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Abstract - This research study seeks to address a lack
of quantitative research on the effectiveness or
performance of information technology governance in
existing literature and advances IT governance theory
by offering empirical validation of its critical role in
fostering operational efficiency and competitive edge.
The investigation examines how successful IT
governance influences portfolio control, risk mitigation,
and alignment strategy between business and
information technology. Analysis of survey responses
from 282 organizations in Palestine was done. Bridging
a gap in quantitative studies, the research combines
Structural Equation Modeling (SEM) and Artificial
Neural Networks (ANN) to assess two governance
dimensions: perceived importance and implementation
success. The data reveals statistically significant links
between  governance efficacy and enhanced
organizational decision-making, underscoring the value
of formalized governance frameworks. ANN results
further identify governance importance as the strongest
predictor of IT outcomes. These insights propose that
businesses can unlock greater strategic value from IT
investments by refining governance models.
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1. Introduction

Competitive advantage can be attained by an
organization when its strategic assets possess value,
scarcity, and uniqueness, and align with the firm’s
goals [2]. To have a competitive advantage, a firm’s
strategic resources need to have either weak
imitability or immobility [13]. Strategic assets play a
crucial role in establishing a sustained strategic
advantage over the long term due to the availability
of distinct resource features and organizational
capabilities that result in the generation of value [13].
An organization’s comprehensive strategy heavily
relies on its IT strategy. It comprises ongoing
planning within the organization to create a dynamic
blueprint that outlines a path to achieving a
competitive advantage [22].

The decision to invest in projects and project
management systems in an organization is determined
by its strategy [5]. Furthermore, the strategy involves
the implications for deciding on and financing a
project, its objectives, as well as the principles and
methods by which results are achieved and transmitted
[1]. In [21] it is argued that the relationship between
strategy, competitive advantage, and project selection
is based on the idea that a project’s result should
contribute to the achievement of a competitive
advantage. This author defined project strategy as the
project’s viewpoint, position, and directives aimed at
attaining the greatest competitive advantage and get
the most out of the project. They argued that if strategy
is primarily focused on achieving victory or obtaining
a competitive edge, the selection of projects should be
determined by their potential to help the business
succeed or get a competitive advantage.

This research study seeks to address the absence of
guantitative research on the effectiveness or
performance of information technology (IT)
governance in existing literature. Therefore, this study
contributes to the literature by investigating and
evaluating the linkage between portfolio of the
projects and effective governance dimensions:
“importance of governance and success of
governance” of information technology.
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Hence, the study analyzing the information
technology governance from two aspects. First, the
study uses structural equation modeling techniques to
investigate the relationship between effective
information  technology governance and the
achievement of a project portfolio, Risk Management,
and business strategy alignment. Second, machine
learning techniques, Artificial Neural Network (ANN)
to assess and evaluate the importance of effective
management of information technology (IT) is crucial
for devising a cohesive business strategy. The
successful implementation of information technology
governance and the degree of control applied over
project portfolios as central aspects of IT governance
and strategy involve overseeing project portfolios and
mitigating risks, would be valuable to both researchers
and practitioners. Furthermore, it is necessary to
assess the relative normalized importance of each
neuron in the artificial neural network to decide which
dimensions of information technology governance are
suitable for the model.

The researchers’ study stated that there is a
deficiency of reliable instruments in information
system research for assessing the effectiveness of IT
Governance in linking the gap. Furthermore, the lack
of direct evidence on the effectiveness of IT
governance is in relation to managing risks, aligning
IT with business objectives, or controlling project
portfolios is concerning.

2. Literature Review and Hypotheses

This section presents the four constructs included
in the proposed model and provides the theoretical
rationale underlying the hypotheses to be tested.

2.1. IT Governance Effectiveness

The conceptual framework for IT governance
became widely recognized in the late 1990s and early
2000s, its popularity reached its highest point in 2002
[1]. There have been a limited number of research
exploring the hyperlink of information technology
governance dimensions and project management
portfolio, specifically utilizing Artificial Neural
Networks to determine the normalized importance of
the variables, in comparison to other areas of
organization research. This is partially due to the fact
that both concepts are relatively new within the
discipline of organizational research. Adjusting it to
align with the changing requirements of business
owners.

