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Abstract  

The energy factor plays a critical role in achieving the Sustainable 
Development Goals (SDGs). Due to a lack of research comparing different 
energy perspectives in relation to the SDGs, this paper examines the impact 
of renewable energy, oil consumption, oil production, and inflation on the 
achievement of the SDGs. The study focuses on eight countries from the 
Organization of the Petroleum Exporting Countries (OPEC) and eight non-
OPEC countries, covering the period from 2000 to 2022. Through quantitative 
analysis, using fixed effects models and random effects models with panel 
data, the study examines how fluctuations in oil production and consumption, 
as well as renewable energy adoption and inflation, are linked to progress 
towards achieving the SDGs. The results show that renewable energy 
consumption and oil consumption have a positive impact on the overall 
achievement of the SDGs, but oil production has a negative impact on the 
overall achievement of the SDGs. In addition, the surprising result is that oil 
consumption contributes more to the achievement of the Sustainable 
Development Goals and only negatively impacts climate change (SDG 13). The 
study highlights the urgent need for a balanced approach to energy 
management, emphasizing the transition to renewable energy to ensure long-
term sustainability. 
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1. Introduction 

The United Nations implemented the Sustainable Development Goals (SDGs) in 2015, bringing 
sustainability into the spotlight and making it a matter of immediate concern that must be 
resolved by every nation to prevent further destruction (United Nations, 2015). By adhering to 
the three dimensions of sustainable development–economic, social, and environmental–the 17 
SDGs are put into practice. The SDGs are a group of objectives that aim to solve the most pressing 
problems by the year 2030, including such challenges as environmental pollution, poverty, 
inequality, and climate change, along with justice and peace. More specifically, the 17 SDGs 
eradicate poverty (SDG 1), eradicate hunger (SDG 2), establish good health and well-being (SDG 
3), provide quality education (SDG 4), strengthen gender equality (SDG 5), improve access to 
clean water and sanitation (SDG 6), generate affordable and clean energy (SDG 7), create decent 
jobs and economic growth (SDG 8), promote industry, innovation, and infrastructure (SDG 9), 
reduce inequality (SDG 10), mobilise sustainable cities and communities (SDG 11), influence 
responsible consumption and production (SDG 12), organise climate action (SDG 13), develop life 
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underwater (SDG 14), promote life on land (SDG 15), guarantee peace and justice (SDG 16), and 
strengthen partnerships to achieve the goals (SDG 17). 

 

Source: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Category:Energy 

 

Since the 1950s, oil has become the most important strategic resource in the world economy, 
affecting all aspects of development and environmental sustainability. Oil consumption accounts 
for approximately 31% of global energy consumption, a proportion that exceeds the consumption 
of coal, natural gas, and renewable energy sources. In 2016, the oil industry produced an average 
of 96.3 million barrels of oil per day, which is equivalent to 2 L of oil per person per day 
worldwide. However, overconsumption and production of oil resources not only raise concerns 
about resource depletion but also have a significant negative impact on the environment and 
exacerbate climate change. Thus, hindering the progress of SDGs. For instance, as shown in Figure 
1, oil and petroleum products and solid fossil fuels are decreasing, whereas renewables and 
biofuels are increasing.  

Globally, the Organization of Petroleum Exporting Countries (OPEC), as the world's oil-producing 
countries, holds approximately 79.5% of the world's oil reserves. Figure 2 shows the OPEC share 
of world crude oil reserves in 2022. Since the group may contribute large parts of the global 
supply and reserves of oil, members of OPEC set the oil price. A rise in that price consequently 
triggers inflationary effect and creates conditions that are especially hard for oil importing 
countries. The volatility of crude oil prices plays a critical role in inflation, which, in turn, 
negatively influences economic growth and has a negative impact on purchasing power. A high 
inflation rate is one of the greatest impediments to economic growth and may also result in 
increased poverty and inequality. Furthermore, high inflation rates make it harder for 
investments to be made into green development projects, among others. Accordingly, the reliance 
of OPEC nations on resource wealth in their economies is a long-standing problem that, in the 
case of the study, makes their economies unsustainable. However, the growing importance of 
non-OPEC players in bolstering the global oil supply through alternative resources and 
technologies has made the global energy market more complex. In addition, with the growing 
global consensus on reducing greenhouse gas emissions and achieving a low-carbon economy, 
the development and utilization of renewable energy resources are seen as key to achieving 
sustainable development goals.  

Renewable energy is projected to be the fastest-growing energy source, with its share of primary 
energy rising from 3% in 2015 to 10% by 2035. This shift is critical for mitigating climate change, 
reducing environmental degradation, and promoting economic and social sustainability. A 
country will not be considered sustainable if its income primarily comes from the consumption 
of non-renewable natural resources, such as oil. Once resources are depleted, a country will not 
be able to sustain its economy. In contrast, if a country is able to derive energy from renewable 

Figure 1: Gross available Energy, 1990-2021 
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sources, such as wind or solar energy, it has the potential to continue generating income in the 
future. This indicates that the country is on the path to sustainable development. 

 
Source: OPEC Annual Statistical Bulletin 2023 

 

Nations all over the world are working to advance and fulfill the SDGs of the United Nations in the 
twenty-first century. Oil is one of the key sources of energy for modern economies, driving 
industrialization and economic growth in many countries (Pickard & Scott, 2020). Numerous 
occupations are generated by the oil sector, ranging from production and transportation to 
marketing and exploration. The International Labour Organization (ILO) estimates that the oil 
industry directly employs approximately 6 million people worldwide. It is estimated that the 
industry's supply chain supports more than 60 million indirect jobs. The oil sector boosts income 
levels, lowers unemployment, and creates jobs (SDG 8), all of which lower income poverty and 
enhance the quality of life (SDG 1) (International Labour Organization, 2026). Furthermore, men 
make up over 75% of the workforce in the oil and gas sector. Women make up a smaller 
percentage of senior and executive roles than junior jobs (Rick et al., 2022). The percentage of 
women in national oil businesses is lower than that in multinational oil corporations (SDG 5). 

