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Abstract  

In the global economy, the oil and gas sector has been crucial. It supplies the energy needed for global production, transportation, and 
heating systems. Natural gas and crude oil have been essential for advancing economic development. However, there are financial and 
environmental costs associated with our reliance on fossil fuels. The transition towards a sustainable environment with low-carbon energy 
makes clean energy solutions more and more popular among businesses, consumers, and nations. It reduces dependence on gas and oil 
and diversifies energy portfolios. This paper applies a panel approach to Gulf Cooperation Council countries from 2005 to 2022 to 
investigate the effect of digitalizing government on the energy transition process in the Middle East. On the one hand, the results show 
that online services, human development, and infrastructure have a positive and significant impact on renewable energies for the GCC 
countries. On the other hand, the findings focus on the importance of a digital government in resource management. 

Keywords: Energy Transition, Sustainability, GCC countries, E-government Development Index, Renewable energy, Panel 
Approach. 

 

Introduction 

Sustainable development is the highest priority for the United Nations and the international community. 
Sustainable development is defined as social and economic advancement that respects planetary boundaries, 
preventing irreversible environmental effects, and intergenerational equity. The current development 
shouldn't compromise the prospects of future generations. In this context, three challenges have emerged 
as critical: pollution, the use of fossil fuels and its impact on climate change, and the exploitation of natural 
resources. Failure in these three areas will have a high price to pay in terms of sustainability and the planet 
Earth's long-term health.  

A thorough examination of  the impact of  the digital economy's rapid expansion on equitable and 
sustainable development may be found in recent editions of  the Digital Economy Report (2024)2. The 
growing importance of  new digital technologies and digital data was specifically discussed. The findings 
emphasized the rapid acceleration of  digitalization, which has resulted in a constantly evolving digital 
economy with significant environmental and digital implications. To ensure equitable and sustainable 
development outcomes, it is imperative to bridge these gaps and build balanced frameworks for global 
governance of  data and digital platforms. The rapid evolution of  digitalization has presented both new 
environmental challenges and opportunities, including constraints to sustainability. Policy discussions are 
beginning to pay more attention to the relationship between digitalization and environmental sustainability 
in all its dimensions to maximize the potential benefits of  digitalization while minimizing environmental 
harm and promoting sustainability. 

The GCC's governments have created ambitious plans and strategies in response to the recognition of the 
potential social and economic advantages of digital transformation. Vision 2030 in Saudi Arabia, Smart 
Dubai, Qatar's Connect Vision 2030 ICT Policy, and Oman's digital strategy (e-Oman) are a few examples. 
The UAE Ministry of Economy's Global Manufacturing and Industrialization Summit is proof of several 
sectors’ perceptions of the significance of digital technology. As a means of promoting economic diversity 
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and growth, the GCC nations aggressively adopt cloud computing, big data analytics, artificial intelligence 
(AI), and the Internet of Things (3T). Smart city initiatives and e-government platforms are among the 
digital agenda items that each country has set forth. But technological advancements alone won't be enough; 
knowledge, expertise, and affordable solutions are all needed for a successful transition, Westerman (2014).  
Organizational culture, leadership, and the capacity to adjust to shifting digital environments are all included 
in the concept of digital transformation, Omol (2023). To stay competitive, adaptable to market changes, 
and customer-focused, it reflects a comprehensive and calculated strategy for employing digital capabilities. 
It highlights the necessity for businesses to prioritize innovation-driven culture and promote agility and 
adaptability to successfully manage the challenges presented by the digital age. Laursen (2016). 

Significant challenges have been faced by oil industries globally because of the COVID-19 outbreak and an 
unexpected drop in oil prices. But the GCC's notoriety for the energy and electricity sectors might make it 
tough to think of a moment in the future when the region isn't supplying the world with oil. But as 
sustainability and digitalization acquire greater recognition and more nations commit to becoming net-zero 
and reducing their dependency on fossil fuels, the GCC needs to look at alternative options to ensure that 
their economies can prosper even without their profitable hydrocarbon industry. Nonetheless, oil will 
continue to play a significant role in the energy mix for the time being, despite the current energy transition 
process. The GCC's low production costs put national oil companies in a favorable position. To maintain 
their competitive edge, increase productivity, and be resistant to changes in the market and prices, they 
must also change the way they do business. From this perspective, digital transformation is crucial. 