Information technology (IT) management and
information technology (IT) governance are distinct
concepts. IT management is primarily focused on
efficiently providing internal IT services and
managing current IT operations.
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On the other hand, with regard to better IT
performance as to comply for the continuous needs
[6].

Various authors present different definitions for IT
governance. It has been argued that it consists of IT
decision authority and responsibility assignment, in
addition to how these are distributed across an
organization [32]. There is a debate on whether
information technology governance consists of the
allocation of decision-making authority and
responsibilities related to IT, and how these circulate
within an organization. IT governance has been
described by some as the established structures of
authority that control projects related to IT within a
business [23]. Information technology governance is a
strategic process that firms implement to manage their
IT investments in a careful manner, with the aim of
maximizing the effectiveness and efficiency of
financing allocated to programs, initiatives, or
activities [25].

Superior project management skills provide a
business opportunity to implement efficient IT
governance. IT governance may enhance an
organization’s project management initiatives.
According to [23], the primary areas of IT endeavors
that influence IT-driven innovation are IT
infrastructures supervision, IT usage oversight and
project managing.

In addition to decision rights [32], IT governance
involves the kind of decisions made and the context in
which they are made [33]. Efficient IT governance
encompasses the allocation of decision-making
authority, the surrounding context, and the actual
decisions undertaken, the external or internal
environment might be considered the context.
According to [38], the internal context, external
environment, and investment characteristics all affect
IT governance. IT governance is also influenced by
how these components interact. Effective IT
governance may enhance organizational performance
as well as minimize the detrimental effects of
organizational politics on IT-related choices [4], [32].
Since IT governance offers a framework for decision-
making, it eliminates uncertainty from the process.

2.2. Business Information Technology Alignment

The construction of aligning business and
information technology is founded on the research
conducted by [30]. Business information technology
alignment refers to how business and IT plans process
are brought together in an organization. The concept
of aligning business information technology focuses
on the use of shared procedures aimed at improving IT
plans across various business divisions [30].
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The alignment between the business plan and the
information technology strategy must be consistent
and continuous. Alignment refers to the level to which
the IT mission, objectives, and strategies of a firm are
compatible with and accepted by the business mission,
goals, and objectives. Alignment, in this context,
refers to the process by which an organization selects
and implements activities and structures that are in
alignment with its strategies [27]. Aligning IT with
business goals is the main focus of IT governance [6].
IT governance is a procedural approach that
organizations use to ensure that their business
objectives and IT strategies are aligned. While IT
strategy serves as a blueprint for achieving alignment,
IT governance is a fundamental component to
successful alignment between business and IT.

Therefore, firms that have reached a high level of
IT governance effectiveness exhibit significant
Business/ IT alignment:

Hypothesis 1: A high level of IT governance in a
firm positively impacts its Business/IT alignment.

2.3. Information Technology of Risk Management

The study by [3] argued that the absence of
integration necessary for efficient IT governance
carries strategic risks. Several strategic risk elements
include poor organization prioritizing and investment
waste, IT management misalignment, business-IT
conflicts, and business executive refusal to support IT-
enabled business change projects.

Other obstacles include the IT organization’s
limited comprehension of the business’s worth, an
increasing rate of client loss, together with falling
sales and market share. To mitigate these risks, an
organization needs solid controls and assurances in
place to deal with IT risks.

Therefore, firms that have reached a high level of
IT governance exhibit significant IT Risk
Management:

Hypothesis 2: A high level of IT governance in an
organization positively impacts its IT Risk
Management.

2.4. Control of Project Portfolio

The management of project portfolio offers a
chance to improve the effectiveness of project
management and enhance the value gained from an
organization’s IT investments. Typically, projects are
included in a collection of multiple projects or
programs, known as a portfolio [15]. Project portfolio
management involves the systematic process of
choosing, prioritizing, and initiating appropriate
projects and programs to enhance the efficient
utilization of an organization’s IT resources [5].
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Project portfolio management facilitates the
continual assessment of projects to ensure they align
with the strategic objectives of the company and
effectively utilize its resources [27].

The research conducted by [15] devised a
framework for project portfolio management that
consists of four interconnected components and five
dimensions. The interconnected components include
objects, portfolios, decisions, and actions. The five
aspects are categorization, evaluation, selection,
prioritization, and optimization. The main objectives
of PPM are to increase the project portfolio financial
value investment: project benefits/expenses, align the
project portfolio with the business strategy, and
balance supply and demand of resources for projects.
Project portfolio control is a vital portfolio component
of the project management. Project portfolio control
refers to the methods and strategies employed by an
organization to effectively manage and regulate its
project portfolio to achieve optimal performance and
success [18].