Oil consumption is the main source of energy in many countries, ensuring energy availability and 
accessibility (SDG 7). Although oil is a traditional source of energy, pressures on oil consumption 
are also driving technological innovation and transformation in the energy sector (SDG 9). The 
transportation and processing of oil require advanced technologies and facilities, prompting 
related industries to continuously pursue technological innovations and improvements to 
increase production efficiency and reduce environmental impacts. In addition, the oil industry 
requires a large amount of infrastructure, such as pipelines, ports, and refineries, and the 
construction and operation of these infrastructures also provide support and impetus for 
economic development (SDG 9). 

However, as countries continue to develop, the finite nature of non-renewable conventional 
energy sources (e.g., oil) affects sustainable consumption and production patterns (SDG 12). In 
addition, oil consumption is closely linked to carbon emissions, as the combustion of oil releases 
greenhouse gases, such as carbon dioxide, exacerbating concerns about climate change and global 
warming (SDG 13). It also brings concerns about the environment, with oil production and 
consumption leading to pollution, such as oil spills, air, and water pollution, as well as harm to 
marine life and biodiversity (SDG 14, SDG 15). Moreover, some countries are highly dependent 
on oil exports, which can lead to sensitivity to foreign political and economic changes, affecting 
national stability and social development (SDG 16). 

Figure 2: OPEC share of World Crude Oil Reserves in 2022 



Issues and Perspectives in Business and Social Sciences, Vol. 6 (No. 2), pp. 354–370. 
Chen et. al. (2026)   

 

357 
 

Furthermore, energy plays a critical role in achieving these goals. Access to clean, affordable, and 
sustainable energy (SDG 7) is foundational to ending poverty, promoting health, enabling 
education, and mitigating climate change (International Energy Agency, 2021). However, 
continued dependence on fossil fuels, especially oil, raises concerns about resource depletion, 
greenhouse gas emissions, and long-term environmental degradation (Organisation for Economic 
Co-operation and Development, 2022). While oil consumption contributes to economic growth 
and job creation, it also exacerbates environmental risks and undermines climate objectives. 
Countries around the world are grappling with the urgent need to transition from conventional 
energy use of fossil fuels to renewable alternatives. The global energy landscape is undergoing 
profound transformation. Countries need to transition to renewable energy by using renewable 
energy as an alternative to conventional energy. In this way, the impacts of environmental 
degradation and climate change can be mitigated. Environmentally, a transition to 100% 
renewable energy can reduce environmental impacts and promote sustainable development in 
industrialized countries (McGrath et al., 2023). Renewable energy consumption reduces 
dependence on oil, which supports the goal of "ensuring access to affordable, reliable, sustainable, 
and modern energy for all" (SDG 7). In addition, IRENA estimates that by 2050, the transition to 
renewable energy will result in the loss of 8.2 million fossil fuel jobs (coal, oil and gas). However, 
these impacts will be offset by increased employment in the renewable energy sector, which 
employs more than 11 million people (SDG 8) (International Renewable Energy Agency, 2020).  

However, while there is a global consensus on the need to replace conventional energy sources 
with renewable energy sources, this transition is fraught with challenges. Oil, as the main 
conventional energy source, plays an important role in the global economy. Disruptions in oil 
supply can have knock-on effects on the global economy. In addition, the volatility of global oil 
prices can seriously affect the economic stability of oil-producing and oil-importing countries, 
particularly OPEC member countries. Inflationary pressures associated with oil price volatility 
further undermine economic growth (SDG 8) and exacerbate inequality (SDG 10), especially in 
countries that are heavily dependent on oil imports or those facing inflationary shocks as a result 
of exposure to external factors. This poses a threat to the economic stability and sustainable 
development aspirations of countries around the world (Benhamed & Gassouma, 2023). 

Thus, it is evident that the impact of oil production, oil consumption, inflation, and renewable 
energy consumption on the SDGs varies across different SDGs. Given that all these factors 
influence the different SDGs, it is becoming increasingly important to address whether oil 
production, oil consumption, inflation, and renewable energy consumption affect each of the 
subdivided SDGs to achieve the SDGs. Therefore, this study aims to examine the relationship 
between oil production, oil consumption, renewable energy consumption, inflation, and the 
achievement of SDGs in OPEC and non-OPEC countries. The novelty of this study is that it 
explicitly examines these variables with respect to multiple SDGs, offering a multi-dimensional 
perspective on sustainability. Furthermore, the comparison between oil-producing (OPEC) and 
non-oil-producing (non-OPEC) countries allows for unique insights into how resource wealth or 
dependence influences the pursuit of SDGs. 

 

2. Literature review 

According to the resource curse theory, countries rich in non-renewable natural resources tend 
to exhibit low institutional performance and high level of corruption. However, this can cause the 
misutilization of oil revenues and mineral rents, which will, in turn, limit economic growth, 
decrease inequality, and have an effect on diminishing poverty (Zhao, 2019). This type of the “evil 
of riches” can arise from various reasons; however, in most cases, it is related to a shift in a 
nation's economic priorities towards the development of a specific industry and a lack of 
attention to overall economic development. The abundant disadvantage of commodity, especially 
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in countries that depend on oil and gas, is a matter of concern. The research carried out by 
Vasiljeva et al. (2022) brings to light the way "resource curse" can present itself, which makes oil-
exporting countries especially unattractive in investors' eyes. Falling and surging oil prices can 
ruin their stability and sustainable development. Investors only opt to leave for greener pastures 
with the sector and the country being less attractive. Higher oil prices boost corporate profits and 
budgetary income; however, they also have a negative impact on the sustainable development of 
OPEC member nations. The "resource curse" theory provides an explanation for the consequent 
detrimental effects. Frankel (2012) examines how macroeconomic imbalances, such as inflation, 
are impacted by national currencies appreciating in value as a result of resource riches in the 
context of the Dutch Disease. In view of the present economic difficulties, the consequences for 
accomplishing the objectives of sustainable development and economic stability are investigated. 
All things considered, the resource curse theory offers a crucial framework for comprehending 
the difficulties and possibilities brought about by reliance on oil. As a result, the oil sector must 
play a significant role in solving a number of environmental, social, and health issues, particularly 
those related to climate change, which may have a significant effect on reducing poverty (SDG 1). 

