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resulted in greater energy consumption by data centers, thereby posing new financial
problems regarding the construction of reliable and sustainable energy infrastructure.
Method: This is a quantitative study employing an online questionnaire survey among
155 individuals based in the United States belonging to the fields of energy, Al, finance,
government, and academia. Statistical analysis including descriptive statistics,
Pearson’s correlation, and multiple linear regression was performed on the collected
data using IBM SPSS Statistics 27. Results: The variable of Energy Infrastructure
Financing received the highest mean score (4.31), while Data Center Power Demand

scored second (4.24). It was found that Grid Expansion was rated as the top priority for

Grid expansion > = k '
investments by 87.1% of the survey participants. Correlation analysis revealed the

Renewable energy integration

highest correlation between Energy Infrastructure Financing and Data Center Power
Demand (r = 0.701). The results of regression analysis proved that Data Center Power
Demand (B = 0.325), Al Economy Growth (f = 0.281), Grid Expansion (f = 0.268),
LNG Export Investment (f = 0.214), and Renewable Energy Integration (f = 0.172)
were significant factors influencing the process of financing. The high explanatory
power of the regression model was confirmed by R? = 0.716. Nowvelty: It is necessary to
use combined strategies of investment that will include modernization of the grid
infrastructure, diversification of energy sources, and using renewable energy in order
to cope with the electricity needs due to artificial intelligence.

INTRODUCTION

The emergence of artificial intelligence (Al) is causing changes in the world
economy through faster development of digital solutions, industrial automation, cloud
computing, and complex data analytics [1]. The growing use of artificial intelligence tools
causes a significant rise in the need for computer power which, in turn, provokes
unprecedented growth of data centers and high performance computing infrastructures
[2]. The development of such technologies necessitates stable and continuous electricity
supply which makes energy infrastructure an integral part of the strategy of supporting
the development of the economy due to artificial intelligence technologies [3]. Along with
the expansion of digital industry sectors, governments and investors give priority to
energy infrastructure projects that will allow sustaining economic competitiveness and
energy security by providing electricity in the long run [4]. There appears great pressure
on electricity infrastructures because of the expansion of Al infrastructure. Data centers
consume much electricity for computing, cooling, and constant operation [5]. As a result,
financing energy infrastructure has become a key policy and investment challenge. Grid
extension will improve the ability to transmit and distribute power and will increase the
reliability of the system, whereas investments in LNG export facilities will increase
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energy fuel availability and flexibility in energy generation during peak power demands
[6]. At the same time, renewable energy integration can contribute to the production of
cleaner electricity and sustainable energy systems for the development of Al industries
[7].

It has been shown in recent research that investments in energy infrastructure
contribute not only to higher energy security but also to economic growth, technological
innovation, and increased productivity of industries [8]. Power infrastructure creates
incentives for private investments, lures technology companies, and helps to develop Al
industries. Furthermore, better infrastructure means lower risks of power outage and
higher resilience of energy systems [9]. Since Al implementation becomes widespread in
such sectors as manufacturing, medicine, finance, transport, and IT services, the demand
for electricity will continue growing [10]. While there is an increased awareness of the
impact of Al and energy transition, there is limited empirical research that evaluates
stakeholders' perceptions about the interactions of the investments made in the export of
LNG, grid expansion, use of renewable energy, and rising data center power
requirements in energy infrastructure financing [11], [12]. Most of the literature tends to
focus on each factor alone, leaving limited information about the impacts of these
interactions within a common framework. It is imperative to have knowledge of the
interactions of the factors to create investment strategies that will promote growth of the
Al economy while at the same time building reliable energy systems [13].

This study will investigate the interaction of Energy Infrastructure Financing, LNG
Export Investment, Grid Expansion, Data Center Power Demand, Al Economy Growth,
and Renewable Energy Integration through a questionnaire involving 155 individuals.
The Pearson correlation analysis and multiple linear regression will be used to evaluate
the impact of the factors in the financing decision. The results will be instrumental to
policymakers, infrastructure developers, energy financiers, and other stakeholders in
creating energy infrastructure that promotes economic development and energy security
of the Al economy.

