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Abstract. A primary challenge in contemporary scientific research revolves around the intricate 

interplay between economic functioning and environmental considerations. Green economic principles 

aim to mitigate the impact of key contributors to global climate change within the macroeconomic 

system, paving the way for a sustainable future. This article delves into the economic and environmental 

dynamics of Azerbaijan, with a focal point on critical elements including greenhouse gas (GHG) 

emissions, Gross Domestic Product (GDP), population, the potential for renewable energy and various 

other economic factors. Least Squares and Vector Autoregression estimates have elucidated the 

connection between the economic landscape and the driving forces behind greenhouse gas emissions in 

Azerbaijan. Furthermore, the study indicates the significant impact of population growth, industrial 

activity and renewable energy consumption on the levels of emissions. 
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1.       Introduction  

 

 Indicators including GDP, export figures, energy consumption, manufacturing 

value and population are widely recognized as principal macroeconomic measures on a 

global scale. The examination of these parameters enables a thorough economic analysis 

of a chosen country, region or the entire world. Notably, the escalating global issue of 

climate change has seamlessly integrated economic and ecological considerations into a 

unified framework (Hasanov, 2023a). In this context, GHG emissions have become a 

focal point in scientific research, serving as crucial eco-economic data. The contemporary 

shift of Azerbaijan towards environmentally sustainable strategies has underscored the 

importance of evaluating this subject throughout the country. 

GDP represents the monetary value of ultimate consumer-acquired final goods and 

services produced within a country's geographic borders over a defined period, like a 

quarter or a year, encompassing the entirety of the country's output (IMF, 2024). In the 

global economic landscape of 2021, Azerbaijan was situated as the 87th largest economy 

based on GDP (current US$). Its international trade activity was notable, ranking 71st in 

total exports and 103rd in total imports. In terms of individual economic well-being, 

Azerbaijan was positioned as the 114th country in GDP per capita (current US$). 

Additionally, the country's economic complexity was recognized by its 85th place in the 

Economic Complexity Index (ECI), indicating a level of intricacy and diversity in its 
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economic structure (OEC, 2023). In 2022, Azerbaijan experienced a Real GDP (adjusted 

for inflation) of $51,533,742,962, coupled with a GDP Growth Rate of 4.62%. This 

growth rate denotes a deviation of $2,501,728,075 from the 2021 level, when the Real 

GDP amounted to $54,190,742,583 (Worldometer, 2023). In this time frame, Azerbaijan 

experienced a significant surge of 9.1% in its non-oil GDP, juxtaposed with a decline of 

2.7% in the oil GDP. The economic landscape demonstrated a diversified structure, with 

the industrial sector playing a predominant role, contributing 51.1% to the overall GDP. 

Additionally, trade and automotive repair accounted for 8.2%, transport and logistics for 

6%, construction for 4.8%, agriculture, forestry and fisheries for 4.8%, hospitality 

services for 1.6%, information and communications for 1.4% and taxes for 7.4% (ITA, 

2023).  

Azerbaijan, the most dynamic nation in the South Caucasus in demographic 

development, reached a population of 10 million in 2018, with sustained growth primarily 

attributed to a surplus of births over deaths, while external migration's impact remains 

insignificant. Urban areas house 52.8% of the population (UNFPA, 2020).  

Azerbaijan stands out for its significant potential in renewable energy, boasting a 

technical capacity of 135 GW for onshore and 157 GW for offshore sources. The 

economic potential is estimated at 27 GW, encompassing 3,000 MW in wind energy, 

23,000 MW in solar energy, 380 MW in bioenergy and 520 MW from mountain rivers. 

Despite being a prominent global energy exporter, Azerbaijan places notable emphasis 

on the adoption and development of renewable energy sources (Minenergy, 2023). 

Azerbaijan's renewable energy potential holds substantial advantages for the country. 

Embracing renewable sources would preserve natural gas for exports and the 

petrochemical industry, align with the commitment to reduce greenhouse gas emissions 

as per the 2030 Paris Agreement and enhance electricity security by diversifying the 

generation mix. As part of planned energy market reforms, the government has 

formulated a renewable electricity law, with the target of achieving a 30% share of 

renewable energy in electricity generating capacity by 2030, nearly doubling the 2018 

share of 16% (IEA, 2023).  

Azerbaijan's contribution to global GHG emissions is relatively minor, accounting 

for approximately 0.15% of the total. Specifically, the predominant sources within the 

country's emission profile are the energy sector, comprising 74% and the agriculture 

sector, representing 14% (Eu4climate, 2023). These sectors collectively constitute the 

primary contributors to Azerbaijan's overall GHG emissions. Azerbaijan has set a target 

to reduce its GHG emissions by 35% by 2030, using 1990 as the baseline year. 

Additionally, in 2021, the country reinforced its commitment by aiming for a 40% 

reduction in GHG emissions by 2050, although the specific reference year for this target 

was not explicitly specified (Enerdata, 2023).  

The graphs depicted in Figure 1 illustrate the trajectory of GHG emissions, the trend 

in GDP and various other economic and social factors in Azerbaijan spanning the past 25 

years. 
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Figure 1. Macroeconomic and environmental trends in Azerbaijan (1996-2021).  

