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Abstract: Background: Investing in energy infrastructure needs lots of money and careful decisions
for future success in both economic and functional terms. In line with that, it is crucial for companies
to utilize the allocated funds wisely by considering different aspects related to finance, risks of
investment, regulations, and others. Methods: The study was conducted employing the quantitative
research design and using the primary data received from 175 people who work in the field of
energy infrastructure within the USA. Data were obtained with the help of an online survey on a
five-point Likert scale. Descriptive statistics, Pearson correlation analysis, and multiple linear
regression were carried out by means of IBM SPSS Statistics Version 29 software.Result: It is found
that investments in renewable energy projects have got the topmost investment priority (27%),
whereas grid modernization has got the second (20%). Pearson correlation results reveal significant
and positive relationships among all the variables under study. Capital Allocation Strategy shows
significant association with Infrastructure Investment Performance (r=0.731). Regression model has
been able to explain 67.2% of the variation in investment performance (R?=0.672). Capital Allocation
Strategy (B = 0.334) shows itself to be the best predictor followed by Financial Performance (3 =
0.281), Investment Risk Assessment (3 =0.194), and Regulatory Support (8 =0.147). Conclusion: This
study concludes that proper capital allocation strategy combined with good financial performance
and investment risk assessment can lead to better infrastructure investment performance.

Keywords: Capital allocation strategy, Energy infrastructure investment, Financial performance,
Investment risk assessment, Regulatory support.

1. Introduction

Changes in the global energy industry make it necessary to adopt efficient capital
allocation strategies in investing in energy infrastructure at the utility scale [1]. Growing
electricity demands, technology innovations, and changes in energy systems towards
renewables result in complicated investment situations in the energy sector for energy
firms, financial organizations, and policy makers [2]. Energy infrastructure investments,
which include renewable energy plants, smart grid systems, transmission networks, and
energy storage, require considerable amounts of funds and proper risk management [3].
Investment in clean energy infrastructure in the United States has become strategically
important owing to energy security needs and climate policies, but it remains difficult in
terms of market situation, regulation changes, innovation, and finances. Hence, factors
that impact capital allocation decisions in this area should be taken into consideration [4].

Earlier research work has emphasized the need for factors such as financial
performance, investment risk evaluation, regulation, and strategic capital management in
influencing successful implementation of large infrastructure projects [5]. Strategic capital
management will make it possible for companies to prioritize highly rewarding projects
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and effectively manage their financial assets and achieve maximum returns on
investments [6]. Financial performance indicators give valuable information on the
viability and economic performance of projects whereas risk evaluation will help
investors handle risks that arise during the process of infrastructure development [7].
Regulation is another factor that is important because it influences investor confidence,
policy stability, and attractiveness of the market [8]. Despite earlier research having
analyzed energy investments from economic, technological, and policy perspectives, very
little empirical analysis has been done to analyze the joint impact of the four factors
mentioned above on the performance of utility-scale energy infrastructure investments
[9].

This study intends to provide an empirical investigation of the determinants of capital
allocation strategies towards utility-scale energy infrastructure investments in the United
States. This is to explore the capital allocation strategy, financial performance, investment
risk evaluation, and regulatory factors affect the performance of the infrastructure
investment. Based on quantitative survey data that has been gathered from experts
working in the energy infrastructure industry, this study makes use of descriptive
analysis, Pearson correlation, and multiple regression to investigate the relationship
between the variables under study [10]. The findings of this study will provide practical
implications for both investors in energy infrastructure projects, policymakers, and other
stakeholders of the energy sector who are concerned about improving investment
efficiency. This study is expected to contribute to the body of knowledge on sustainable
energy finance, infrastructure management, and strategic investment planning.

2. Materials and Method
2.1 Research Design and Data Collection

The present study utilized a quantitative cross-sectional research design to examine
the strategies of capital allocation in relation to investments in utility-scale energy
infrastructures in the USA. Primary data were gathered using an online questionnaire that
was conducted via a survey website tool. The target population for this study included
professionals from electric utilities companies, renewable energy producers, engineering
consultants, banks, independent power producers, and government agencies that regulate
energy production. Purposive sampling was used in order to identify participants who
had knowledge and experience in terms of financing infrastructure and making
investment decisions [11]. The questions for the questionnaire included demographic data
and research variables that were measured on a five-point Likert scale (from “Strongly
Disagree” to “Strongly Agree”) [12]. The survey tool underwent validation process by
experts and was pilot tested. Only complete questionnaires were used for statistical
analysis in this study.