The United Nations E-Government Survey reports can be used to track the worldwide progress of digital 
transformation in governance. Since 2001, the United Nations Department of Economics and Social Policy 
has conducted surveys to assess the state of e-government service development in each of the 193 member 
nations.  The report provides data that countries can use to evaluate the advantages and disadvantages of 
their e-government and, in turn, develop relevant regulations and strategies to digitalize their governments. 

E-government, also known as digital government or electronic governance, is a term commonly used to 
describe how to improve government efficiency and the supply of services to individuals around the world.  
The use of information and communication technology (ICT) in the public sector to improve transparency, 
simplify administrative processes, and encourage citizen participation in governance is known as e-
government. In the last few decades, several countries have experienced a significant digital shift, with 
varying degrees of severity and manifestations. The E-Government Development Index (EGDI) is a crucial 
metric for assessing a nation's readiness and efficiency in executing e-government projects to improve the 
digitalization status of each country. Programs for e-government have been implemented throughout the 
Middle East region, which includes Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab 
Emirates (UAE), Meniado (2021). These nations have made significant investments in ICT infrastructure 
and e-government programs to support economic diversification, improve public services, encourage 
innovation, and foster energy transition by 20240. They are well-known for their strong economic growth 
and ambitious objectives. There is still a scarcity of research on the impact of digital government on several 
sectors in the Middle East region. Therefore, this paper represents an innovative investigation of the impact 
of digitalization, through the EGDI, on the energy sector to ensure an efficient transition toward more 
sustainable development. 

For oil exporter countries like the Gulf Cooperation Council (GCC), the energy transition necessitates 
anticipating and planning future developments. With nearly one-fifth of the world's oil supply produced by 
its members, the GCC region is home to the highest concentration of oil exporters. Oil continues to be 
essential for the GDP. Furthermore, even though the importance of non-oil industries has grown in recent 
years, many of them are dependent on the oil demand, whether it is through public or private spending of 
oil income or wealth gained from it. This dependence was sharply brought home by the oil price shock of 
2014–2015, which significantly reduced non-oil growth throughout the region. Several studies, including 
Alqublan (2024), Asem et al. (2024), Saeed et al. (2023), and Khan et al. (2017), looked at how digitalization 
might change the GCC countries' reliance on energy and their options for switching to clean energy sources. 
This is because this is an important area and technologies are changing quickly. 

https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i6.4103


Journal of Ecohumanism 

 2024 
Volume: 3, No: 6, pp. 1301 – 1313 

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online) 
https://ecohumanism.co.uk/joe/ecohumanism  

DOI: https://doi.org/10.62754/joe.v3i6.4103  

1303 

 

Three key factors make the deployment of renewable energy potentially advantageous in the case of high 
oil prices for GCC countries. In these economies, where fossil fuels are the main source of electricity, rising 
oil prices first drive up the cost of electricity. Renewable energy sources are more competitive for producing 
power when electricity rates are high. Second, the large budget surplus that governments receive from high 
oil prices provides plenty of money to support R&D and renewable energy initiatives. Finally, producer 
economies are more inclined to sell oil rather than utilize it internally when prices are high, as this raises the 
opportunity cost of oil. To replace the fossil fuels burned domestically, renewable energy is vital. 