Improvements in the selection and execution of IT
projects, minimizing risks and uncertainties
associated  with IT  decision-making, and
simplification of the decision-making process for IT
issues are the key goals of information technology
governance and PPC [20]. Effective project
management can be measured by the existence or
access to these elements: an IT project steering
committee, and portfolio management. Additional
examples include project governance approaches and
the active involvement and cooperation of key
stakeholders. The involvement and collaboration of
important  stakeholders” role as establishing
relationship within the field of IT governance. These
studies have demonstrated that powerful organizations
make efforts to achieve desired results for their
portfolio, as well as the objectives of their programs
and initiatives within the portfolio.

Therefore, firms that have reached a high level of
IT governance exhibit significant IT project portfolio
control, thereby supporting the third hypothesis:

Hypothesis 3: A high level of IT governance in an
organization positively impacts its IT project portfolio
control.

Several factors can be used to assess the success or
failure of IT governance. These include how well IT
is used to grow the business, how well it uses
resources and IT to keep operations running smoothly
and adaptable [32]. Elements such as portfolio
management, risk reduction, and business and IT
alignment are included as well. The administration of
a portfolio had three parts: making decisions about the
portfolio, reporting on the projects, and selecting the
portfolio.
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The operationalization of Risk Management was
constrained by a single variable: Risk Management
itself. The concept of business/IT alignment is made
up of two parts: the reasoning behind strategic IT
investment and the level of compliance.

Figure 1 illustrates Information technology
governance and its aspects. The |_Gov and the S_Gov,
PPC, Risk Management, and BITA.

4 2
IT Governance
/ B _ITA
| Gov H1
kﬂ_“'“-Hzi
> IT Governance 2 R Gov
A H3
S_Gov | \
PPC
. J

Figure 1. IT Governance structural model

Note: R_Gov = Risk Governance, B_ITA = Business/IT Alignment, PPC = Project Portfolio Control, IT_Governance = Information Technology
Governance “Dimension of IT_Governance” (I_Gov: Importance of Governance, S_Gov: Success of Governance)

3. Methodology

The companies under analysis in this study were
organizations. A respondent was selected from each
organization to act as the individual representative.
The study’s population comprised of for-profit
organizations that are situated in Palestine. The survey
items have been designed to be most appropriate for
the head of information technology or the primary
management responsible for information technology
applications or infrastructure to conduct the survey.
An online survey acted as the sample design for the
researchers, via which they discussed with small and
medium-sized for-profit businesses across Palestine
(with fewer than 1000 employees), inviting them to
give their time in the study. The survey was distributed
for more than 1200 potential participant organizations
and a sample size of 282.

For this study, survey data were collected using
four different instruments. A total of twenty-five
questions were included in the survey carried out by
the combination of instruments. Table 2 displays the
varied structures, instruments, authors, questions, and
scale. Effective IT governance was part of the first set
of questions, and project portfolio was the part of the
second. The part of the third and fourth sets of
questions were, respectively, business/IT alignment
and Risk Management.

To assess what developing concepts entail, the
research develops an initial list based on a thorough
review of the literature and measurement instruments
currently exist (refer to section 3.1). In the preliminary
phase, the measurement items of this study were
interviewed with professionals in relevant field.
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These individuals included an IT expert employed
in the Palestine and infrastructure sectors. During the
online survey, participants were provided with
instructions to respond to the questions in a manner
that accurately represents their  respective
organizations. The job titles and experience of the
respondents were collected in order to facilitate data
management.

3.1. Variables and Measures

The level of IT Governance is treated as the
independent variable in this study, while controls in
projects portfolio, Risk Management, alignment
between business and information technology are
treated as the dependent variable. Control variables
include things like age, position, experience,
education. In order to ensure the precise assessment of
the theoretical constructs, the measurement scales
employed in this study were obtained from pre-
existing scales employed in previous research and
embrace as necessary.