MATERIALS AND METHODS
Study Design and Data Collection

In this study, a quantitative cross-sectional research methodology was applied in
order to examine the factors that affect the financing of energy infrastructure in the age
of the Al economy. For primary data, an online questionnaire was distributed among the
professionals operating in the energy, Al, finance, government, and educational fields of
the United States of America. Convenience and professional network sampling
methodologies were utilized to identify relevant participants [14]. In all, 180
questionnaires were sent out via email, with 155 complete answers being regarded as
valid responses, representing a response rate of 86.1%. Participation in the study was
completely voluntary and anonymous, following an informed consent process.
Questionnaire Design and Variable Measurement
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This questionnaire design was influenced by a literature review of the studies
already carried out on energy infrastructure financing, LNG export investments,
electricity consumption for Al and sustainable energy development. This questionnaire
had two parts; one with demographic data and the other with measuring questions [15].
The respondents answered each question using a five-point Likert scale whereby 1
represented Strongly Disagree while 5 represented Strongly Agree. The dependent
variable in this study was Energy Infrastructure Financing (EIF) [16]. The independent
variables included; LNG Export Investment (LEI), Grid Expansion (GE), Data Center
Power Demand (DCPD), Al Economy Growth (AIEG) and Renewable Energy Integration
(REI) [17].

Statistical Analysis

Statistical analysis of data was carried out using IBM SPSS Statistics version 27.
Frequencies, percentages, means, standard deviations, variances, skewness, and kurtosis
for descriptive statistics were used to give summaries of respondent demographics and
the distributions of the study variables [18]. Correlation analysis was done using Pearson
correlation to find the strength and direction of linear associations between the variables
[19]. Afterward, multiple regression analysis was used to analyze the impact of the
independent variables on Energy Infrastructure Financing (EIF) [20]. The multiple
regression model was tested using R?, Adjusted R?, F-test, Durbin-Watson statistic, and
VIF. Statistical significance was set at p < 0.05 while the confidence level of all analyses
was set at 95% [21], [22]. The multiple linear regression equation is: where EIF represents
Energy Infrastructure Financing, P, is the intercept, ;-5 are the regression coefficients,
and & denotes the random error term. Pearson's correlation coefficient was computed
using:

S (X - X)(Yi - Y)
V(X = X2, (Y- Y)?

where r indicates the magnitude and direction of the linear relationship between
two continuous variables.

RESULTS
Demographic Characteristics of Respondents

The demographic variables of the 155 respondents are illustrated in Table 1. The
sample was mainly comprised of males (65.8%), and the female part comprised only
34.2%, thus showing more active involvement of men in the professional life of energy
and Al spheres. The most numerous age group was the one of the 35-44-year-olds
(36.8%), followed by 45-54 years old (27.1%), thus showing that the survey mainly
collected views of mid-aged and older people with a good experience in their industry.
With regard to education, the respondents were well-educated, as 49.0% of them had a
master's degree, and 24.5% - a doctoral degree, which means that the respondents had
enough knowledge for evaluating the complicated issue of energy infrastructure. The
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most numerous occupation sector was the one related to the energy industry (27.7%),
followed by Al/data centers (20.0%). Moreover, 31.6% of respondents had 5-10 years of
professional experience, and 27.7% - 11-15 years of it.
Descriptive Statistics of the Study Variables

The descriptive statistics for the variables in the study as presented in Table 2.
Energy Infrastructure Financing obtained the highest mean value (4.31), signifying that
there is high favorability towards increased investments in energy infrastructure systems
due to the rising needs of the Al economy. The high mean value was followed by Data
Center Power Demand (4.24) and Al Economy Growth (4.18), which are recognized to
have high electricity needs due to advancements in Al technology. The next highest rated
variables include Investment Confidence (4.15), LNG Export Investment (4.12), and
Energy Security (4.09). Though Grid Expansion had the lowest mean value (4.05), it was
still higher than the neutral value.
Energy Infrastructure Financing and AlI-Driven Power Demand