2.2 Measurement of Variables

The measurement structure of the current study was formulated based on an
exhaustive literature review on energy infrastructure investments, corporate finance, and
capital allocation strategies. The survey consisted of six research constructs such as capital
allocation strategy, financial performance, investment risk assessment, regulatory
support, investment decision efficiency, and infrastructure investment performance.
Indicators used for measuring each construct were selected from well-tested peer-
reviewed literature [13]. Capital allocation strategy focused on analyzing the effectiveness
of financial resources allocation, while financial performance focused on analyzing
expected investment results [14]. Investment risk assessment covered financial and
operational risks, while regulatory support referred to the influence of government
policies on investment decisions. Investment decision efficiency considered the
effectiveness of strategic planning, while infrastructure investment performance was
concerned with the overall success of projects [15].
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2.3 Descriptive Statistics and Pearson Correlation Analysis

Analysis of data was done using IBM SPSS Statistics (Version 29). Descriptive
statistics were used at first to describe the respondents' characteristics as well as the
research variables by calculating frequencies, percentages, means, and standard
deviations [16]. The validity of the measurement tool was determined by calculating the
Cronbach's alpha coefficient, and the results indicated that all the constructs were above
the desirable level of 0.70 [17]. The strength and the direction of the relationship between
the variables were analyzed through Pearson correlation. This is due to the fact that
correlation analysis would give preliminary evidence of the relationship between capital
allocation strategy, financial performance, investment risk evaluation, regulation,
investment decisions' efficiency, and infrastructure investment performance [18], [19]. The
results of correlation were tested at 5% level of significance. Calculation of the Pearson
correlation coefficient was done using the following formula:

ZT 1(Xi — X)(Yi - ?)
VI (X - X YL (¥ - V)2

Where, r represents the Pearson correlation coefficient, X; and Y; denote the observed
values of the two variables, X and Y indicate the mean values of the respective variables,
and n represents the total number of observations. The value of the correlation coefficient
ranges from -1 to +1, where positive values indicate a direct relationship between
variables, negative values indicate an inverse relationship, and values closer to *1
represent stronger associations [20].

rTr =

2.4 Multiple Regression Analysis

A multiple linear regression model was used in order to analyze the impacts of capital
allocation strategy, financial performance, risk assessment and regulation on
infrastructure investments' performance [21]. The regression technique helps estimate the
unique effect of each predictor variable by taking into account the effects of other
predictor variables. The following statistical measures were used to evaluate the
regression model: standardized coefficients, standard error, t-test, p-value, R?, adjusted R?
and F-statistic. Linearity, normality, homoscedasticity, independence and no multi-
collinearity were tested as the assumptions of regression analysis [22], [23]. The regression
model in use is represented as:

IIP=p0+B1(CAS)+B2(FP)+p3(IRA)+B4(RS)+e

where IIP represents Infrastructure Investment Performance, CAS denotes Capital
Allocation Strategy, FP indicates Financial Performance, IRA represents Investment Risk
Assessment, RS denotes Regulatory Support, (3, represents the intercept, (31— are the
regression coefficients, and € represents the random error term.

3. Results
3.1 Demographic Characteristics of the Respondents

Table 1. Demographic Characteristics of the Respondents

Characteristics Category n Percentage
Gender Male 112 64.0
Female 63 36.0
Age (years) 25-34 34 194
35-44 67 38.3
45-54 46 26.3
=55 28 16.0
Education Bachelor's 39 22.3
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Characteristics Category n Percentage
Master's 86 49.1
Doctorate 50 28.6
Professional Experience <5 years 21 12.0
5-10 years 46 26.3
11-15 years 58 33.1
16-20 years 31 17.7
>20 years 19 10.9

The demographics of the 175 individuals who took part in this research study as
presented in Table 1. The percentage of male respondents was 64.0% (n=112), whereas the
percentage of females was 36.0% (n=63). This shows that there were more men who took
part in this study compared to women. Most respondents belonged to the age range of 35-
44 (38.3%) and 45-54 (26.3%) years which suggests that the respondents had experience as
mid-level career professionals. In relation to education, about half of the respondents had
masters (49.1%) while 28.6% respondents had doctorate and 22.3% had bachelor’s degree.
As far as professional experience goes, 33.1% respondents had 11-15 years of experience
and 26.3% respondents had 5-10 years of experience.