The participants were directed to deliver their
responses to the areas using a 5-point Likert-type
scale. The scale ranged from 1, indicating “strongly
disagree,” to 5, indicating “strongly agree.”
Furthermore, participants had the opportunity to select
“Neither Disagree nor Agree” as a fallback scenario.
According to [30] the construct Business/IT alignment
the scale ranged from 1, indicating “Unique in all or
almost all of the business units,” to 5, indicating
“Common across all or almost all of the business
units”.
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The key concept of this research proposes that there
is also a link between strong IT governance and
constructs like PPC, RM, BITA. The aim is to predict
the most relevant dimension of IT governance by
normalizing the importance of various information
technologies. In [32] the effectiveness of information
technology governance by using four outcome
measures was investigated.

This study was guided by [3]. Conducting a study
on the relation between business ownership,
information technology governance, and Risk
Management [3] revealed that information technology
governance had a beneficial impact on information
technology Risk Management. This study was also
guided by [18] theoretical framework for managing a
portfolio of projects. The research on alignment of
business and information technology by [30] served as
a guiding influence for this study. Also, [20] and [32]
stated that effective governance is the perfect
integration of a firm’s information technology
investments into its overarching objective.

Effective information technology governance is
crucial for attaining and staying in alignment between
business and information technology [6], ensuring that
information technology investments are in sync with
overall business priorities, establishing decision-
making authority for IT, and assigning duty for
outputs [32].

The study will focus on two factors that are vital
related to alignment of information technology
business strategy: the level of automation of
techniques and the strategic logic for pursuing
information technology, which encompasses cost
savings, distinguished status, and strategic agility
[30]. The descriptive analysis reveals that 72.7% of
the respondents were male, and 27.3% were female.
Approximately 31.6% of respondents were aged 50
years or older, 29.4% were between 40 and 49 years,
while 20.6% and 18.4% were between 30 to 39 years
and 29 years or younger, respectively. Concerning the
management hierarchy of the respondents, 64.9%
were staff members, while 15.2% were supervisors
and 12.1% were managers or directors. This indicates
that the respondents were well-positioned to view the
guestionnaire  items more  favourably. The
qualifications of responders were as follows: 77.7%
had a Bachelor’s degree, 19.1% possessed a Master’s
degree, and 3.2% attained a PhD, as shown in Table 1.
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Table 1. Descriptive analysis

TITLE Frequency Percentage
Associate Manager 22 7.8
or Director
Staff 183 64.9
Manager or 34 121
Director
Supervisor 43 15.2
Total 282 100
EXPERIENCE Frequency Percentage
<=10 61 21.6
>=20 81 28.7
11-19 140 49.7
Total 282 100
Qualification Frequency Percentage
Bachelor 219 71.7
Master 54 19.1
PhD 9 3.2
Total 282 100
GENDER Frequency Percentage
Female 77 27.3
Male 205 72.7
Total 282 100
AGE Frequency Percentage
<=29 52 18.4
>=50 89 31.6
30-39 58 20.6
40-49 83 29.4
Total 282 100

4. Data Analysis and Results

In this research, using the “Partial Least Squares-
Structural Equation Modeling” (PLS-SEM) approach
on behalf of purpose of data analysis. “PLS-SEM” is
a subset of “variance-based methods” used around
“structural equation modeling (SEM)” [24]. The
ratio’s performance when estimating complexities
with numerous factors, indicator variables, and
structural paths, without assuming normality, has
captured the interest of behavioral [24]. According to
[12], “PLS-SEM” belongs to the form of “structural
equation modeling (SEM)” that emphasizes prediction
and causal explanations in estimating statistical
models”. The scholarly examination conducted by
[24] involved a comparison among the variance-based
PLS-SEM and the covariance-based CB-SEM. The
findings indicated that CB-SEM exclusively
accounted for the *“common variance” for the
parameter estimation, while “PLS-SEM” employed
the total variable from assessment. With the evidence
behind the use of “Partial Least Squares Structural
Equation Modeling (PLS-SEM)”, which aligns with
the objectives of the study, the researchers choose to
adopt PLS-SEM for the analysis of the model. To
carry out this analysis, the researchers use the
SmartPLS 4 software.
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4.1. Measurements of Model Assessment

Verifying the validity and reliability of the model’s
constructs and items was the first stage in analyzing
data. The objective of this was to verify that every
criterion stated in the previous research had been
achieved [24]. According to prior research [10], all of
the items in the model have acceptable loadings
(above 0.70), as shown in Table 2. All constructs had
a “composite reliability” (CR) value greater than the
specified threshold of 0.7, which was used to evaluate
the construct’s reliability in the model [7]. The
reliability of the model framework is supported by this
finding.