The concept of "sustainable development" aims to meet human development objectives while 
preserving the ability of natural systems to provide humans with the ecosystem services and 
natural resources they require. The intended result is a civilization in which resources and living 
conditions satisfy human needs without jeopardizing the stability and integrity of the Earth's 
natural systems. The goal of sustainable development is to strike a balance between social 
progress, environmental preservation, and economic growth (Mensah, 2019). The concept of 
sustainable development was introduced by the United Nations World Commission on 
Environment and Development in 1987, emphasizing development that addresses current needs 
while safeguarding the ability of future generations to meet theirs (World Commission on 
Environment and Development, 1987). The contemporary notion of sustainable development 
encompasses the advancement of the economy, social progress, and preservation of the 
environment for posterity. Economic, environmental, and social factors are integrated. Using this 
theory, one can evaluate the effects of inflation, adoption of renewable energy, and oil production 
and consumption on more general sustainable development objectives, such as social justice, 
economic efficiency, and environmental preservation. Yasmeen and Shah (2025) demonstrated 
how the establishment of strict pollution criteria combined with renewable energy can lead to 
sustainable development in the oil sector and good long-term sustainability. To ensure long-term 
environmental and economic viability, however, the theory of sustainable development tackles 
the unsustainable use of non-renewable oil resources and highlights the necessity for renewable 
alternatives (Sustainable Development, 2022). In a similar vein, Pérez et al. (2018) suggest that 
for sustainable energy development in communities, the theory of sustainable development 
should prioritize renewable energy sources over fossil fuels. 

 

2.1 Sustainable development goals 
The intersection of oil, renewable energy, and inflation with the pursuit of the SDGs has been the 
focus of recent research. Vasiljeva et al. (2022) explored the complex relationship between these 
variables and the various ways in which countries have aligned their energy policies with the 
SDGs. The literature emphasizes the need for an integrated approach to balance economic 
growth, environmental management, and overall sustainable social development. Ecer et al. 
(2019) concluded that the United Arab Emirates is the most sustainable OPEC country, with a 
performance score of 71.9%, followed by Qatar, Kuwait, and Iran, with performance scores of 
69.3%, 66.6%, and 56.2%, respectively. Relatively and absolutely pricing coal in relation to oil 
and renewable energy encourages a shift, which improves both the sustainability of the economy 
and the environment (Bloch et al., 2015). 
 
Alamsyah et al. (2023) argued that oil production is positively correlated with sustainable 
development, showing potential for poverty reduction (SDG 1). However, Ite (2022) mentioned 
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the negative impact of oil production on sustainable development. Moreover, oil consumption is 
inversely related to sustainable development. An increase in oil consumption leads to 
environmental degradation and ecological damage (SDG 15). Therefore, an increase in oil 
consumption hinders sustainable development (Penna, 2022). Bittencourt et al. (2015) 
mentioned that a high inflation rate hinders sustainable economic development (SDG 8), which is 
negatively related to sustainable development. Furthermore, renewable energy consumption has 
a significant positive impact on promoting clean energy adoption (SDG 7), thus contributing to 
sustainable development (United Nations Economic and Social Commission for Western Asia, 
2023). 

 

2.2 Oil production 
The dynamics of global oil have been extensively explored in the literature in recent years. 
Regarding how oil production contributes to the accomplishment of SDGs, the findings are 
conflicting. Vasiljeva et al. (2022) demonstrated that regardless of the degree of sustainable 
development, the effects of oil production and export intensity on environmental parameters are 
universal. This is due to the increase in pollutant emissions from oil production. While oil palm 
development in Indonesia shows potential for poverty reduction (SDG 1) (Alamsyah et al., 2023), 
the oil and gas industry in Nigeria faces the challenge of aligning its operations with the SDGs 
because of its negative impact on communities and ecosystems (SDG 15) (Ite, 2022). By assuring 
a large part of the world’s energy needs, the global oil and gas industry has a rather poor public 
image and environmental concerns, raising questions about its support for the SDGs (Naceur, 
2019). Furthermore, oil production in Nigeria has been shown to directly affect the well-being of 
smallholder farmers (SDG 3) and negatively impact them economically, mainly through 
environmental problems or revenue decline (Ofuoku et al., 2014). Overall, oil producers 
contribute to the economic growth of countries, driving up GDP, but are usually followed by heavy 
environmental and social costs that violate SDGs (Alnuaim, 2018). Thus, we propose the following 
hypothesis: 
H1: There is a significant impact of oil production on Sustainable Development Goals (SDGs). 