3.2 Capital Allocation Priorities for Utility-Scale Energy Infrastructure Investments
Capital Allocation Priorities for Utility-Scale Energy
Infrastructure Investments

B Renewable Energy Projects

= Grid Modernization

¥ Transmission Infrastructure
Energy Storage Systems

B NG Infrastructure

® Smart Grid Technologies

®m Conventional Power Plants

Figure 1. Capital Allocation Priorities for Utility-Scale Energy Infrastructure
Investments

The allocation priorities of capital investment in utility-scale energy infrastructure are
depicted in Figure 1, where 175 respondents have participated. The projects related to
renewable energy took the first place (27%) in terms of capital allocation priorities, which
reveals the high interest in development of clean energy. The projects related to grid
modernization occupy the second place (20%) in terms of capital allocation priorities due
to the increasing necessity to increase the efficiency of electricity transfer through the grid.
The projects associated with transmission infrastructure took 16%, which shows its high
significance in developing energy infrastructure. The projects concerning energy storage
systems occupy 14% in terms of capital allocation priorities, which shows their
significance for improving the flexibility of the grid. The projects concerning LNG
infrastructure take 10% in terms of capital allocation priorities, which shows its continuing
significance in terms of energy security.
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3.3 Strategic Factors Influencing Capital Allocation Decisions
Strategic Factors Influencing Capital Allocation
Decisions (%)
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Figure 2. Strategic Factors Influencing Capital Allocation Decisions

The factors affecting the capital allocation decisions for investments in utility-scale
energy infrastructure projects are shown in Figure 2. Expected financial return emerged
as the factor having the highest influence on the capital allocation decision-making
process (25%). This result reflects the continued relevance of profit maximization as the
most important factor to consider when making an investment. Financial risk assessment
came second in line (20%). The analysis of this factor reveals that it is important to evaluate
risks associated with investment operations in order to make sound capital allocation
decisions. Factors such as regulatory and policy support (16%), electricity demand growth
(14%), and environmental sustainability (11%) influenced the capital allocation decisions.
Technology readiness (8%) and market competition (6%) had a relatively low influence
on the process of capital allocation.

3.4 Pearson Correlation Matrix
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Figure 3. Pearson Correlation Matrix (Capital Allocation Strategy (CAS), Financial
Performance (FP), Investment Risk Assessment (IRA), Regulatory Support (RS),
Investment Decision Efficiency (IDE), Infrastructure Investment Performance (IIP))

Pearson correlation matrix of the relationships between the study variables as Figure
3. The coefficients of correlation between all the variables under consideration are positive
and highly significant (at the 0.01 level, 2-tailed). Among others, the Capital Allocation
Strategy (CAS) had very high positive correlations with Infrastructure Investment
Performance (IIP) (r = 0.731), Investment Decision Efficiency (IDE) (r = 0.684), and
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Financial Performance (FP) (r = 0.648). Additionally, there was a very strong relationship
between the IIP and IDE (r = 0.744), which implies that efficient investments lead to good
infrastructure investments. Finally, there were moderate positive correlations between the
Investment Risk Assessment (IRA) and the Regulatory Support (RS) on one hand and the
other variables on the other hand.

3.5 Multiple Regression Analysis

Table 2. Multiple Regression Analysis

Predictor B SE t p-value
Capital Allocation Strategy 0.334 0.056 596 <0.001
Financial Performance 0.281 0.061 4.61 <0.001
Investment Risk Assessment 0.194 0.058 3.34 0.001
Regulatory Support 0.147 0.052 2.82 0.005
Model Summary

Statistic Value

R? 0.672
Adjusted R? 0.664
F-statistic 86.53
p-value <0.001

The results of multiple regression analysis, performed with the aim to reveal the
factors affecting the performance of energy infrastructure investments, are presented in
Table 2. Based on the results, it is possible to make a conclusion about the statistical
significance of the obtained model (F = 86.53, p < 0.001), which accounts for 67.2% of
variance in the performance of energy infrastructure investments (R? = 0.672; adjusted R2
=0.664). Speaking of independent variables used in regression analysis, it should be noted
that the Capital Allocation Strategy is the most influential factor affecting the performance
of energy infrastructure investments (3 = 0.334, t = 5.96, p < 0.001). The above means that
the proper allocation of the capital positively affects the performance of investment. The
second variable is the Financial Performance of the firm (3 =0.281, p <0.001) and the third
one is the Investment Risk Assessment (3 =0.194, p =0.001).

