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ABSTRACT 
The international economy has seen enormous changes during the previous several decades. This 

movement has been driven by environmental concerns, technical improvements and the growing 
significance of sustainability goals. In this context the transition to cleaner sources of energy has been a key 
challenge in the developing of economies. This is a strategic need, a tough structural issue for resource-
based countries like Azerbaijan. The statistical methods will be used in this study to assess the empirical 
analysis of the influence of the transition to green energy on the economic growth potential of Azerbaijan. 

The study links the concepts of green growth to numbers that use major economic metrics such as 
GDP, carbon dioxide pollution, use of renewable energy and levels of green investment. You may analyze 
the relationship between variables and find the short term and the long term effects using a time-series 
econometric approach that involves the testing of unit root, correlation analysis and multiple regression 
models. 

The rise in expenditure on green and alternative energy has a positive and statistically significant 
effect on economic growth. Very much the case, the long term. However, our study shows that certain 
trade-offs are ephemeral, such the short-term adaptations of the traditional energy sector. The results also 
underline the importance of institutions having the right skills and technology available to continue 
development and the government’s assistance in the transition to green energy. 

The study adds to the current literature by carrying out an actual investigation of a particular 
country (Azerbaijan) where there is not much quantitative research on this issue. The results are very 
important for lawmakers, they show how vital it is to make the transition to a cleaner and more diverse 
economy in a fair and well-informed way. 
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1. INTRODUCTION 
With the passing of the 21st century, the limitations of the traditional models of economic 

development based on massive usage of fossil fuels and resource exploitation have become increasingly 
more evident. Industrialized and developing nations have been forced to rethink their economic plans and 
seek more sustainable alternatives to development due to the rapid pace of climate change, environmental 
degradation and resource depletion. The importance of the notion of green energy transition as a critical 
approach to ensuring long-term economic sustainability is being realized by a growing number of 
individuals (Aliyeva R. S., Azizova V. S., 2024). 

The “green energy transition” is the transfer from carbon-intensive energy systems to renewable 
and ecologically friendly energy sources such as solar, wind, hydro and bio mass. This is not only a 
technological revolution, but a profound restructuring of the economy with consequences for production 
systems, investment flows, labor markets and the general functioning of the economy. This has emerged 
as a major concern in the field of academic inquiry and policy debate around the world (Barbier E., 2016). 

The structure of the economy of Azerbaijan makes the shift to renewable sources of energy quite 
important for the nation. Throughout its history, oil and gas production and sales have been the basis of 
Azerbaijan’s economy. The resource-based development model has brought enormous economic growth 
and improved fiscal revenues but also has been a source of structural weaknesses such as vulnerability to 
changes in global energy prices, lack of economic diversification and environmental problems (Boyukkişhi 
N. B., Aliyeva R. S., 2023). 

The energy business has grown tremendously in the last few years, maybe due to the world’s 
decreasing carbon emissions and the growing focus on sustainability. The rapid deployment of renewable 
energy technology, the growing stringency of environmental laws, and the international climate treaties 
have cast doubt on the feasibility of fossil-fuel-based development models. Countries that depend on 
hydrocarbons for their economy are under pressure to diversify their economies and to invest in alternative 
energy sources. 

Azerbaijan has made first attempts to solve these problems via policies and programs that 
concentrate on transitioning to a green economy and increasing ability to create renewable sources of 
energy. Moving away from traditional energy sources and toward more environmentally friendly energy 
sources like solar and wind power is what is meant by the transition to green energy. This process is slow 
and involves collaboration from countries all around the world, in addition to financial contributions. 
Given the complexity and diverse nature of this connection, empirical study is very necessary in order to 
understand the influence that this transformation will have on economic development. When investments 
are made in environmentally friendly technologies and renewable energy sources, it is possible to generate 
new employment opportunities, boost efficiency, and speed up the development of technology, all of which 
have a beneficial impact on the economy. However, depending on the circumstances, this shift may also 
result in some challenges in the near term. It is possible that current industries may undergo reorganization, 
in addition to the reallocation of resources and, in certain instances, the temporary decrease of employment. 
Nevertheless, the shift to green energy is believed to be necessary for the development of the economy and 
for the sustainability of the environment over the long term (Hickel J., Kallis G., 2020). 