Table 2. Construct measurement

Equally important, according to [24], the
constructs of the study investigation had an “average
variance value” (AVE) greater than the recommended
threshold of 0.5. The results show that the study model
constructs are valid and convergent since it is capable
of explaining the item variance. To put it more simply,
the study model’s structures account for more than
50% of the variability in its individual constructs.

Examining the items’ “variance inflation factor”
was suggested by [24] as a means to mitigate the
impact of collinearity. A “variance inflation factor”
(VIF) number between 1 and 5 implies the lack of
collinearity, according to the study. The results shown
in Table 2 clearly indicate that the model is not
collinear.

Construct Source Statement Measure Loadings CR AVE VIF
[30] “Strategic rationale for investing in IT is ... B_ITAl 0.808 1.668
[30] “Processes used for formulating IT strategy are ...” B_ITA2 0.800 1.617
Business/ IT  [30] StF; ;?gg;sgrse used for aligning IT strategy with business g | tp5 807 0799 0620 1688
Alignment . . .
9 [30] “Processes used for managing relationships between the B ITA4 0.732 1.439
IT department and Business.” - : ’
“The firm or institution | work for communicates which
[18] projects are important.” PPCI 0.759 2.055
[18] The firm or_ms_tltu’tlon | Work”for selects projects based PPC2 0.861 3126
on the organization’s strategy.
[18] Th_e fqn or institution | work for prioritizes its PPC3 0.884 3.707
projects.
Project [18] f‘DeC|5|ons aboyt groups c_)f p_rolects are mac’i’e in the best PPC4 0.872 3321
Portfolio interest of the firm or institution | work for.
Control “In the firm or institution, I work for, all reporting to
[18] Steering Groups is done using similar templates.” PPCS 0.825 0.954 0725 2620
“In the firm or institution, | work for, similar metrics are
[18] reported for similar projects.” PPC6 0.855 3.122
“The firm or institution I work for uses a tool to collect
[18] and disseminate information about the status of all high- PPC7 0.865 3.195
priority projects.”
[18] “Decisions about g_roupi of projects are most often taken PPCS 0.862 3112
in face-to-face settings.
“Decisions about groups of projects are made as joint
[18] management decisions.” S 0.871 3.340
“How important are the following outcomes of your IT
[32] Governance (Importance of IT Governance)?” I_Govl 0.814 2.084
“Cost effective use of IT”
Importance  [32] “Effective use of IT for growth” 1 Gov2 0.833 2.326
Gove?;ance [32] “Effective use of IT for asset utilization” 1_Gov3 0.881 0.880 0.731  2.557
[32] “Effective use of IT for business flexibility” I Gov4 0.891 2.718
[32] “Cost effective use of IT” S_Govl 0.779 1.813
[32] “Effective use of IT for growth” S_Gov2 0.766 1.769
Suecess of  [a2] “Effective use of IT for asset utilization” SGov3 0887 0863 0695 2.493
[32] “Effective use of IT for business flexibility” S Gov4 0.894 2.612
“What is the influence of the IT governance in IT Risk
[3] Management” R_Govl 0.897 3.054
“The use of new/emerging information technology.”
glc?\l/(e?r]:ance [3] “The high level of technical complexity of IT projects.” R_Gov2 0.891 2.914
[3] “The use of leading-edge information technologies.” R_Gov3 0.904 0903 0775 3.123
3] The use of information technology that has not been R Gova 0.826 1.948

used in prior projects.”

Note: “Model fit statistics: SRMR” = 0.067, “Chi-square(X2)” = 2.670, “NFI” = 0.636. “CR” = composite reliability, “AVE = average variance
extracted, VIF = variance inflation factor”. Strongly Disagree = [i] to Strongly Agree = [v], ““Unique in all or almost all of the business units” = [i] to
“Common across all or almost all of the business units” = [v]

1292

TEM Journal — Volume 15 / Number 2 / 2026.



TEM Journal. Volume 15, Issue 2, pages 1287-1298, ISSN 2217-8309, DOI: 10.18421/TEM152-29, May 2026.