The strategic factors related to financing of energy infrastructure and Al-driven
electricity demand have been viewed by the respondents as presented in Figure 1. Grid
Expansion has been viewed as the most important factor since it got the highest level of
agreement, which is 87.1%. This means that the necessity of further grid expansion will
help in meeting electricity demands and increase the capacity of transmission. The other
factors such as AI Economy Growth (82.6%) and Energy Infrastructure Financing (78.1%)
got quite a high level of support from the respondents, which is due to the necessity to
continue investing in sustaining development based on Al technology. Moreover, Data
Center Power Demand (74.8%) has been recognized as the factor which increases the
electricity demands.
Benefits of Energy Infrastructure Investment for the AI Economy

The survey respondents see the main advantages of energy infrastructure
investments to the Al economy as an illustration in Figure 2. Grid Reliability gained the
most agreement among the respondents (84.5%), highlighting the significance of having
reliable grid reliability as the cornerstone of stability of electricity provision to industries
in the Al sector. Economic Growth (81.3%) and Al Competitiveness (79.4%) gained high
levels of agreement, suggesting that respondents view infrastructure investments as a
driver of technological advancements and development. Energy Security gained 76.8%
agreement among respondents, whereas Employment Creation gained 72.9% agreement
among respondents, showing their understanding of the wider social and economic
implications of the investments.
Pearson Correlation Matrix of the Study Variables

The correlation matrix based on the Pearson correlations between the study
variables as reveals Figure 3. All correlation values were positive meaning that higher
scores in one variable were positively correlated with better scores in other constructs.
The highest correlation value was found between Energy Infrastructure Financing and
Data Center Power Demand (r = 0.701), and then between Data Center Power Demand

Journal of Economics and Economic Policy 242



Financing Energy Infrastructure for the AI Economy: LNG Exports, Grid Expansion, and Data Center Power Demand

and Al Economy Growth (r = 0.692), illustrating the tight link between Al expansion and
energy investments. Energy Infrastructure Financing had high correlation with Al
Economy Growth (r = 0.674) and LNG Export Investment (r = 0.642). Renewable Energy
Integration was moderately positively correlated with all study variables with the highest
correlation value to Grid Expansion (r = 0.656). As all correlations were less than 0.80, the
absence of multicollinearity among study variables can be concluded.
Multiple Linear Regression Analysis

The results of multiple linear regression analysis with regard to factors related to
Energy Infrastructure Financing in contains Table 3. All predictor variables had
statistically significant results (p < 0.001) which proves their significant contribution into
the regression model. Data Center Power Demand had the highest level of impact on the
model (B = 0.325), followed by Al Economy Growth (p = 0.281) and Grid Expansion (p =
0.268). These factors play an important role in investment decision-making process.
Positive relationship between the independent and dependent variables is observed for
LNG Export Investment (B = 0.214) and Renewable Energy Integration (p = 0.172).
Moreover, the model has high predictability (R = 0.846; R? = 0.716; Adjusted R? = 0.706),
meaning that 71.6% of variation of Energy Infrastructure Financing can be explained with
the help of chosen predictors. Additionally, the Durbin-Watson statistics (2.07) and low
VIF values prove model reliability and lack of multi-collinearity.

Discussion

The current study shows how the finance of energy infrastructure is significantly
affected by the fast growth of the Al economy and related electricity demands. The
respondents showed their support for Energy Infrastructure Financing (mean = 4.31) and
Data Center Power Demand (mean = 4.24), thus admitting that today's power networks
need considerable investment to facilitate the digital transformation enabled by Al
technologies. As a result of the increasing use of cloud computing, supercomputing, and
Al-related applications, the electricity generation and supply networks face an
unprecedented strain [23]. Therefore, both governmental and private actors should
consider investing in the infrastructure that will increase the resilience of power networks
and ensure uninterrupted electricity supplies to the new digital industries [24].