Figure 1 below shows the ranking of GCC countries according to the EGDI index for 2022. The E-
Government Development Index evaluates a nation's digital development practices, like its infrastructure 
and level of education, to show how it uses information technologies to support its citizens' inclusion and 
accessibility. Three essential components of e-government are measured by the EGDI, which is a 
composite of three factors: human capacity (HCI), telecommunication connectivity (TII), and online service 
availability (OSI). The Cooperation Council for the Arab States of the Gulf (GCC) has similar e-government 
developments.  Four of the six GCC nations are in the extremely high EGDI group; the top three are Saudi 
Arabia, Oman, and the United Arab Emirates. Within the high EGDI group, Kuwait and Qatar have the 
highest rating class. These countries all have extremely advanced telecommunications infrastructure, with 
an average TII of 0.8246. Additionally, most of them have relatively high OSI and HCI values; nevertheless, 
increasing investment in the supply of online services could enable Kuwait and Qatar to move up into the 
very high EGDI group. Bahrain would probably benefit from more infrastructure investment, and Qatar 
should consider making greater investments in human capital development. 

Figure 1: E-Government Development Index (EGDI) For GCC Countries In 2022 

 

Source: E-Government Survey, United Nations Website (2024) 

In addition to the research on digitalization and energy transition, the current research includes three 
recommendations. Firstly, we believe that this paper examines the possible impact of digitalization on the 
shift to renewable energy for GCC countries. This serves as a helpful framework for GCC governments as 
they develop energy-related policies from a new digital economy perspective. This research not only 
evaluates the immediate effects of digitalization on the energy transition, but also explores the possible 
involvement of digital governance in this relationship. Third, this paper holds significant practical 
implications for GCC governments looking to widen the digital government's development pathways and 
accelerate the energy transition.  

The rest of our paper is organized as follows. The review of the literature is in Section 2. While Sections 4 
and 5 discuss the empirical findings, Section 3 presents the methodology and data. The study is concluded 
in Section 6. 
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Literature Review  

Danish et al. (2020) and Palvia et al. (2018) have extensively discussed the importance of digitalization in 
ecology. Berkhout (2001) states that technologies may have one of three possible consequences on the 
environment: first-order effects, second-order effects, or third-order effects. The negative effects of 
digitalization on the environment are thought to be the first-order or direct consequences. For instance, 
CO2 emissions rise when technologies are widely used, Alatas (2021). These negative consequences are 
mostly linked to the many phases of the life cycle of digital goods, which include the creation, application, 
and eventual disposal of these technologies. The need for energy will grow during these phases, and so will 
the gas emissions that cause pollution. The positive environmental benefits of digitalization represent the 
second-order or indirect effects. Adopting digitalization can lower greenhouse gas emissions, according to 
numerous research studies, including those by references Sahoo et al. (2023) and Tsimisaraka (2023). The 
benefits of digitalization for the environment could be explained by a few different factors. Using 
videoconferences and online communication, for example, may reduce the need for travel and the 
associated greenhouse gas emissions. Systemic effects, also known as rebound effects, are third-order 
effects. Gains in energy efficiency may, in theory, result in lower energy-related expenses and higher total 
energy consumption, according to Greening (2000). Stated differently, growth in the demand for digital 
information storage could offset the environmental benefits of enhanced energy efficiency (second-order 
effects). 