Source: World Bank 

 

The eco-economic system places considerable importance on indicators such as 

manufacturing value and export. Notably, recent years have witnessed substantial 

advancements in modern innovation, robotics, and artificial intelligence research, all of 

which have played a constructive role in promoting principles aligned with sustainable 

and green practices (Eaton, 2013; Wagner et al., 2001; Yatsun et al., 2004a; 2004b). The 

advancement of sustainability objectives heavily relies on the active involvement of 

global business entities and scientific foundations (Hasanov, 2023b). Within the intricate 

interplay of economic development and environmental sustainability, there has been a 

notable focus on understanding the relationship between GHG emissions and GDP. As 

nations actively pursue economic growth, there is a growing concern regarding the 

environmental implications and the feasibility of disentangling economic activities from 

carbon emissions. The intricate relationship between GHG emissions and GDP is a 

subject of extensive debate. While economic growth frequently relies on activities that 

generate GHGs, such as energy consumption and industrial production, indicating a 

positive correlation, the association is multifaceted and nuanced. This scholarly article 

delves into the nuanced dynamics that characterize the relationship between GHG 

emissions and GDP, thoroughly examining the complexities and addressing challenges. 

 

2.      Literature Review 

 

Economic development, particularly the escalation of industrial production, triggers 

concurrent growth across various sectors. Addressing the challenge of global climate 
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change necessitates a form of economic development that safeguards the environment. 

Consequently, the ongoing predicament stands as one of the most pressing issues in 

contemporary scientific discourse, with numerous studies in the scientific literature 

dedicated to exploring this imperative direction. 

Azevedo et al., (2018) scrutinized the magnitude of CO2 emissions in relation to 

both the time lag of emissions and the GDP for the BRICS countries. Cifci & Oliver 

(2018) utilized standard regression techniques to investigate a multi-country dataset that 

includes GHG emissions, GDP per capita growth and various other factors. In their study, 

Huang et al., (2018) identified a quasi-L-shape curve pattern in the association between 

economic development and GHG emissions in Economies in Transition (EITs), producing 

substantial "hot air". Additionally, their analysis of single-country time series and GDP 

data refuted the applicability of the Environmental Kuznets Curve (EKC) hypothesis for 

GHG emissions in the majority of Annex II countries. Achiele & Felbermayr (2012) 

applied a Differences-in-Differences (DiD) methodology to assess the changes in CO2 

emissions, carbon footprints and carbon embodied in imports for a group of 40 countries 

before and after the ratification of the Kyoto Protocol (KP). Haberl et al. (2020) 

systematically reviewed and categorized policies in the decoupling literature into three 

groups: Green growth, Degrowth and Others. Their conclusion highlights the 

improbability of achieving substantial and rapid absolute reductions in resource use and 

greenhouse gas emissions solely through observed decoupling rates. They advocate for 

the integration of decoupling with sufficiency-oriented strategies and the strict 

enforcement of absolute reduction targets. Additionally, the authors underscore the need 

for further research to explore the intricate interdependencies between well-being, 

resource consumption and emissions. 

In alignment with the prevailing research trajectory, numerous scholars in 

Azerbaijan have contributed to the scientific literature on the subject. In their study, 

Mikayilov et al. (2018) delved into the relationship between economic growth and CO2 

emissions in Azerbaijan. The analysis covered the period from 1992 to 2013, employing 

cointegration analysis. To ensure robust findings, the researchers utilized a range of 

methodologies, including Johansen, ARDLBT, DOLS, FMOLS and CCR methods, to 

investigate cointegration and estimate long-run coefficients. In the contemporary period, 

several researchers have engaged in green economic studies in Azerbaijan (Gasimli et al., 

2022; Hasanov & Safarli, 2023). Hasanov (2023c) conducted a comprehensive evaluation 

of the current state of the renewable energy sector in Azerbaijan in his article. 

 

3.      Methodology 

 

The focal variable under examination, Total Greenhouse Gas Emissions (GHG), is 

quantified in terms of carbon dioxide equivalent (CO2). The variables considered as 

predictors in this analysis encompass GDP denominated in current USD, Population 

(POP), Manufacturing Value expressed as a percentage of GDP (MANU), Exports of 

Goods and Services as a percentage of GDP (EXPO) and Renewable Energy 

Consumption (CONS). The selection of these variables is predicated on their perceived 

capacity to influence greenhouse gas emissions. This section on methodology articulates 

the intricacies of the data selection process and elucidates the regression model formula 

earmarked for application in scrutinizing the intricate relationships among the variables. 

The data pertaining to both the dependent and independent variables were meticulously 



 GREEN ECONOMICS, V.2, N.1, 2024 

 
76 

 

sourced from reputable repositories, namely the World Bank (2023) and The State 

Statistical Committee of the Republic of Azerbaijan (2023). 