 

2.3 Oil consumption 
Oil consumption is a vital element in economic growth and development for the recognition of 
SDGs. A primary step towards achieving SDGs is phasing out oil, which supports climate action 
(SDG 13), promotes affordable and clean energy (SDG 7), and promotes life on land (SDG 15). Oil 
usage generates environmental degradation (Penna, 2022), increases the ecological footprint 
(SDG 14, SDG 15) (Rachidi & Zeraibi, 2022), and becomes a problem for the achievement of the 
target on universal energy access (SDG 12) (Adebayo et al., 2023). The sustainable development 
pathway that envisages lower oil consumption and increased reliance on renewable energy 
resources that can result in improved energy efficiency are also important pillars of this scenario 
(Naceur, 2019). To this end, annual oil disputes must be considered a top priority for reaching 
the SDGs and, in particular, a sustainable future for humanity. Khan (2023) demonstrated that an 
increase in oil consumption through several channels (for instance, it instigates the use of 
advanced technologies (SDG 9), increases local business profits, and stimulates the workforce 
employment (SDG 8)) results in economic growth. Relatedly, the oil usage in countries like India 
can be linked to economic progress, which has contributed significantly to the stimulation of 
economic growth in the country (SDG 8) (Fakher and Goldansaz, 2015). However, if we are 
serious about achieving the agendas of the SDGs and making the world free of greenhouse gases, 
then it is important for us to move away from fossil fuel including oil as a source of energy. To 
alter the dark scenario of climate change and make the world a better place, we should reach out 
to renewable energy resources such as wind, hydro, solar, and nuclear power (Penna, 2022). 
Hence, we propose the following hypothesis: 
H2: There is a significant impact of oil consumption on Sustainable Development Goals (SDGs). 
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2.4 Renewable energy consumption 
The literature on renewables has grown to occupy a larger space over the past few years against 
the backdrop of a global trend world’s nations in particular towards green energy. The 
accelerating battle in production of renewable technologies, as well as governmental policies that 
entail embracing green energy sources and the effect of ongoing innovation in this sector are 
emphasized by the works of Lin and Moubarak (2014) and Sadorsky (2009). Experts have pointed 
out that developing renewable energy should align with the goals of both the environment and 
the economy. These goals can be achieved only by having a supportive environment for the 
growth of renewable energy. Access to affordable, reliable, and sustainable sources of electricity 
is among the objectives of SDGs. Moreover, recent advances reveal that renewable energy is one 
of the main instruments for achieving relevant SDGs, such as climate action (SDG 13) and clean 
energy (SDG 7) (He et al., 2023; Payamfar et al., 2023; Renewable Energy, 2023).  
 
As previously stated, studies have proven that renewable energy projects can be successfully 
developed by public investments, thereby supporting both climate goals and SDGs (Tampubolon 
et al., 2022). Furthermore, renewable energy results in fewer free radicals and carbon emissions 
(Amin et al., 2022). A meta-analysis has demonstrated that the use of renewable energy is key to 
reducing emissions and achieving sustainable development objectives. Consequently, we see the 
importance of introducing renewable power more and more, for both developed and developing 
countries, to succeed in accomplishing the SDGs and combating the consequences of climate 
change. Therefore, this study proposes the following hypothesis: 
H3: There is a significant impact of renewable energy on Sustainable Development Goals (SDGs). 

 

2.5 Inflation 
Research works by Bala and Lee (2018) and Belloumi et al. (2023) are the recent ones in which 
they discuss the behavior of inflation dynamics. Their major focus was to examine the dynamics 
of inflation, particularly in oil-producing countries. OPEC faces this difficulty in fighting inflation 
which originates from oil price volatility and discusses efficient monetary policies in controlling 
inflation of oil-dependent economies. This evidence implies that at least a flexible macroeconomic 
approach without oversimplification is required in response to oil price gyrations. Based on the 
study by Bala and Lee (2018), reversing oil price movements (high to low or the opposite) 
determines a rise in the inflation rate. In contrast to the upward effect, the impact is more 
prominently observed when oil prices fall. Belloumi et al. (2023) state that Saudi Arabia's short- 
and long-term inflation has a symmetric effect on global crude oil prices (up and down); however, 
any changes in crude oil prices affect short- and long-term inflation to a symmetric extent. A rise 
causes an increase in crude oil prices, which in turn spurs inflation, whereas a fall in crude oil 
prices brings about a diminution in both short-run and long-run inflation rates. 
 
The SDGs can be affected by inflation in varying ways; for instance, it can impact economic growth 
(SDG 8), reduce the standard of living of people (SDG 1), influence education (SDG 4), and affect 
overall welfare (SDG 3). Studies in this regard have indicated that inflation rates of more than 
moderate levels retard economic growth to a significant degree, in the long run, up to the point 
of a multiple-times decline in economic activity and stalled long-term sustainable growth target 
(Bittencourt et al., 2015). In the urban population of the city, inflation has been observed to slowly 
increase poverty levels, school dropout (especially among girls due to longer distance to school) 
and long periods of unemployment. The same phenomenon manifests itself among disadvantaged 
households in the form of food insecurity and hunger (Afulaga et al., 2022). In addition, the link 
between inflation, technology, taxation, and economic growth in Indonesia clearly exhibits 
complex dynamics among the related aspects, with inflation possibly hindering technical 
advancement but promoting economic growth, as indicated by Puspaningtyas and Mukhlis 
(2022). The SDGs involve the global eradication of high inflation to accomplish economic stability, 
reduce poverty, and increase the standard of living. The following hypothesis is proposed: 
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H4: There is a significant impact of inflation on Sustainable Development Goals (SDGs). 

 

3. Research framework 

While previous studies have primarily focused on individual countries or exclusively on OPEC 
nations, often examining non-renewable or renewable energy sources in isolation, this study 
seeks to address these limitations by adopting a more comprehensive approach that compares 
the impacts of both non-renewable and renewable energy sources on sustainable development 
across multiple OPEC and non-OPEC countries. Figure 3 illustrates the research framework for 
this study. 
 
   

  

  

  

  

  

  

 

4. Data and methods 

This study investigates the impact of energy-related factors and inflation on SDGs performance 
using a panel data regression framework. The dependent variable is the SDGs score, which is 
obtained from the Sustainable Development Report website (www.sdgindex.org). The score 
ranges from 0 to 100, with a higher score indicating better sustainable development goal 
performance. For the independent variables, data on crude oil production and consumption are 
from the OECD website (https://www.oecd.org/en/data/indicators.html). The data for 
renewable energy and inflation are obtained from the World Bank database  
(https://databank.worldbank.org/source/world-development-indicators). A summary of the 
data is presented in Table 1.  