At the same time, digitalization affects energy consumption in a variety of ways. Energy consumption 
decreases because of industry developments brought about by digitization and the expansion of ICT 
services, which enhance energy efficiency. Conversely, ICT production, usage, and disposal along with 
rising productivity, are likely to drive up energy consumption, Ike (2020). While the growth of the digital 
economy lowers carbon emissions intensity dramatically, it also raises carbon emissions per person. The 
findings are supported by studies conducted by Feng et al. (2022), Adha et al. (2022), and Wang et al. (2022). 
According to Bianchini et al. (2023), achieving climate neutrality in GCC countries and facilitating the 
energy transition through increased investment in digital technologies is a long-term goal that promotes 
sustainable development. Using digital public services to reduce resource depletion, sustainability advances. 
Numerous studies have examined the importance of a digital government for the attainment of sustainable 
development (Arslan et al., 2022; Khan et al., 2023). Renewable energy sources such as solar, wind, 
hydropower, and biofuels are replacing conventional hydrocarbon and nuclear energy in the current energy 
shift. Global energy demand, which includes fossil fuel consumption, CO2 emissions, urban population 
growth, and the effectiveness of government, all have an impact on the speed at which the energy transition 
occurs. Many scholars believe that maintaining political stability and good governance are crucial for 
ensuring sustainable development and reducing reliance on non-renewable energy sources. According to 
Adebayo (2022), Bourcet (2020), and Uzar (2020), consumption of renewable energy is increased in regions 
with higher institutional quality, lower political risk, and per capita income. The digital economy has 
significantly accelerated the energy shift. Digital technology development has opened a world of 
opportunities for innovation, expansion, and employment creation across all sectors. Data from the 
European Union (EU) in 2014, for instance, demonstrated that information and communications 
technologies (ICT) greatly lower energy usage and improve energy efficiency, Wang et al. (2022). 
Government initiatives for integrating renewable energy sources and ICT must be implemented, according 
to a study by Zheng et al. (2021), which indicated a substantial positive macro-level association. Some 
researchers, including Ahmed et al., (2017), and Stallo et al., (2010), who investigated the relationship 
between IT and renewable energies, concluded that although ICT may help other sectors become "smart," 
or energy efficient, the ICT sector, which uses a lot of energy, cannot function without renewable energy. 
Future greener and more sustainable systems will heavily rely on the transformative role that ICTs and 
renewable energies play in producing, consuming, and using energy. 

As stated by Estevez and Janowski (2013), "e-government for sustainable development" refers to the use 
of ICT to enhance public administration, public essential services, and citizen-government interactions. The 
objectives are to protect the environment, advance social justice, enable citizen participation in 
governmental decision-making, and improve socioeconomic growth for coming generations. Research has 
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indicated a significant correlation between the variables of digitization, specifically e-government and 
sustainable development (Goli & Golmohammadi, 2022; Abadi et al. 2024). UN member states are 
therefore required to have strong e-government competencies. A study conducted by Bohnsack (2021) 
examined the elements impacting the digitization of sustainable development in 157 countries with varying 
socioeconomic development levels and found that e-government was essential for improving global 
sustainability. Acknowledging its significance, governments globally have launched multiple programs 
aimed at reducing digital disparities, maintaining citizen confidence, and increasing transparency and 
openness in governance services to attain sustainable development. An excellent platform for putting these 
findings into practice is electronic government or e-government. The e-governance is a crucial instrument 
for achieving the SDGs, Alhassan (2020). Therefore, for developing nations to fully benefit from the SDGs 
by 2030, e-government and sustainable development must be pursued concurrently.  Kostoska et al (2019) 
point out that the presence of related factors is an essential condition for the implementation of ICTs' 
significant contributions to SDGs. First, it is necessary to set up the necessary ICT infrastructure.  
According to Sharfat et al. (2017), this requires a broad availability of broadband infrastructure at a 
reasonable cost that is widely accepted. To use ICT infrastructure efficiently, citizens also need to possess 
the necessary skills.  

Human development (HD) is one important component of e-governance. A nation's degree of social and 
economic development is indicated by its human development index (HDI), Mubarik et al., (2021); Marabet 
el al (2021) and Opoku et al (2022). Increased use of natural resources is frequently associated with higher 
HDI, which raises energy consumption.  However, empirical research on e-governance's contribution to 
human development is still lacking. Human resources with digital skills contribute to technological 
advancement and ensure greater social growth, as demonstrated by Burlacu et al. (2019). Alvarado et al. 
(2023) showed that high-quality infrastructure in 63 different nations supported the growth of human 
capital between 1996 and 2004. Human development enhances society's sustainability, ensuring that people 
have access to the resources and opportunities they need to prosper. Fostering a more inclusive society 
produces sustainable business and governance, thereby increasing investment returns, Castro and Lopez 
(2022).  

In many respects, this study contributes to the body of knowledge. Although numerous aspects, including 
urbanization and economic openness, have been studied in the empirical literature regarding environmental 
sustainability in GCC countries, there is a lack of research on the environmental effects of digitalization 
and e-governance. As a result, by examining the effects of digitalization on the environment, current 
research seeks to close this gap. Second, economic digitalization was measured using the e-government 
development index (EGDI). Since the EGDI includes three indicators about online services, infrastructure, 
and human development, it is recommended over conventional measurements like ICT and research and 
development.  