The examination of the association between the dependent variable, Total 

Greenhouse Gas Emissions and the independent variables will be conducted through the 

application of a multiple linear regression model. The overarching structure of the 

regression equation is expressed as:  

Y = β0 + β1 X1 + β2 X2 + β3 X3 + β4 X4 + β5 X5 + ϵ 

In the context of the model, Y symbolizes the dependent variable, where β0 stands 

for the intercept term, β1 to β5 represent the coefficients corresponding to each 

independent variable (X1 through X5) and ϵ encompasses the error term, incorporating 

unobserved factors that are not explicitly included in the model. According to this formula 

we place data subsequently as following:  

GHG = β0 + β1 GDP + β2 EXPO + β3 MANU + β4 POP + β5 CONS + ϵ 

To conduct the econometric analysis, the current formula is converted into a 

logarithmic form and a regression model is implemented. As part of the testing process, 

the Least Squares and Vector Autoregression Estimates methods are employed. 

ln(GHG) = ln(β0) + β1 * ln(GDP) + β2 * ln(EXPO) + β3 * ln(MANU) + β4 * ln(POP) 

+ β5 * CONS + ln(ϵ) 

4.      Results 

 

Table 1 presents the outcomes of Least Square techniques, utilizing natural 

logarithm-transformed variables, including GHG emissions (LNGHG), GDP (LNGDP), 

population (LNPOP), manufacturing as a percentage of GDP (LNMANU), exports as a 

percentage of GDP (LNEXPO) and renewable energy consumption (LNCONS). The 

regression coefficient is 0.0793, which means that a 1% increase in Gross Domestic 

Product leads to a 0.0793% rise in long-lived greenhouse gas emissions. This observed 

correlation is statistically significant and suggests that economic growth acts as a 

significant driver for the increase in greenhouse gas emissions within the scope of this 

analytical framework. In the other variables, population growth is significantly associated 

with higher LNGHG emissions, while an increased share of manufacturing in GDP and a 

higher share of renewables both demonstrate statistically significant associations with 

emissions, suggesting the potential impact of industrial activities and renewable energy 

consumption on emissions levels. However, the relationship between exports as a share 

of GDP and emissions is inconclusive in this model. 

 

Table 1. Least Squares Method. 
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Table 2 presents the results of a Vector Autoregression (VAR) analysis. The 

coefficients in the LNGHG rows elucidate the degree to which a one-unit change in each 

independent variable corresponds to variations in GHG emissions. For instance, an 

increase in LNGDP is associated with a rise in LNGHG, suggesting that economic growth 

may contribute to an increase in emissions. Furthermore, the coefficients below the 

LNGDP rows explicate how changes in other factors, such as population or 

manufacturing, are linked to variations in GDP. Positive coefficients indicate direct 

associations, while negative coefficients indicate inverse relationships. The model 

exhibits an R-squared value of 0.970843, signifying its ability to account for 

approximately 97% of the variability in LNGHG. The VAR analysis indicates that GHG 

emissions are primarily influenced by economic growth, population expansion and the 

utilization of renewable energy. However, the relationship between manufacturing, 

exports and emissions appears intricate, necessitating additional scrutiny for a 

comprehensive understanding. 

 
Table 2. Vector Autoregression Estimates. 
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The models demonstrate a commendable fit, elucidating a significant proportion of 

the variability in the dependent variable. Across all models, the F-statistic attains 

statistical significance, affirming the models' overall statistical relevance. Notably, the 

model featuring LNEXPO(-1) as the independent variable stands out as superior, as 

evidenced by lower AIC and SC values, indicating greater parsimony and generalizability 

compared to alternative models. Moreover, it is noteworthy that this analysis is conducted 

solely on data from a single country, whereas a more comprehensive examination could 

involve multiple regression analyses across various countries. The overarching objective 

is to discern the broader landscape of these indicators on a global scale. The analysis's 

shortcomings stem from its narrow dataset, undermining the generalizability of findings, 

and its failure to account for pertinent factors in elucidating LNGHG. Furthermore, the 

potential overfitting of models poses a risk, potentially undermining their effectiveness 

when applied to new datasets. When interpreting the regression analysis results, it's vital 

to acknowledge some limitations and consider alternative analytical approaches better 

suited to the available data. Further research is imperative to gather additional data and 

explore the potential influence of other relevant factors on LNGHG for a more 

comprehensive understanding. 

 

5.     Conclusion 

 

To encapsulate the essence of the regression analysis, it can be asserted that GDP, 

population size, manufacturing output and the utilization of renewable energy collectively 

emerge as consequential factors shaping the levels of greenhouse gas emissions. The 

outcomes imply that greenhouse gas emissions in this model are predominantly 

influenced by GDP, population growth and the share of manufacturing in GDP. 

Additionally, the adoption of renewable energy emerges as an effective strategy for 

mitigating emissions, highlighting the importance of sustainable energy practices in 

addressing environmental concerns. This study scrutinizes the determinants of GHG 

emissions in Azerbaijan, particularly focusing on their association with economic growth. 

Statistical analyses, incorporating Least Squares and Vector Autoregression models, 

reveal a positive correlation between economic growth and GHG emissions, highlighting 

economic growth as a significant driver with a 0.0793% increase in emissions for every 

1% rise in GDP, while also emphasizing the noteworthy influence of population growth 

and renewable energy consumption. 
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