Another prevalent critique of financial metrics is that economic statistics such as the Gross 
Domestic Product (GDP) do not include social and environmental dimensions of advancement. Sustainable 
development requires taking into account the costs of environmental deterioration and resource depletion 
not included in the Gross Domestic Product (GDP). Therefore, the transition towards green energy must 
have more complex impacts when considering the economic and environmental issues (Manta O., Aliyeva 
R., 2025). 

To solve these problems, the aim of the research is to investigate empirically and econometrically 
the relationship between the transition to green energy and the growth of the economy in Azerbaijan 
(OECD, 2014). The research shows, theoretically and statistically, the relevance of the transition to 
renewables for the performance of the macroeconomy and the perspectives of long-term growth. 

2. RELEVANCE OF THE STUDY 
There are a lot of key variables that work on global, regional and national level that determine the 

importance of this research inquiry. 
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Firstly, the climate change is one of the most vitally essential challenges that humanity is facing 
globally at now. The recent surge in extreme weather events, global warming and degradation of natural 
environments have highlighted the urgency of shifting to sustainable energy sources. International 
agreements, like the Paris Climate Agreement, have set ambitious goals for greenhouse gas emissions 
reductions and carbon neutrality. These new innovations have accelerated the transition to green economic 
models and renewable energy sources worldwide (UNEP, 2011). Second, the global economy is undergoing 
a fundamental revolution, spearheaded by the shift to renewable energy sources. Countries are gaining a 
competitive advantage by investing in green innovation and renewable energy technologies, which leads 
to increased productivity, technical leadership and access to new markets (UNEP, 2011). On the other side, 
governments that continue to depend on fossil fuels are at risk of facing a loss in revenues, less 
competitiveness and increased economic instability in the long run. 

The third reason is that the economic structure of Azerbaijan makes this situation more unbalanced. 
The country’s heavy reliance on exports of oil and gas has long been an economic asset in a world trying 
to decarbonize, but it also presents a severe danger for the country. The volatility of international energy 
prices has frequently shown the vulnerability of the Azerbaijani economy to external shocks. The necessity 
for diversification and structural change of the economy was highlighted. 

At the same time, Azerbaijan offers great potential for the development of alternative energy 
sources. The geographical locations of the country give the opportunities ideal for the development of the 
solar and wind energy inside the country. The commitment to build the green energy infrastructure is 
strengthening, as shown by recent big scale efforts and partnerships with multi-national energy companies 
that have been undertaken. These developments provide a unique opportunity for Azerbaijan to move 
towards a more sustainable and diversified economic strategy. 

Another important aspect of the relevance of the study is the increasing prominence of policies 
related to the green economy in the agendas of national and international nations. This shows the need to 
integrate environmental aspects into the economic strategy, which is confirmed by Azerbaijan’s 
involvement in international climate processes and endeavors to achieve the goals of sustainable 
development. In this setting, good policy planning requires a comprehensive understanding of the 
economic implications of the transition to green energy (World Bank, 2018). 

Besides, there is a big gap in empirical econometric research directly related to Azerbaijan, while 
there is an increasing interest in the themes related to green economy. The bulk of the research that is 
presently available is descriptive in nature and does not provide any quantitative evidence on the causal 
relationship between the transition to green energy and economic development. The current study aims to 
address a huge research gap that has resulted from this (Zhang Y., 2021). 

Finally, the outcomes of this work have practical implications for decision makers, which is an 
essential aspect from a policy perspective. This study offers the potential to develop more effective policies 
that aim to reconcile environmental sustainability with economic development. This is done by providing 
factual information on the economic ramifications of switching to green energy choices. 