Methodology 

After presenting a review of the literature, the following section defines the data and methodology used in 
this research. 

Data and Methodology 

Data  

In this section, we present the details of the selected variables. We attempt to explore the effect of digital 
governance on the energy transition process in the GCC countries. The variables were chosen based on the 
literature.  According to Adams (2023), we use the E-Government Development Index as an indicator of 
digitalization for 54 African countries from 2010 to 2020. The EGDI (E-Government Development 
Index), created by the UN, is used to measure the progress of e-government or digitalization in governance. 
This index is intended to evaluate the progress of e-government at the federal level. It is a weighted average 
of three standardized measures that form the basis of the composite index.  
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The Telecommunications Infrastructure Index (TII), which is derived from information supplied by the 
International Telecommunication Union (ITU), accounts for one-third of the EGDI. The Human Capital 
Index (HCI), which is derived from information supplied by the United Nations Educational, Scientific, 
and Cultural Organization (UNESCO), accounts for an additional one-third of the EGDI. The Online 
Services Index (OSI) determines how the remaining one-third of the index is calculated. The OSI is based 
on data collected via an independent online services questionnaire (OSQ) administered by UNDESA, the 
United Nations Department of Economic and Social Affairs. The OSQ evaluates each of the 193 UN 
member nations' national online presence. The focus of OSI is on how governments use Internet services 
to conduct electronic consultations, disseminate electronic information, and make electronic decisions.  
Matallah et al. (2023) state that we use the variable oil rent to measure the consumption of renewable energy. 
The definitions of the variables are detailed in Table 1.  

The sample includes 6 countries of the Gulf Cooperation Countries: Bahrain, Kuwait, Oman, Qatar, Saudi 
Arabia, and the United Arab Emirates. We collect the data from the World Development Indicators 
database and the United Nations database, covering the period from 2005 to 2022. The estimation is 
performed using EVIEWS 12.  

Table 1: Variables: Definitions and Codes 

Name Code Definition Sources 

Dependent variable  

Oil rents Oil Rent  The value of crude oil production 
value minus production costs (%, as 
a percentage of GDP) is termed oil 
rents. 

World Development 
Indicators 

Independent variables  

Online Services index OSI The ability and willingness of a 
government to engage 
electronically and offer services is 
gauged by the online service index. 

United Nations Database (UN 
Data) 

Human Capital Index HCI An overview of average performance 
in three key areas of human 
development—living a healthy and 
long life, having knowledge, and 
enjoying a fair standard of living—is 
given by the Human Development 
Index (HDI). 

United Nations Database (UN 
Data) 

Telecommunication 
Infrastructure Index 

TII Five indicators are combined and 
averaged arithmetically to create the 
Telecommunication Infrastructure 
Index (TII): anticipated internet 
users per 100 people, primary fixed 
phone line counts per 100 people, 
mobile subscriber counts per 100 
people, wireless broadband 
subscription counts per 100 people, 
and fixed broadband subscription 
counts per 100 people. 

United Nations Database (UN 
Data) 

E-Government Index E-Gov A country's use of information 
technologies to support access and 
inclusion of its citizens is reflected in 
the E-Government Development 
Index, which takes into account 
access characteristics including 

United Nations Database (UN 
Data) 
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infrastructure and educational 
attainment. E-Gov = 1/3 
(OSI+HCI+TTI) 

Control variables 

CO2 emissions CO2 Climate Watch Historical GHG 
Emissions (metric tons per capita) is 
the source of the emissions data. 