Grid expansion was also recognized as one of the important factors affecting the
future development of energy investments [25]. While the average score of its importance
did not exceed moderate, still 87.1% of survey participants recognized the importance of
grid expansion for future electricity generation. Modern electricity networks have to be
constantly upgraded in order to increase their transmission capacity and reliability
because of increasing Al-related electricity consumption [26]. Grid infrastructure
expansion helps in incorporating additional electricity sources in the network and
increases system flexibility in case of peak loads. Consequently, strategies of transmission
modernization will help to ensure reliability of electricity generation as well as decrease
operational risks due to the growing digital infrastructure [27]. Thus, these results
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confirm previous studies emphasizing the importance of grid modernization in order to
have reliable electricity generation systems.

Moreover, the statistics show that rising electricity demand created by the Al
infrastructure plays the role of the most influential variable in determining investment
decision-making. Data Center Power Demand was the variable that had the strongest
positive correlation with Energy Infrastructure Financing (r = 0.701), as well as the
variable with the biggest standardized regression coefficient ( = 0.325). This shows that
the growing number of data centers is seen by stakeholders as one of the main factors
stimulating investment in electricity infrastructure. Al Economy Growth showed a strong
positive correlation, stressing the strong connection between innovation and future
electricity demands [28]. With the rise in Al adoption in manufacturing, healthcare,
finance, transport, and technology, the electricity demands will grow further [29].
Therefore, it should be planned together with the growth of electricity generation and
transmission capacities.

Additionally, the variables of LNG Export Investment and Renewable Energy
Integration had a positive contribution towards the financing decisions. This shows that
the respondents tend to pursue an energy investment policy that is diversified in nature
rather than investing in one source of energy. Even though LNG infrastructure enhances
fuel accessibility and the reliability of electricity in times of high demand, renewable
energy integration helps in achieving environmental sustainability and reduces carbon
emissions linked with electricity production [30]. Regression analysis was able to explain
a significant portion of variability of the dependent variable of Energy Infrastructure
Financing (R? = 0.716). Moreover, the Durbin-Watson test was found to be 2.07 showing
that the estimated regression equation was robust enough. In conclusion, it seems
apparent that the future investment policies need to focus on the combination of all these
factors in order to create sustainable energy systems.

CONCLUSION

Fundamental Finding: The study shows that the following factors affect the
tinancing of Energy Infrastructure: Data Center Electricity Consumption, Artificial
Intelligence Economy Development, Grid Expansion, LNG Export Investments, and
Renewable Energy Sources Integration. Implication: From the results, one can conclude
that the balanced development of electricity production, transmission infrastructures,
and energy sources plays a key role in financing the growing artificial intelligence
economy. Improvements in sustainable and resilient energy systems will lead to
improvements in electricity reliability, energy security, investment attractiveness, and
sustainable economic development. Limitation: This study is limited by its focus on
selected factors affecting energy infrastructure financing, including data center electricity
consumption, artificial intelligence economy development, grid expansion, LNG export
investments, and renewable energy integration. Other potentially influential factors, such
as government policies, energy prices, financing costs, technological changes, and
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regional differences, may not be fully captured. In addition, variations in energy
infrastructure conditions across countries or regions may limit the generalizability of the
findings. Future research: should incorporate additional economic, technological,
regulatory, and environmental factors to provide a more comprehensive understanding
of energy infrastructure financing for the growing Al economy. Further studies could
compare different countries or regions to identify variations in financing requirements
and infrastructure readiness. Longitudinal research is also recommended to examine
how increasing Al and data center electricity demand affects grid investment, renewable
energy integration, energy security, and sustainable economic development over time.
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