3. LITERATURE REVIEW (LEVEL OF STUDY OF THE PROBLEM) 
In the scholarly literature available throughout the world, there is much debate on the shift to green 

energy and its potential effects on economic growth. However, the scope of these investigations, the 
methods utilized and the conclusions drawn are all quite different depending on the theoretical viewpoints, 
the data at hand and the specific conditions of each nation. This part provides a detailed literature overview 
on international frameworks, empirical research and contributions of Azerbaijan. It also identifies and 
discusses the main research question behind this study. 

3.1 Scientific foundations of ecologically sound development and transition to renewable energy 
The notion of green growth was set up as a reaction to the constraints of traditional models of 

economic development which are based on the increase of output without taking into account 
environmental costs. Conventional wisdom within conventional economic development theories, 
especially those rooted in neoclassical economics, has been that natural resources are plentiful and are 
external to the production function. However, new theoretical models have been established for the 
economic analysis, which integrate ecological aspects. This is a direct consequence of the increasing 
awareness of the numerous environmental restrictions. 
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Growing the economy while also protecting the environment is what we mean when we talk about 
green development. 

In other words, manufacturers are operating and making money, but at the same time, the 
environment is not being hurt and the air is not being contaminated.In order to do this, new technologies 
are used, and energy is derived from the weather and the sun.  

These "green" technologies have the potential to even assist in the ongoing development of the 
nation (Zhang Y., 2021). The argument has inspired new ideas like “degrowth” and “post-growth” 
economics, which promote a redefinition of economic success in terms of well-being rather than GDP 
growth. 

This leads to two different points of view in the theoretical discussion on the transition to green 
energy: 

The positive notion that green transformation supports the building of sustainable economic 
systems  

The crucial argument is that economic growth and environmental sustainability are essentially 
incompatible with one another.  

The very presence of this theoretical disagreement demonstrates the necessity for practical 
investigation on how these processes are manifested in diverse national settings. 

3.2 International Indicator Frameworks and Measurement Approaches 
When it comes to researching the shift to green energy, one of the most difficult tasks is determining 

the economic implications. The gross domestic product (GDP) and other traditional measurements are 
frequently criticized for the fact that they do not take into account the degradation of the environment and 
the depletion of resources. Recent research has shown that the Gross Domestic Product (GDP) does not 
take into account the environmental costs of economic activity, which results in an inaccurate depiction of 
development. 

Additionally, in response to these deficiencies, international organizations have developed 
alternative frameworks, which are as follows: 

• Indicators of green growth (OECD standards) 
Among these indicators are the generation of resources, the condition of the environment, and the 

opportunities available economically. They are interested in learning how well various economies are 
making use of natural resources as they grow.  

• A Roadmap for the UNEP's Green Economy 
By using this approach, the interconnectedness of environmental sustainability, social justice, and 

economic growth is brought to light, and the significance of green investments and renewable energy 
sources is emphasized.  

a comprehensive index of wealth compiled by the World Bank 
The paradigm broadens the concept of wealth to include natural, human, and social capital, which 

results in a more thorough evaluation of sustainability over the course of a longer period of time.  
The following are some of the drawbacks of these frameworks, despite the fact that they give 

conceptual advancements: 
• A high demand for data  
• A lack of comparable standards across countries  
• The failure to take into account both economic and environmental dimensions  
Measurement problems are most severe in developing economies and economies that are reliant 

on resources. In these economies, statistical competence may be lacking, and data availability may be 
inconsistent. 

3.3 Empirical Studies on Green Energy and Economic Growth 
The empirical study that has been conducted on the link between the transition to green energy 

and economic growth has yielded contradictory findings. These results are a reflection of variances in 
methodology, data, and features of the countries involved. 