World Development 
Indicators 

Sources: United Nations and World Development Indicators databases (2024) 

Methodology  

Panel data analysis is a commonly employed method in economics to examine the behavior of several micro 
and macroeconomic variables. Several categories of analytical models are applied to panel data. These 
include models with constant coefficients, fixed effects, and random effects. It uses cross-sectional time 
series data with numerous observations for each individual, as opposed to aggregate data. (Greene, 2012). 
The model is shown below: 

OiL Rent𝑖𝑡 = 𝛼 + 𝛿1Oil Rent𝑖𝑡−1 + 𝛿2𝑊𝑖𝑡 + 𝜀𝑖𝑡                  (1) 

Where Oil Rent𝑖𝑡 represents the Rents from the oil sector for the country 𝑖 in period 𝑡 ;𝑊𝑖𝑡 represents the 

vector of the independent variables (e-Gov; TII; HCI; OSI; Co2) for the country 𝑖 in period 𝑡 and 𝜀𝑖𝑡 is 
the associated error. 

Empirical Results 

The empirical results are summarized in the following tables. The descriptive statistics provide quantitative 
insights into the selected data series. The standard deviation and central measures are shown in Table 2 
below. For the sample that was chosen, there are 98 observations because the six GCC countries' data spans 
the years 2005 through 2022. The findings indicate that, during the study period, the means of all the 
variables chosen were positive. However, when compared to the other model variables, oil rent has a higher 
standard deviation. This fluctuation is a result of the global oil price volatility that began with the 2015 
crisis. 

Table 2: Descriptives Statistics 

 Oil-Rent E-Gov TII HCI OSI Co2 emissions 

Mean 28.2981 0.6354 0.5118 0.7710 0.6309 0.3654 

Median 25.6208 0.6393 0.5306 0.7739 0.6702 0.3613 

Maximum 58.3689 0.8555 0.9344 0.8932 0.9444 0.4574 

Minimum 6.6955 0.3405 0.1384 0.6624 0.1730 0.2636 

St Dev 13.6461 0.1207 0.2092 0.0644 0.1986 0.0535 

Jarque-Bera 6.1541 3.5270 4.2431 5.1073 6.2600 7.8887 

Probability 0.0460 0.1714 0.1198 0.0777 0.0437 0.0193 

Sum 2773.220 62.2732 50.1647 75.5658 61.8282 35.8152 

Observations 98 98 98 98 98 98 

Authors' calculations based on the UN database and World Development Indicators (2024) 

 

Table 3 shows the correlation matrix to assist in investigating any potential link between the variables of 
interest. The findings indicate that the variables don't demonstrate a significant association for GCC 
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countries. With a correlation coefficient of 0.7963, the Online Service Index (OSI) and Telecommunication, 
Infrastructure Index (TII) have a strong and favorable relationship. 

Table 3: Correlation Matrix 

 Oil-Rent TII HCI OSI CO2 

Oil-Rent 1     

TII -0.5828 1    

HCI 0.1494 -0.3467 1   

OSI -0.5427 0.7963 -0.4333 1  

CO2 0.1042 0.0142 0.2692 0.0133 1 

Authors' calculations based on the UN database and World Development Indicators (2024) 

Table 4 presents the results of the panel estimation. We present the OLS regression in the first column, 
details for the fixed effect model are in column two, and finally, the random effects model is presented in 
column three. 

Table 4: Panel Results 

 OLS Model Fixed Effects Model Random effects Model 

C 68.9478*** 

(15.4881) 
60.0437*** 
(12.5702) 

68.9478*** 
(7.9704) 

E-gov -335.7818*** 

(74.7210) 
-253.9377*** 
(45.3463) 

-335.7818*** 
(41.7333) 

TII 79.7791*** 

(25.0593) 
45.2728*** 
(15.0854) 

79.7791*** 
(13.9961) 

HCI 71.2567** 

(29.6318) 
60.3957*** 
(19.8215) 

71.2567*** 
(16.5500) 

OSI 94.2228*** 

(26.7897) 
16.5852*** 
(19.9623) 

94.2228*** 
(14.9626) 

Co2-
emissions 

47.8637** 

(19.8403) 
16.5852 

(19.9623) 
47.8637*** 
(11.0812) 

 Effects Specification SD Rho 

Cross Section random 0.0000 0.0000 

Idiosyncratic random 5.5434 1.0000 

R2 0.4982 0.8519 0.4982 

F-statistics 
(P-value) 

18.2728 
0.0000 

50.0805 
(0.0000) 

18.2728 
(0.0000) 

Durbin 
Watson 

0.4295 1.1516 0.4295 

Observations 98 98 98 

      Notes: Robust standard errors are provided in parenthesis. Statistical significance levels are ***p < 0.01, **p < 0.05, and *p < 0.1.  