4. Discussion

The results obtained within the scope of the current study suggest that the capital
allocation strategy is a decisive factor in the effectiveness of utility-scale energy
infrastructure investment decisions [24]. According to the results, renewable energy
projects have the highest priority among investment projects (27%), whereas the second
place is taken by the grid modernization projects (20%), and the third place goes to the
development of the transmission infrastructure (16%). The high priority of renewable
energy and modern electricity network infrastructure is a consequence of the
transformation of the energy industry into the cleaner, safer, and technologically
advanced sector [25]. Therefore, investors tend to allocate financial resources to projects
that will provide them with economic, environmental, and operational advantages. The
increasing attention paid to the issues of sustainability and future electricity demand
demonstrates that the investment process becomes more strategic and sustainable [26].
One of the significant outcomes of the research is the fact that the expected financial return
(25%) turned out to be the main influencing factor of capital allocation decision-making,
after which go investment risk assessment (20%) and regulatory support (16%).1t is also
important for regulatory stability because the presence of the predictable investment

Central Asian Journal of Theoretical and Applied Science 2026, 7(4), 44-52. https://cajotas.casjournal.org/index.php/cajotas



50

environment boosts the level of investor’s trust. Consequently, decisions about
investment are not made on the basis of financial performance only but they are backed
up with proper risk evaluation and favorable conditions for making decisions [27].

Correlation analysis gives additional evidence for these connections. Capital
Allocation Strategy had the most positive correlation with Infrastructure Investment
Performance (r = 0.731) meaning that organizations with good resource allocation
strategies usually have good results with their projects. Investment Decision Efficiency
had the best connection with Infrastructure Investment Performance (r = 0.744) which
proves the effectiveness of systematic planning and making decisions when it comes to
investment. Strong relationship between Financial Performance and Infrastructure
Investment Performance (r = 0.683) emphasizes the importance of having financial
strength through all the process of project development. Despite the fact that the
correlations between Investment Risk Assessment (r = 0.611) and Regulatory Support (r =
0.528) are rather moderate, these two factors are still very significant.Moreover, the
regression analysis reveals the degree of contribution of every predictor variable to the
result [28]. The total explanatory power of the regression equation is 67.2%, as revealed
by R squared value (R? = 0.672). It can be noted that the highest standardized coefficient
is recorded for the Capital Allocation Strategy (p = 0.334), which indicates that proper
allocation of financial resources is crucial for the investment success. The next predictor
in importance is the Financial Performance ($ = 0.281), followed by Investment Risk
Assessment (B = 0.194) and Regulatory Support (B = 0.147). The results reveal that
organizations with the ability to combine financial planning and proper risk management
are expected to enjoy better investment performance in the infrastructure development
projects [29]. From the practical standpoint, the results of the analysis provide guidance
for investors and policymakers, financial institutions and utility companies, since
increasing investment into renewable energy, electricity transmission systems, energy
storage facilities and smart grids presupposes the transparency of the financial planning
and proper frameworks for the capital allocation process [30]. Moreover, decision makers
should consider the economic potential of projects together with their risk exposure and
regulatory support. Enhancing institutional backing and regulatory conformity would
help further increase private investments by minimizing the uncertainties in financing big
infrastructure projects.

5. Conclusion

The results of the study highlight the importance of effective resource allocation
strategies in improving the investment performance of energy infrastructure investments.
It is evident that factors such as financial performance, risk assessments and regulatory
support positively affect the investment process and result in better resource allocation.
The results of the empirical analysis offer a number of important insights for decision
makers, investors and energy institutions. In general, the present study is aimed at
contributing to the developing field of energy infrastructure finance.
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