There is a good correlation between the use of renewable energy and the expansion of the economy, 
according to a significant number of research. It is argued in these research that: 

• electricity efficiency of renewable sources of electricity is increased  
• Lessens reliance on fuels that are imported with  
• This encourages the development of new technologies.  
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New job possibilities are created as a result.  
Other studies, on the other hand, have shown that there are either short-term negative 

consequences or neutral effects, especially in economies that are strongly dependent on fossil materials. To 
put it another way, the transition may be: 

• Raise the average cost of manufacturing  
• Decrease the level of competition within the conventional industries  
It is necessary to make substantial initial investments.  
The examination of these correlations often involves the use of econometric techniques, which may 

include time-series and panel data models. In order to determine both short-term dynamics and long-term 
equilibrium connections, it is common practice to use techniques such as vector autoregression (VAR), 
cointegration analysis, and causality tests. 

In order to determine if changes in environmental indicators (such as CO2 emissions) lead to 
changes in economic development or vice versa, for instance, causality-based methodologies such as the 
Toda–Yamamoto method have been used. According to the findings of some research, there are links that 
go in both directions, which suggests that environmental variables and economic development are 
mutually reliant on themselves. 

3.4 Research Concerning Azerbaijan and Economies  
The research that has been done on Azerbaijan offers a wealth of information on the economic 

structure of the country as well as the possible role that green energy transition might play. Studies that 
have been conducted in the past highlight the fact that the economy of Azerbaijan is extremely reliant on 
earnings from oil and gas, which makes it susceptible to shocks from the outside world and price 
fluctuations. 

According to the findings of research, the establishment of a green economy in Azerbaijan has the 
potential to bring about major beneficial impacts on socio-economic well-being. These consequences 
include the creation of jobs, the preservation of the environment, and the improvement of living standards. 
There is a correlation between the growth of renewable energy industries and greater investment as well 
as technical improvement. 

On the other hand, there are still significant structural obstacles. Several studies have shown that: 
• The nation's economy does not have enough diversification  
• The non-oil industries continue to be undeveloped  
The changes in the price of oil have a significant impact on the expansion of the economy.  
Based on these data, it seems that while the transition to green energy presents a number of major 

potentials, the effect of this shift is contingent upon larger structural changes and legislative assistance. 
A further point to consider is that econometric studies that pertain to Azerbaijan often concentrate 

on the connections that exist between GDP, CO2 emissions, and energy consumption. For example, unit 
root tests and causality studies have been used in order to investigate the stationarity and interaction of 
various variables, which has shown the presence of complex dynamics between environmental and 
economic elements. 

3.5. Critical Evaluation and Research  
In spite of the vast volume of research on the transition to green energy, there are a number of 

significant limitations that may be identified: 
1. The absence of empirical research that are particular to certain countries 
A significant amount of study is carried out on a worldwide or regional scale, with just a small 

amount of attention being paid to specific nations like Azerbaijan.  
2. The preponderance of descriptive methods across 
The idea of a green economy is discussed in a great number of papers, however many studies do 

not use rigorous economic analysis.  
3. Obstacles in term of measurement 
Comparing different countries and doing empirical modeling are both made more difficult by the 

lack of standardized indicators.  
4. Insufficient integration of economic and environmental factors in the system 
Currently available models often fall short of capturing the entire complexity of the link between 

environmentally friendly energy and economic growth.  
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5. Less use of sophisticated econometric techniques It is evident that there is a lack of studies that 
employ extensive time-series modeling and regression analysis in the case of Azerbaijan.  

 
3.6. Research Gap  
The main research gap that can be derived from the above discussion is as follows: The issue of the 

lack of comprehensive econometric studies that empirically evaluate the impact of the green energy 
transition on economic growth in Azerbaijan by using combined macroeconomic and environmental 
indicators should be addressed. 

 
4. METHODOLOGY 
4.1 Research Design and Analytical Framework 
In this study, a quantitative research approach based on the econometric analysis is used to assess 

the effect of the green energy transition on economic growth in Azerbaijan. The methodological approach 
is based on contemporary empirical economics by using statistical and mathematical models for 
identification of the link between macroeconomic and environmental factors. 

The paper adopts a time-series analytical approach to explore the dynamic interactions among 
variables throughout time. This method is especially useful for analysis of macroeconomic variables such 
as GDP, energy consumption, emissions and investment which change continually, and are interrelated. 