For the three models, all the variables are significant at different levels. For the variable OSI, the results 
show a positive and significant effect on oil rent for the OLS, fixed effects, and random effects models. 
Online service accessibility can motivate people and enterprises to shift their production orientation toward 
carbon reduction, even though it can't force them to cut back on energy use. According to Ngô et al. (2022), 
the digitization of services will improve green consumption and production by reducing the cost of 
renewable energy while also making it easier to access natural resources. With the rise of "online services," 
digitization is now better able to track the optimal distribution of energy supply and demand, which lowers 
costs associated with production and consumption while also increasing productivity.  
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Regarding the Human Development Index (HDI), the results show a positive and significant effect at 1% 
on the oil rent variable. Looking for higher human development rankings is frequently linked to higher 
economic development, which usually means higher levels of industrialization and energy consumption. 
According to Fomba et al. (2023), due to their heavy reliance on fossil fuels, like in GCC countries, both 
factors are important producers of carbon emissions. Higher levels of human development are positively 
correlated with higher levels of oil consumption in GCC countries, but it's important to remember that this 
correlation does not represent a positive outcome, Radmehr (2021). Therefore, on a global scale, decoupling 
economic growth and human development from energy consumption is essential. Sustainable behaviors, 
technological advancement, and international agreements such as the Paris Agreement—which attempts to 
reduce fossil consumption while encouraging human development—are how this purpose will be 
accomplished. According to Wang et al. (2020), to reduce the ongoing global warming due to oil 
consumption and ensure an efficient energy transition, progress must be made in many sectors.  

The Telecommunications Infrastructure Index (TII) significantly and positively affects oil rent at the 1% 
level of significance. ICT is crucial to reaching energy efficiency targets. Grid optimization systems and 
artificial intelligence are two related ICT applications in the energy sector. The corresponding opinion is 
supported by a few examples. According to Tsimisaraka (2023), connecting microgrids to distant terminals 
can significantly lower the amount of electricity resources used, particularly in isolated locations. By 
optimizing the system using cloud servers and the Internet of Things, power energy efficiency can be 
effectively increased, and the power grid may be modified in real time. ICT can guarantee the sustainable 
development of energy by utilizing an efficient energy management system, according to Zheng (2021). 

Regarding the E-Government Development Index (EGDI), the results show that e-governance has a 
negative and significant impact on oil rent for the three models. These findings can be explained by the 
policies adopted by the GCC countries during the last decade toward a shift in the energy sector to a cleaner 
energy resource to achieve their environmental sustainability goals by 2030.  Bahrain has made significant 
progress toward e-government development, focusing on growing online services and digital infrastructure. 
Initiatives like the National Portal and the e-Government Authority have helped the country speed up its 
digital transition. To improve public services and digital accessibility, and to simplify online services, Qatar 
has launched programs like the e-Government Portal and Qatar Digital Government in addition to large 
investments in e-government projects. Saudi Arabia has been working to improve its e-government services 
and digital infrastructure through the implementation of projects like the National Transformation Program 
and the Saudi e-Government Program. The goal of these initiatives is to improve service delivery and digital 
accessibility. Kuwait is improving its digital infrastructure and e-government services by implementing 
initiatives like the Kuwait e-Government Portal. 

All these GCC nations have recently been actively enhancing their digital governance to improve their 
capacity for renewable energy, Asem et al. (2024). As the world moves more and more toward renewable 
energy sources to fight climate change, this is part of a calculated strategy to diversify energy sources beyond 
hydrocarbons using new technologies. The GCC countries are utilizing the region's abundant solar and 
wind resources at different rates to incorporate renewable energy sources into their energy mixes and meet 
their ambitious targets, Castro et al (2022). 