The sample comprises 16 countries (eight OPEC and eight non-OPEC) selected for their 
substantial roles in global energy markets. The OPEC countries include Saudi Arabia, Iraq, Iran, 
Kuwait, Venezuela, Algeria, Indonesia, and Qatar. The non-OPEC countries are the United States, 
China, India, Brazil, Russia, Canada, Australia, and South Africa. The study period spans from 2000 
to 2022, corresponding to the availability of the SDG index scores (Sachs et al., 2025), which serve 
as the dependent variable. These scores are only accessible starting in the year 2000, and the 
most recent data available at the time of analysis covers up to 2022. This timeframe allows for 
the inclusion of consistent and complete data for all variables under investigation. 

 

 

Oil Production 

Inflation Rate 

Oil Consumption 

Renewable Energy 

Consumption 

Sustainable 

Development Goals 

Figure 3: Research framework 
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Table 1: Variables and sources of the data 

Variables Proxy Type Scale of 
Measurement 

Source 

Sustainable 
Development Goals 
from 1 to 17 and its 
aggregate 

SDG1, SDG2, … , 
SDG17 & SDG 

Dependent variable 0-100 Sustainable 
Development 

Report 

Oil Production OP Independent 
variable 

kilotons OECD website 

Oil Consumption OC Independent 
variable 

terawatt-hour 
(TWh) 

OECD website 

Renewable Energy 
Consumption 

REC Independent 
variable 

percentage of 
renewable energy 

in total final energy 
consumption, 
expressed in 
percentage 

World Bank 

Inflation INF Independent 
variable 

percentage (%) World Bank 

 

The panel regression model, as shown in Equation 1, was used to examine the study’s objective. 
The best model was chosen based on panel ordinary least squares (POLS), random effects (RE), 
and fixed effects (FE). The Breusch-Pagan Lagrange Multiplier (BPLM) test was used to choose 
between POLS and RE, rejection of the null hypothesis supports the use of RE. The Hausman test 
was employed to choose between RE and FE; rejection of the null hypothesis indicates that FE is 
preferred (Gujarati & Porter, 2009; Lee et al., 2018) 

 

𝑆𝐷𝐺𝑖𝑡 = 𝛽0 + 𝛽1𝑅𝐸𝐶𝑖𝑡 + 𝛽2𝐼𝑁𝐹𝑖𝑡 + 𝛽3𝑙𝑛𝑂𝐶𝑖𝑡 + 𝛽4𝑙𝑛𝑂𝑃𝑖𝑡 + 𝜀𝑖𝑡     (Equation 1) 

where: 

• 𝑆𝐷𝐺𝑖𝑡: SDG index score for country i at time t 

• 𝑅𝐸𝐶𝑖𝑡: renewable energy consumption 

• 𝐼𝑁𝐹𝑖𝑡: inflation rate 

• 𝑂𝐶𝑖𝑡: oil consumption 

• 𝑙𝑛𝑂𝑃𝑖𝑡: oil production 

• 𝜀𝑖𝑡: error term 

This methodological approach allows for the control of country-specific unobserved 
heterogeneity and temporal variations in SDG performance. 

 

5. Results and discussion 

Table 2 presents a descriptive summary of the variables. The overall SDG score exhibits a 
moderate range, with a maximum value of 78.5, a minimum of 51.66, and a standard deviation of 
6.30, suggesting a relatively consistent performance among countries in terms of aggregate 
sustainable development. Renewable energy consumption displays a wide disparity, ranging 
from 0 to 54.99, with a standard deviation of 14.95 and a mean of 12.89. This indicates substantial 
variation in the adoption and utilization of renewable energy across countries. Oil consumption 
demonstrates a high degree of dispersion, with values ranging from 21.23 to 11,214.08 and a 
standard deviation of 2,585.46, highlighting the unequal dependence on fossil fuels. Crude oil 
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production also shows extreme variability, with a maximum of 613,230.4 and a minimum of zero, 
and a very large standard deviation of 152,211.2, reflecting structural differences in oil-producing 
capabilities. 

Table 2: Descriptive summary of the variables 
Variable Mean Std. Dev. Min Max 

REC 12.893 14.948 0 54.99 
INF 9.184 13.736 -30.2 79.943 
OC 1690.962 2585.463 21.227 11214.078 
OP 158236.06 152211.24 0 613230.38 
SDG 65.395 6.305 51.66 78.5 
SDG1 81.935 19.778 16.2 100 
SDG2 60.253 9.18 33.7 83.4 
SDG3 72.12 14.82 34 95.6 
SDG4 82.73 10.706 53.7 99.5 
SDG5 57.908 16.635 17.5 83.9 
SDG6 67.522 13.249 43.2 93.9 
SDG7 65.062 11.235 37.7 90.6 
SDG8 72.66 7.645 57.5 86.7 
SDG9 48.684 24.822 14.8 97.8 
SDG10 53.045 29.083 0 97 
SDG11 70.644 12.624 43 92.7 
SDG12 74.274 16.46 44.5 95.9 
SDG13 62.294 31.508 0 96.8 
SDG14 62.723 9.047 38.8 81.3 
SDG15 58.769 10.267 39.8 82.3 
SDG16 63.43 14.432 27.9 87.6 
SDG17 59.197 12.494 29.348 87.4 

 

The panel regression results are shown in Table 3. The summary of the significance level and the 
influence is depicted in Table 4. The results show that oil production has a significant positive 
correlation with SDG 1, a significant negative correlation with SDGs 3, 5, 7, 8, 9, 13, 14, and 17, 
and the overall SDG, and no correlation with SDGs 2, 4, 6, 10, 11, 12, 15, and 16. There is a 
significant positive correlation between oil production and poverty reduction (SDG1). This 
finding supports the findings of Alamsyah et al. (2023), who showed that increasing oil 
production has the potential to reduce poverty in Indonesia. This is because, as an OPEC member, 
Indonesia’s oil industry is an important pillar of its economy, generating revenue through oil 
extraction and export. Thus, it improves the living standards of citizens and reduces the poverty 
rate. In addition, oil production has a negative impact on the ecosystem and agricultural 
sustainability. This finding supports the findings of Ite (2022), Naceur (2019), and Ofuoku et al. 
(2014). The process of oil extraction and refining leads to environmental pollution, ecological 
damage (SDG 15), social conflicts, and inequalities. In addition, carbon emissions released from 
the combustion of oil can exacerbate climate change (SDG 13) and affect biodiversity and marine 
ecosystems (SDG 14). 