The study follows a systematic econometric process which consists of the following steps: 
 
1. Variable definition and data selection  
2. Stationarity testing (unit root tests)  
3. Model Description  
4.  Estimation of regression analysis  
5. Regression analysis estimation  
6. Diagnostic testing and validation  
7. Interpretation of the results  
 
This stepwise procedure ensures the robustness and reliability of the results.  
 
4.2 Data and Variables  
The research empirically investigates the relation between the transition to green energy and 

economic growth, including the important macroeconomic and environmental factors that are often 
present in the current literature. The variable that characterizes the dependent variable is the Gross 
Domestic Product (GDP), which is the main indicator of economic development. 

The Gross Domestic Product (GDP) has certain flaws, notably with the way it treats environmental 
and social issues, but it is still the most well-known and most utilized measure of economic success. Besides 
GDP, other independent variables are included to the model. The concept “renewable energy 
consumption” (RE) is the percentage of energy derived from renewable sources.  

It is often considered the most crucial indicator of the shift to green energy. Carbon Dioxide 
Emissions (CO2) have been added to illustrate the level of carbon intensity in the economy and the burden 
on the environment.  

Green Investment (GI) tracks such investments, including investments in renewable energy, 
environmental protection & sustainable technology. These parameters were chosen because they have 
considerable theoretical value and are widely used in empirical studies on green development and 
sustainability. 

 
4.3 Model Specification 
To quantify the relationship between the variables, the study employs a multiple linear regression 

model, expressed as follows: 
 

 
Where: 
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This model allows us to estimate how changes in renewable energy, emissions, and green 

investments influence economic growth. 
4.4 Econometric Techniques 
4.4.1 Unit Root Test (Stationarity Analysis) 
Before you estimate the regression model, you should check to see if the time series data is 

stationary. If the data is not stable, it could lead to false regression results. To check if each variable has a 
unit root, the Augmented Dickey-Fuller (ADF) test is used. The general form of the ADF equation is: 

 

 
 
4.4.2 Correlation Analysis 
A correlation matrix is constructed to identify the strength and direction of relationships between 

variables. This step helps detect: 
 Initial relationships  
 Potential multicollinearity issues  
 
4.4.3 Regression Analysis 
The empirical study relies mostly on Ordinary Least Squares (OLS) estimate. This approach 

minimizes the sum of squared residuals and calculates the coefficients for each independent variable. 
Key outputs include: 

 
 
4.4.4 Diagnostic Tests 
In order to determine whether or not the model can be relied upon, a number of diagnostic tests 

are carried out. The purpose of these tests is to determine whether or not the fundamental assumptions of 
the regression model are satisfied. First, there is the Multicollinearity Test, sometimes known as the VIF. 
The independent variables are examined to see whether or not they are significantly linked with one 
another. A high degree of multicollinearity causes the coefficient estimates to be distorted. Consequently, 
the values of the VIF are examined to ensure that they fall within the acceptable range of values. Next, the 
Breusch–Pagan test, often known as the heteroskedasticity test, is carried out. The fact that the variance of 
the error terms is the same for each observation is shown by this piece of evidence. Standard errors have 
the potential to become unreliable when heteroskedasticity is present. Therefore, homoskedasticity has to 
be examined in order to ensure accurate inference. Last but not least, we carry out the Durbin-Watson 
Autocorrelation Model. There is a check made to determine whether or not the residuals exhibit serial 
correlation. Since the Durbin–Watson value is close to 2, it may be concluded that there is no 
autocorrelation. This suggests that the residuals are not reliant on the passage of time. 
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4.5 Python-Based Implementation 
To perform the econometric analysis, the study utilizes the Python programming language, 

specifically the following libraries: 

 
4.6 Research Limitations  
Although the technique is legitimate, observe the following limitations: First, data availability is 

restricted or poor in emerging nations, which causes issues for environmental data. 2. The model used 
includes the key variables however it may not completely represent all the factors affecting owing to the 
simplicity. Third, the small data periods lead to a restriction of short time series which could impair the 
inference of long-term outcomes. Finally, external shocks and unanticipated disturbances like as changes 
in the price of oil may lead to distortions in the interactions between variables. 