Robustness Tests 

The Hausman test and likelihood ratio test need to be run to assess the panel model's robustness. Tables 
5 and 6 present the findings. 

Hausman Test 

The Hausman test can be used in panel data analysis to select between a fixed effects model and a random 
effects model. The selected model has fixed effects, according to the alternative hypothesis, while the null 
hypothesis claims that the preferred model has random effects. According to Table 5's description, the 
results indicate that the fixed effects model is the most effective. 
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Table 5:  Hausmann test-Random Effects 

Test cross Section Random effects  

 Statistic df Prob. 

Cross-Section Chi-square 207.9222 5 0.0000 

Likelihood Ratio Test 

Now, we use the likelihood ratio test to look at the error terms' heteroskedasticity. The alternative 
hypothesis of the test is that the variance of the error term is heteroscedastic, whereas the null hypothesis 
is that all of the error terms have the same variance or are homoscedastic.  
Based on Table 6's likelihood of the F-statistic, the null hypothesis states that the error components have 
the same variance and that there is no evidence of heteroscedasticity.  

Table 6: The Likelihood Ratio Test 

Test cross Section fixed effects  

 Statistic df Prob. 

Cross-Section F 41.5844 5.87 0.0000 

Cross-Section Chi-
square 

119.6387 5 0.0000 

Conclusion and Recommendations 

The GCC countries rank among the world's top producers and exporters of fossil fuels, as well as those 
with the highest CO2 emissions per person. The GCC region's electrical mix still includes very little 
renewable energy, but the deployment of renewable energy is expanding throughout the area. The region's 
deployment of renewable energy is still very concentrated, with the UAE holding nearly 70% of investments 
in renewable energy and more than 60% of the region's total capacity. However, as the GCC states carry 
out their renewable energy plans, it is anticipated that these investments and deployments will pick up 
speed. The region has prospects for energy diversification and adaptation to climate change because of the 
energy transition, which includes the use of renewable energy. Due to the region's high level of climatic 
vulnerability, immediate action must be taken to mitigate the effects of climate change and adapt to them, 
with a focus on renewable energy sources.  The GCC has a strong energy infrastructure that can be 
expanded further to accommodate higher proportions of renewable energy. In the era of renewable energy, 
the oil and gas business will go through significant transformations. This dynamic landscape is full of 
opportunities and uncertainties. Brave leadership is needed to facilitate the shift to a resilient and sustainable 
energy future.  Additionally, it necessitates that all parties concerned act jointly and with vision. The oil and 
gas sector may perform a vital role by adopting innovation, teamwork, and ecological responsibility. It has 
the potential to impact the energy transition process positively. It can also help future generations create a 
more economic and ecologically sustainable society. This paper is an attempt to investigate the impact of a 
digital government on the energy transition process for the GCC countries. The results show that for the 
online services variable, the OLS, fixed effects, and random effects models all demonstrate a positive and 
significant impact on oil rent. Although it cannot make people or businesses consume less energy, the 
availability of online services can encourage them to change the direction of their production toward 
reducing carbon emissions and reducing the cost of production. The findings also indicate that the Human 
Development Index (HDI) has a positive and significant impact on the oil rent variable. Higher economic 
development, which typically translates into higher levels of industrialization and energy consumption, is 
generally associated with better human development rankings. For the ICT component (TII), the results 
present a positive impact of infrastructure on the energy transition process. A good ICT infrastructure will 
facilitate the production and consumption of energy with fewer costs. Finally, to increase their ability to 
produce renewable energy, all of these GCC countries have recently been actively strengthening their digital 
governance. This is all part of a planned effort to diversify energy sources beyond hydrocarbons utilizing 
new technology, as more investments are made in renewable energy rather than non-renewable energy to 
battle climate change. 
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Although these are positive initiatives, the region needs to move more aggressively to accelerate its digital 
transformation and promptly diversify its businesses. The GCC nations are still unable to keep up with 
developed economies because they lack enough innovation, digital talent, and locally generated digital goods 
and services. 
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