Once the convergent validity analysis was
conducted, the researchers looked at how well the
model distinguished the various constructs. The
“Fornell-Larcker Criterion” and the newly developed
“heterotrait-monotrait ratio (HTMT)” were used to
conduct the analysis [7], [9]. The Fornell-Larcker
Criterion has certain shortcomings that led to the
development of the HTMT method, which is used to
assess the discriminant validity of a concept more
accurately [7].

Table 3. Fornell-Larcker criterion

Following this study, the discriminant validity of a
model construct can potentially be established with an
HTMT value significantly lower than 0.90. In total,
the results are less than 0.90, according to the study
(Table 3). Further evidence that the model constructs
are discriminately valid, this finding is in line with the
Fornell-Larcker Criterion.

B ITA IT _Governance I Gov PPC R_Gov S Gov
B _ITA 0.908
IT_Governance 0.899 0.828
I Gov 0.883 0.758 0.855
PPC 0.870 0.743 0.853 0.851
R _Gov 0.863 0.727 0.787 0.789 0.880
S Gov 0.787 0.690 0.780 0.787 0.781 0.834

Note: R_Gov = Risk Governance, B_ITA = Business/IT Alignment, PPC = Project Portfolio Control, IT_Governance = Information Technology
Governance “Dimension of IT_Governance” (I_Gov: Importance of Governance, S_Gov: Success of Governance)

According to Table 4, the values calculated using
the square root of the average variance for each
construct were higher than the inter-correlation values
for the selected variable constructs.

Table 4. Heterotrait-monotrait ratio (HTMT)

Thus, it may be concluded that the variables
demonstrated sufficient discriminant validity.

B ITA IT_Governance I Gov PPC R_Gov S Gov
B _ITA
IT_Governance 0.887
I_Gov 0.800 0.870
PPC 0.790 0.771 0.860
R_Gov 0.767 0.751 0.780 0.879
S _Gov 0.760 0.690 0.762 0.860 0.786

Note: R_Gov = Risk Governance, B_ITA = Business/IT Alignment, PPC = Project Portfolio Control, IT_Governance = Information Technology

Governance “Dimension of IT_Governance” (I_Gov: Importance of Governance, S_Gov: Success of Governance)

4.2. Structural Model Testing

Once the measurement was assessed satisfactorily,
an assessment of the structural model testing was
carried out. In the beginning, the dataset was
resampled to a size of 5000, and subsequently, the
bootstrapping technique [10] was employed to
evaluate the statistical significance of the path
coefficients. The model fit value of 0.070 suggests that
the study model is an excellent fit, which aligns and is
consistent with [11], who also have suggested that a
threshold value preceding “0.08” is as acceptable for
“Partial Least Squares (PLS) path model”.
Furthermore, the researchers assessed the “normed fit
index (NFI)” within fulfillment of the guidelines
provided by [11]. In accordance with these authors, a
number close to 1 indicates that the model is fitting the
data well. Despite the fact that the value was achieved
(0.636) is quite near to 1, it is necessary to be careful
with the “NFI” because of its potential lack of
application as discussed by [11].

TEM Journal — Volume 15 / Number 2 / 2026.

The *“common biased method” and its
consequences are highly relevant to the studies in
order to minimize bias. According to [16], evaluating
the variance inflation factor (VIF) is one way to
determine whether a PLS-SEM study has “common
method bias” (CMB). The VIF estimates of the
analysis, illustrated in Table 2, evidence that model
meet with the rule to consider “VIF” estimates
between 1 and 5. This suggests that the model is free
from the presence of “common method bias” errors.

In addition, the coefficient of determination (R?2)
was used to evaluate the variability of the variables’
explanation within the model. I1T_Governance
explains concepts like “Project Portfolio Control,”
“Risk Management,” and “Business/IT Alignment”
with over 95% variance. The independent variable
(PPC) explains 88% of the variation in the dependent
variable when it comes to the statistical variable.
Similarly, the present analysis (R_Gov) indicates that
predictability of dependent variable is 86% explained
coefficient of determination by independent variables
(IT_Governance).
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Similarly, 1T_Governance explained 85% in
business IT alignment. Consistent argument suggested
by [11], is relevant to evaluate the direction coefficient
significance in conjunction with its effect size (f2).