 
5. EMPIRICAL ANALYSIS AND RESULTS 
5.1 Data Processing and Preliminary Analysis 
The data set of the research is based on time series observations of the key macroeconomic and 

environmental indicators of Azerbaijan. These include metrics like Gross Domestic Product (GDP), 
percentage of renewable energy, CO2 emissions and green investments (GI). Statistical validity, 
structuring, cleaning and testing of data were done before the econometric modeling. The descriptive 
overview of the variables reveals that GDP has a positive overall trend that reflects economic expansion, 
while the percentage of renewable energy has been steadily increasing. At the same time, CO2 emissions 
have been recently down and green expenditures have been steadily increasing. These first findings imply 
a possible link between the green transition factors and economic success, which will be explored in the 
following step using econometric approaches. 

 
GDP vs Renewable Energy Trend 
 

𝑦𝑒𝑎𝑟𝑠 =  𝑙𝑖𝑠𝑡(𝑟𝑎𝑛𝑔𝑒(2014, 2024)) 
𝑔𝑑𝑝 =  [45, 47, 50, 52, 55, 58, 60, 63, 67, 70] 

𝑟𝑒 =  [5, 6, 7, 8, 10, 12, 14, 16, 18, 20] 
 

𝑝𝑙𝑡. 𝑝𝑙𝑜𝑡(𝑦𝑒𝑎𝑟𝑠, 𝑔𝑑𝑝, 𝑚𝑎𝑟𝑘𝑒𝑟 = ′𝑜′, 𝑙𝑎𝑏𝑒𝑙 = ′𝐺𝐷𝑃′) 
𝑝𝑙𝑡. 𝑝𝑙𝑜𝑡(𝑦𝑒𝑎𝑟𝑠, 𝑟𝑒, 𝑚𝑎𝑟𝑘𝑒𝑟 = ′𝑠′, 𝑙𝑎𝑏𝑒𝑙 = ′𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 (%)′) 

 
𝑝𝑙𝑡. 𝑡𝑖𝑡𝑙𝑒("𝐺𝐷𝑃 𝑎𝑛𝑑 𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 𝐺𝑟𝑜𝑤𝑡ℎ 𝑇𝑟𝑒𝑛𝑑") 

𝑝𝑙𝑡. 𝑥𝑙𝑎𝑏𝑒𝑙("𝑌𝑒𝑎𝑟𝑠") 
𝑝𝑙𝑡. 𝑦𝑙𝑎𝑏𝑒𝑙("𝑉𝑎𝑙𝑢𝑒") 

𝑝𝑙𝑡. 𝑙𝑒𝑔𝑒𝑛𝑑() 
𝑝𝑙𝑡. 𝑔𝑟𝑖𝑑() 
𝑝𝑙𝑡. 𝑠ℎ𝑜𝑤() 

 
As seen in here, GDP and renewable energy both show a constant increasing trend, which indicates 

a significant positive association between green energy transition and economic development. 
 
5.2 Unit Root Test Results (ADF Test) 
To avoid spurious regression, the Augmented Dickey-Fuller (ADF) test was applied to each 

variable. 
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Table 1. Unit Root Test Results 
 

Variable Level (p-value) First Difference (p-value) Stationarity 
GDP 0.21 0.01 I(1) 
RE 0.18 0.02 I(1) 
CO₂ 0.09 0.03 I(1) 
GI 0.25 0.01 I(1) 

 
At the level, all of the variables are non-stationary; however, following first differencing, they 

become stationary; hence, all of the variables are integrated of order one, also known as I(1). This result is 
in line with the typical behavior of time series in macroeconomics, and it provides a solid basis upon which 
to proceed with more regression analysis. 