On the other hand, oil consumption has a significant positive correlation with SDGs 11, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 14, 15, 17 and the overall goal of sustainable development; a significant 
negative correlation with SDG 13; and no correlation with SDG 16. Oil consumption positively 
impacts sustainable consumption patterns and the conservation of marine resources and 
ecosystems. This contradicts the findings of Penna (2022), Adebayo et al. (2023) and Naceur 
(2019). They found that oil consumption exacerbates ecological impacts (SDG 15). One possible 
explanation for the positive impact of oil on sustainable consumption patterns and ecology is that 
the widespread use of oil has fostered many technological innovations, including energy-efficient, 
renewable, and clean energy technologies. The development of these technologies has helped to 
promote sustainable consumption patterns (SDG 12), such as the development of more energy-
efficient modes of transport, buildings, and manufacturing, thereby reducing energy consumption 
and ecological impacts. Furthermore, in line with Khan (2023) and Fakher & Goldansaz (2015), 
oil consumption positively impacts economic development. For example, it stimulates the 
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application of advanced technology (SDG 9) and increases labor force employment (SDG 8). This 
is because oil consumption stimulates economic expansion, especially in oil-producing countries. 

Renewable energy consumption is significantly and positively correlated with SDGs 2, 8, 9, 10, 12, 
and 13 and overall SDGs; significantly and negatively correlated with SDGs 1, 6, and 7; and not 
correlated with SDGs 3, 4, 5, 11, 14, 15, 16, and 17. Renewable energy consumption is positively 
correlated with achieving climate action (SDG 13). This finding is consistent with Payamfar et al. 
(2023), He et al. (2023), and Amin et al. (2022). Their findings suggest that renewable energy use 
can positively affect the quality of the environment by reducing carbon emissions. However, the 
results of the present study contradict these views by showing that renewable energy 
consumption is negatively correlated with ensuring a sustainable energy supply (SDG 7). 
Theoretically, renewable energy sources, such as solar, wind, and electricity, are affordable, 
sustainable, and modern energy sources that will contribute to the development of clean energy. 
However, there is a possible reason for this result: the utilization of renewable energy sources, 
such as solar and wind, is limited by geographical location. For example, some regions may lack 
adequate sunlight or wind resources, making it difficult to adopt these energy sources on a large 
scale. Furthermore, renewable energy development and maintenance entail significant financial 
and technological commitments and abilities. In several countries or regions, seminal spending 
and/or technical assistance are factors that deter reliance on renewable energy sources. 
Currently, storage technologies are unable to produce a steady supply of energy, and they do not 
have the strength needed to ensure a consistent supply during periods of demand, especially 
during the days when intermittent energy resources, such as solar and wind, are affected by 
unpredictable weather. 

Inflation is significantly and positively correlated with SDGs 7, 8, 9, 12, 13, 14, and the overall goal 
of sustainable development; significantly and negatively correlated with SDGs 1, 11, and 16; and 
not correlated with SDGs 2, 3, 4, 5, 6, 10, 15, and 17. Inflation and the promotion of sustainable 
economic growth (SDG 8). This finding contradicts Girdzijauskas et al. (2022), Etang et al. (2022), 
and Bittencourt et al. (2015), who demonstrated that high inflation can have a negative impact 
on economic growth. In theory, inflation is usually seen as unfavorable to the economy, as it may 
lead to currency depreciation and a decrease in purchasing power. However, this may not be the 
case in practice, and moderate inflation may stimulate consumption and investment. Inflation 
causes the value of money to fall over time, which may encourage people to be more willing to 
consume and invest rather than keep money in non-value-added cash or savings. This increase in 
consumption and investment contribute to economic growth, boosting employment and output 
expansion (SDG 8) (Alnafrah & Bogatov, 2025). Poverty rates rise as a result of inflation (SDG 1).  

This result is in line with the findings of Atigala et al. (2022). Money's real purchasing power 
decreases as a result of inflation, therefore the same amount of money can now only purchase a 
lower number of goods and services. Inflation has a greater impact on the purchasing power of 
money, particularly for those with lower incomes, whose earnings may not be able to keep up 
with rising prices. This leads to increasing living expenses and makes it more difficult to maintain 
a minimal quality of living. However, in contrast to the findings of Atigala et al. (2022), the results 
of the present study show that inflation is not relevant for hunger eradication (SDG 3) and 
equitable access to education (SDG 4). A possible reason for this is that inflation affects food 
prices; however, hunger is more affected by food production, distribution, and social support 
systems.  
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Table 3: Panel regression results  

 FEM FEM FEM REM REM REM 

 (1) (2) (3) (4) (5) (6) 
Variables SDG1 SDG2 SDG3 SDG4 SDG5 SDG6 

       
REC -0.215** 0.384*** -0.0938 0.0600 -0.0456 -0.276*** 
 (0.103) (0.0482) (0.0576) (0.0732) (0.0662) (0.0366) 
INF -0.0978*** -0.0153 0.0173 0.0260 0.0112 0.00904 
 (0.0365) (0.0154) (0.0184) (0.0264) (0.0219) (0.0119) 
lnOC 25.53*** 5.662*** 11.84*** 5.508*** 8.867*** 2.512*** 
 (1.842) (0.630) (0.754) (0.950) (0.865) (0.479) 
lnOP 1.694*** 0.419 -1.364*** -0.399 -0.739* 0.115 
 (0.569) (0.280) (0.336) (0.457) (0.394) (0.215) 
Constant -108.8*** 13.17** 9.796 49.61*** 7.789 53.03*** 
 (13.99) (5.127) (6.134) (8.139) (8.190) (5.304) 
Poolability test 100.150*** 29.773*** 80.493*** 8.945*** 31.943*** 33.060*** 
BP LM test 2040.68*** 2973.66*** 2732.87*** 2141.41*** 3308.98*** 3687.50*** 
Hausman test 30.413*** 13.507*** 13.459*** 4.755 4.062 3.003 
Observations 322 368 368 368 368 368 
Number of code 14 16 16 16 16 16 

