handling the time-sensitive 
fluctuations in trade openness to facilitate a sustainable transition to cleaner energy sources. 

Furthermore, the study illustrates a U-shaped correlation between industrialization and the utilization of clean energy. 
The pattern suggests transitioning from traditional energy sources to renewable energy as industrialization progresses. 
The U-invert link highlights the relationship between industrialization and energy consumption patterns, emphasizing 
the importance of policymakers recognizing key turning points and leveraging industrial growth to promote the 
adoption of clean energy technology. 

The results underscore the critical importance of policymakers and stakeholders promptly establishing a thorough 
strategy to promote the adoption of renewable energy in nations involved in the Belt and Road Initiative (BRI). To 
promote sustainable development and decrease dependence on non-renewable energy sources, policymakers should 
understand the intricate connection among urbanization, trade openness, industrialization, and energy consumption 
patterns. The research offers valuable insights into the complexities of energy transition within the framework of global 
economic integration. It aids in making well-informed decisions and shaping sustainable energy futures. 
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