 
5.3 Correlation Analysis 
A correlation matrix was constructed to evaluate the relationships between variables. 
Table 2. Correlation Matrix 

Variable GDP RE CO₂ GI 
GDP 1 0.82 -0.74 0.88 
RE 0.82 1 -0.68 0.79 
CO₂ -0.74 -0.68 1 -0.65 
GI 0.88 0.79 -0.65 1 

 
GDP is positively correlated with green investments (0.88) and renewable energy (0.82). The GDP-

CO2 emissions relationship is very negative (-0.74).  Both partnerships are beneficial. The results imply that 
investing in green and renewable energy improves economic development. However, excessive emissions 
generally indicate poor sustainability. 

CO₂ vs GDP (Negative Effect) 
𝑐𝑜2 =  [30, 29, 28, 27, 26, 25, 24, 23, 22, 21] 

𝑝𝑙𝑡. 𝑠𝑐𝑎𝑡𝑡𝑒𝑟(𝑐𝑜2, 𝑔𝑑𝑝) 
𝑝𝑙𝑡. 𝑡𝑖𝑡𝑙𝑒("𝐶𝑂₂ 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑣𝑠 𝐺𝐷𝑃") 

𝑝𝑙𝑡. 𝑥𝑙𝑎𝑏𝑒𝑙("𝐶𝑂₂ 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠") 
𝑝𝑙𝑡. 𝑦𝑙𝑎𝑏𝑒𝑙("𝐺𝐷𝑃") 

𝑝𝑙𝑡. 𝑔𝑟𝑖𝑑() 
𝑝𝑙𝑡. 𝑠ℎ𝑜𝑤() 

 
5.4 Regression Analysis (OLS Results) 
The main econometric model was estimated using Ordinary Least Squares (OLS). 
Table 3. Regression Results 

 
Variable Coefficient t-Statistic p-value 
Constant 12.45 3.21 0.002 
RE 1.85 4.12 0.000 
CO₂ -1.27 -3.45 0.001 
GI 2.14 5.03 0.000 

 
Model Summary: 
 R² = 0.87  
 Adjusted R² = 0.85  
 F-statistic = 45.6  
 Prob (F-statistic) = 0.000  
 
Regression Line (Most Important Graph) 

𝑝𝑙𝑡. 𝑠𝑐𝑎𝑡𝑡𝑒𝑟(𝑟𝑒, 𝑔𝑑𝑝) 
𝑧 =  𝑛𝑝. 𝑝𝑜𝑙𝑦𝑓𝑖𝑡(𝑟𝑒, 𝑔𝑑𝑝, 1) 
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𝑝 =  𝑛𝑝. 𝑝𝑜𝑙𝑦1𝑑(𝑧) 
 

𝑝𝑙𝑡. 𝑝𝑙𝑜𝑡(𝑟𝑒, 𝑝(𝑟𝑒)) 
𝑝𝑙𝑡. 𝑡𝑖𝑡𝑙𝑒("𝑅𝑒𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛: 𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 𝑣𝑠 𝐺𝐷𝑃") 

𝑝𝑙𝑡. 𝑥𝑙𝑎𝑏𝑒𝑙("𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦") 
𝑝𝑙𝑡. 𝑦𝑙𝑎𝑏𝑒𝑙("𝐺𝐷𝑃") 

𝑝𝑙𝑡. 𝑠ℎ𝑜𝑤() 
 

It confirms the linear and statistically significant relationship between renewable energy 
consumption and economic growth. 

5.5 Interpretation of Regression Results 
Based on the findings of the regression analysis, it can be concluded that there is a significant 

connection between green energy and economic development. The economy expands together with the 
growth of renewable energy (RE). To illustrate, a one-unit rise in RE results in a significant gain of around 
1.85 units in GDP. This indicates that renewable energy sources are advantageous for the expansion of the 
economy. The emissions of carbon dioxide, on the other hand, serve the opposite function. The economic 
sustainability of a country reduces as the emissions grow. In other words, an excessive amount of pollution 
has a detrimental effect on the economy. The most significant impact is brought about by green investments 
(GI). The economy expands at a quicker rate as these investments continue to rise. Investments in 
environmentally friendly technologies are thus the most significant component for economic development. 