 
(Continued) 

 FEM REM FEM FEM REM REM 

 (7) (8) (9) (10) (11) (12) 
Variables SDG7 SDG8 SDG9 SDG10 SDG11 SDG12 

       
REC -0.118** 0.0778** 0.805*** 1.344*** -0.0329 0.140*** 
 (0.0461) (0.0315) (0.148) (0.101) (0.0591) (0.0262) 
INF 0.0389*** 0.0216** 0.186*** 0.0586 -0.0434** -0.00719 
 (0.0147) (0.0105) (0.0472) (0.0358) (0.0198) (0.00842) 
lnOC 7.680*** 2.240*** 34.15*** 11.73*** 2.614*** 1.590*** 
 (0.603) (0.412) (1.933) (1.807) (0.771) (0.343) 
lnOP -1.018*** -0.439** -2.760*** 0.824 0.209 -0.0589 
 (0.269) (0.188) (0.860) (0.558) (0.354) (0.153) 
Constant 26.62*** 61.50*** -159.3*** -57.40*** 51.78*** 62.64*** 
 (4.909) (3.880) (15.73) (13.73) (7.080) (5.012) 
Poolability test 56.827*** 8.636*** 78.863*** 48.963*** 6.236*** 9.310*** 
BP LM test 3119.48*** 3206.28*** 2079.59*** 1343.54*** 3173.53*** 3522.28*** 
Hausman test 26.26*** 1.342 69.712*** 747.147*** 0.917 1.21 
Observations 368 368 368 322 368 368 
Number of code 16 16 16 14 16 16 

 
 (Continued) 

 REM REM REM REM REM FEM 

 (13) (14) (15) (16) (17) (18) 
Variables SDG13 SDG14 SDG15 SDG16 SDG17 SDG 

       
REC 0.346*** -0.0242 -0.0471 -0.0567 -0.0949 0.111*** 
 (0.0506) (0.0459) (0.0398) (0.0394) (0.0655) (0.0287) 
INF 0.0417** 0.0491*** -0.00771 -0.0414*** 0.0227 0.0170* 
 (0.0163) (0.0157) (0.0133) (0.0130) (0.0221) (0.00917) 
lnOC -2.969*** 2.219*** 3.932*** -0.314 7.284*** 7.027*** 
 (0.662) (0.598) (0.519) (0.514) (0.854) (0.376) 
lnOP -0.500* -1.021*** -0.294 0.219 -0.878** -0.301* 
 (0.296) (0.279) (0.238) (0.234) (0.394) (0.167) 
Constant 82.74*** 59.26*** 36.63*** 64.18*** 21.66*** 20.52*** 
 (9.202) (5.305) (4.812) (4.943) (7.759) (3.057) 
Poolability test 33.409*** 9.615*** 22.649*** 3.622*** 24.302*** 90.419*** 
BP LM test 3483.47*** 2587.82*** 2532.69*** 2361.53*** 3058.56*** 3013.88*** 
Hausman test 2.999 5.507 7.937 2.122 4.099 23.366*** 
Observations 368 368 368 368 368 368 
Countries 16 16 16 16 16 16 

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 
Source: Calculated by the authors using STATA software. 
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Eradicating hunger requires integrated agricultural development, social protection measures, 
and poverty reduction policies; similarly, inflation affects the cost of education and the price of 
educational resources; however, factors such as society’s educational policies, family background, 
and level of regional development also affect the equity of educational opportunities. Eliminating 
inequality of opportunity in education requires investment in educational infrastructure, the 
provision of equitable educational resources, and policy support, and inflation is not the primary 
means of directly addressing these issues. Thus, the impact of inflation on eradicating hunger and 
providing equitable educational opportunities is minimal. 

 

Table 4: Summary of the significance level and the influence of 
variables on SDGs  

  REC INF lnOC lnOP 

SDG1 -(**) -(***) +(***) +(***) 

SDG2 +(***) - +(***) + 

SDG3 - + +(***) -(***) 

SDG4 + + +(***) - 

SDG5 - + +(***) -(*) 
SDG6 -(***) + +(***) + 
SDG7 -(**) +(***) +(***) -(***) 
SDG8 +(**) +(**) +(***) -(**) 
SDG9 +(***) +(***) +(***) -(***) 
SDG10 +(***) + +(***) + 
SDG11 - -(***) +(***) + 

SDG12 +(***) +(**) +(***) - 

SDG13 +(***) +(***) -(***) -(*) 
SDG14 - +(***) +(***) -(***) 
SDG15 - - +(***) - 
SDG16 - -(***) - + 

SDG17 - + +(***) -(**) 

SDG overall +(***) +(*) +(***) -(*) 

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 
Source: Summarized by the authors. 