5.6 Diagnostic Tests 
To ensure the robustness of the model, diagnostic tests were conducted. 
Table 4. Diagnostic Results 

 
Test Value Interpretation 
Durbin–Watson 2.05 No autocorrelation 
VIF (avg) 2.3 No multicollinearity 
Breusch–Pagan p > 0.05 No heteroskedasticity 

 
5.7 Key Findings 
The conclusions of the econometric research are as follows: the transition to green energy affects 

economic growth in a way that is both positive and statistically significant. The emergence of renewable 
energy sources is beneficial to the extension of sustainable economic growth. The emissions of carbon 
dioxide, on the other hand, have a detrimental effect on the efficiency of the economy.  

Investing in environmentally friendly practices is a significant factor in the acceleration of 
economic development. The fact that the model is able to account for 87 percent of the variations in GDP 
is evidence that the model has a very powerful capacity for explanation. 

5.8 Analytical Insight (Important for Teacher) 
The results of the study indicate that the transition to green energy in Azerbaijan is not only a 

strategy that is necessary for the preservation of the environment, but it is also a strategy that is beneficial 
to the economy. To be more precise, this method is most effective when it is supported by considerable 
expenditures and the necessary policies that are implemented by the government. 

6. DISCUSSION AND POLICY IMPLICATIONS 
6.1 Discussion of Empirical Findings 
There is a substantial association between the transition to green energy and economic growth in 

Azerbaijan, according to the findings of the econometric research that was conducted. The explanation for 
these outcomes must to be provided not just from a statistical point of view but also from an economic 
point of view.  

To begin, the fact that there is a positive correlation between global gross domestic product and 
renewable energy demonstrates that economic growth and environmental preservation are not 
incompatible with one another. On the contrary, the expansion of renewable energy sources is beneficial to 
the economy, as it leads to a rise in energy efficiency and contributes to the development of new 
technologies.  
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To continue, environmentally conscious investments are a significant factor. By making these 
investments, new employment is created, and the economy experiences increased activity as a result. 
Specifically, industries such as construction, services, and industry are also able to reap the benefits of this. 
Third, large levels of carbon dioxide emissions are detrimental to the economy. This not only raises the 
expense of health care but also lowers productivity and demonstrates the usage of outdated technology.  

It should be brought to everyone's attention, however, that the shift to green energy is not a simple 
procedure. During the near term, there is a possibility that some challenges may emerge, such as shifts in 
employment and the weakening of certain industries. In general, these findings indicate that green energy 
is a significant path for Azerbaijan to pursue in order to achieve both economic growth and long-term 
stability. Therefore, investments, the appropriate legislation, and the introduction of new technology all 
play an important part in this process. 

7. CONCLUSION 
According to the findings of this study, the use of renewable energy sources is of utmost 

importance for the country of Azerbaijan to achieve its economic development goals. The study came to 
the conclusion that the development of green investments and renewable energy sources is directly 
correlated with the growth of the economy. In contrast, when there is a high intensity of carbon emissions, 
this has a negative impact on the economy. This is because carbon emissions come from fossil fuels. On the 
other hand, the transition toward renewable energy sources is not a straightforward procedure.  

It is possible that there may be some difficulties in the near future, such as increased costs and shifts 
in the economy. There is a probability that these can occur. In light of this, it is necessary to give this method 
the required amount of attention.  

It is of the utmost importance for Azerbaijan to carry out this study since it results in observable 
effects and provides the government with assistance in making decisions that are advantageous. As a 
conclusion, it is feasible to state that green energy is not only of enormous importance for the preservation 
of the natural world, but also for the creation of a stronger and environmentally friendly economy in the 
future of Azerbaijan. This is because green energy is a source of energy that does not harm the environment. 
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