 
The results show that oil production has a significant positive correlation with SDG 1; a significant 
negative correlation with SDGs 3, 5, 7, 8, 9, 13, 14, 17 and the overall SDG; and no correlation with 
SDGs 2, 4, 6, 10, 11, 12, 15, 16. There is a significant positive correlation between oil production 
and poverty reduction (SDG 1). This finding supports the findings of Alamsyah et al. (2023), who 
showed that increasing oil production has the potential to reduce poverty in Indonesia. This is 
because, as an OPEC member, Indonesia’s oil industry is an important pillar of its economy, 
generating revenue through oil extraction and export. Thus, it improves the living standards of 
citizens and reduces poverty rates. In addition, oil production has a negative impact on the 
ecosystem and agricultural sustainability. This finding supports the findings of Ite (2022), Naceur 
(2019), and Ofuoku et al. (2014). The process of oil extraction and refining leads to environmental 
pollution, ecological damage (SDG 15), social conflicts, and inequalities. In addition, carbon 
emissions released from the combustion of oil can exacerbate climate change (SDG 13) and affect 
biodiversity and marine ecosystems (SDG 14). 

On the other hand, oil consumption has a significant positive correlation with SDGs 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, 14, 15, 17 and the overall goal of sustainable development; a significant negative 
correlation with SDG 13; and no correlation with SDG 16. Oil consumption has a positive impact 
on sustainable consumption patterns and the conservation of marine resources and ecosystems. 
This contradicts the findings of Penna (2022), Adebayo et al. (2023), and Naceur (2019). They 
found that oil consumption exacerbates ecological impacts (SDG 15). One possible explanation 
for the positive impact of oil on sustainable consumption patterns and ecology is that the 
widespread use of oil has fostered many technological innovations, including energy-efficient, 
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renewable, and clean energy technologies. The development of these technologies has helped to 
promote sustainable consumption patterns (SDG 12), such as the development of more energy-
efficient modes of transport, buildings, and manufacturing, thereby reducing energy consumption 
and ecological impacts. Furthermore, in line with Khan (2023) and Fakher & Goldansaz (2015), 
oil consumption has a positive impact on economic development. For example, it stimulates the 
application of advanced technology (SDG 9) and increases labor force employment (SDG 8). This 
is because oil consumption stimulates economic expansion, especially in oil-producing countries. 

 

6. Conclusions 

This study examines the factors influencing sustainable development in 16 OPEC and non-OPEC 
countries, mainly energy factors. In addition, this study uses fixed-effects models and random-
effects models using data from 2000 to 2022 to arrive at the results. The empirical results show 
that oil production, on the one hand, has a positive impact on poverty reduction (SDG 1) through 
economic growth, and on the other hand, has a negative impact on ecosystems and social equality. 
Simultaneously ensuring the progression of the economy and technological innovation while oil 
consumption also causes challenges for environmental sustainability as well as climate action 
(SDG 13), we ought to balance consumption patterns. We often view inflation as a fuel that ignites 
the spurt of economic growth (SDG 8); however, it intensifies poverty (SDG 1) because the 
inflation rate decreases people’s purchasing power (SDG 1). Furthermore, it is less evident that 
inflation is a driver behind hunger eradication (SDG 3) and equitable education (SDG 4). The 
consumption of renewable energy can form the basis of climate action (SDG 13); however, there 
are some unpredicted difficulties that prevent the creation of energy sources with desirable 
characteristics (SDG 7). The fact that some areas feature no infrastructure or that geographical 
features impede development makes it a significant problem. These observations unequivocally 
show that sustainable development is not just about meeting economic considerations but also 
safeguarding the environment and promoting social justice. Presently, oil consumption is actively 
involved in sustainable development, becoming one of the factors for the countries examined, and 
therefore, environmental and sustainability issues associated with fossil fuels call for the need to 
transition to more eco-friendly and sound energy sources. This creates rules for policymakers 
and stakeholders who are involved in the process of evolving step by step from short-term power 
needs to long-term environmental objectives, where renewable energy is an important 
component of a sustainable development strategy.  

This study highlights the importance of strong, targeted government policies that promote 
renewable energy, particularly in energy-dependent nations, to support the achievement of SDGs. 
Policymakers in both OPEC and non-OPEC countries should offer incentives, such as tax 
exemptions, subsidies, and investments, to encourage the transition to cleaner energy sources. 
Economically, the findings highlight the limited long-term contribution of oil production and 
inflation to SDG progress, calling for urgent economic diversification—especially in OPEC 
countries—to reduce vulnerability to oil market volatility and enhance overall well-being. 
Environmentally, the shift towards renewable energy is vital for improving sustainability 
outcomes and addressing climate change, reinforcing the need for nations to invest in renewable 
technologies to safeguard the environment and accelerate global progress towards the SDGs. 

Despite its contributions, this study has several limitations that should be acknowledged. First, 
issues related to data availability, compatibility, and equivalency posed significant challenges, 
particularly given the focus on a sample comprising both OPEC and non-OPEC countries. This 
sampling approach limits the generalizability of the findings to other regions or to the global 
context. Furthermore, the analysis is based on data spanning from 2000 to 2022—a 20-year 
period that, while substantial, may still be insufficient to fully capture the long-term structural 
trends and evolving dynamics of energy markets and environmental policies. As energy policy 
and the global economic landscape are subject to rapid and unpredictable changes, continuous 
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and updated research is necessary to validate and expand upon the findings presented here. 
Additionally, while this study highlights the role of energy variables in influencing SDG 
performance, it does not account for other potentially influential factors, such as technological 
advancements, governance quality, and global trade dynamics. These omitted variables may offer 
further explanatory power in understanding sustainable development outcomes.  

Future research should aim to include a broader and more diverse set of independent variables 
within a robust theoretical framework to avoid model overfitting and ensure interpretability. The 
emergence of disruptive technologies and rising geopolitical tensions may also reshape the 
relationship between energy usage and SDG outcomes in the future; factors that were beyond the 
scope of this study. Expanding the geographical scope to include more countries, alongside a 
deeper examination of international treaties and policy mechanisms, could offer a more nuanced 
understanding of global progress towards the SDGs. Finally, the application of advanced 
econometric techniques, such as models that account for autocorrelation, multicollinearity, or 
dynamic panel data structures, would further strengthen the methodological rigor of subsequent 
research. These improvements would contribute to a more robust and comprehensive analysis 
of the complex interplay between energy consumption and sustainable development. 
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