The study results shown in Table 5 indicates that
IT_Governance has a strong effect size on B_ITA
(5.671), PPC (7.346), R_Gov (6.341) and
IT_Governance demonstrate a strong effect size on
dimensions |_Gov (26.155), S_Gov (22.996).

Y
IT Governance
B_ITA
|_Gov LN
S~ 0.922(0.000)***
0.981(0.000)**
IT_Governance  «0.929(0.000)**p R_Gov
0.979(0.000)*
S_Gov 4 0.938(0.000)**
\ PPC
o

Figure 2. Model testing result (“***means statistical significance at the p < 0.01 level and **means statistical
significance at p < 0.05 level”)

Table 5. Effect size

Interaction Effect Size (f 2)

IT_Governance ->B_ITA 5.671
IT_Governance -> |_Gov 26.155

IT_Governance ->PPC 7.346
IT_Governance ->R_Gov 6.341
IT_Governance ->S_Gov 22.996

Note: R_Gov = Risk Governance, B_ITA = Business/IT Alignment, PPC
= Project Portfolio Control, IT_Governance= Information Technology
Governance “Dimension of IT_Governance” (I_Gov: Importance of
Governance, S_Gov: Success of Governance)

In order to determine whether the study hypotheses
proved or not, the researchers evaluated statistically
significant and relevant regarding the path coefficient.
Table 6 and Table 7, as well as Figure 2, demonstrate
the statistical significance of the study hypotheses.

Table 6. Hypotheses results

Based on the data presented in Table 6 and Figure
2, it reveals the predominant predicted anticipated
between IT_Governance and B_ITA has been proven
(B = 0.922, t = 75.358). Therefore, the results of the
study success provide sufficient evidence to accept the
hypothesis H1. Thus, it is reasonable to assume that
IT_Governance and B_ITA are positively related.
Furthermore, it proved that IT_Governance showed a
significant direct impact on the PPC (B = 0.938, t =
104.569). Therefore, the researchers adopt the
hypothesis (H3) and finding a positive relationship
between IT_Governance and PPC. Similarly, the
study results support H2, H4 and H5. The found result
can be explained to the statistically significant and
positive coefficients of the relationship between
IT _Governance and R_Gov (B =0.929, t=89.711) as
well as the dimensions of IT_Governance on |_Gov,
S Gov (B = 0.981, t = 413.693), (B = 0.979, t =
342.859) respectively.

Hypotheses Interaction g T Statistics p Decision
H1 IT_Governance ->B_ITA 0.922 75.358 0.000 Supported
H2 IT_Governance ->R_Gov 0.929 89.711 0.000 Supported
H3 IT_Governance ->PPC 0.938 104.569 0.000 Supported
H4 Dim of (IT_Governance)-> |_Gov 0.981 413.693 0.000 Supported
H5 Dim of (IT_Governance)- S_Gov 0.979 342.859 0.000 Supported

Note: R_Gov = Risk Governance, B_ITA = Business/IT Alignment, PPC = Project Portfolio Control, IT_Governance = Information Technology
Governance “Dimension of IT_Governance” (I_Gov: Importance of Governance, S_Gov: Success of Governance)
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4.3. ANN Analysis

In accordance with the methodology proposed by
[17], the researchers selected the variables that had the
greatest significance from the SEM path analysis to
serve as ANN model input neurons (Figure 3). One of
the reasons why Artificial Neural Networks (ANN)
are used is in situations where the distribution of the
data is not normal and there are non-linear
relationships between the variables that are
independent and those that are dependent.
Furthermore, the Artificial Neural Network
demonstrates robustness in the presence of “noise”,
“outliers”, and insufficient “sample sizes”. In
addition, it may yield also non-compensatory model,
in which arise of one factor is not always needed to
compensate for the fall of another.

Hidden

ut
®
e

—
W

This Artificial Neural Network (ANN) study made
use of the neural network module in Python. In
addition to not requiring a normal distribution, the
Artificial Neural Network (ANN) technique may yield
nonlinear relationships as well as linear ones [31].
Using a  “feed-forward-backward-propagation
(FFBP)” method, the program may be learned during
training to predict analytical outcomes. Inputs are fed
in forward while estimated errors are passed backward
[28]. The input and hidden layers consisted of the
multilayer perceptron and sigmoid function of
activation [26]. The prediction quality can
consistently be increased by reducing the errors during
several iterations of learning [8]. The researchers
trained the model using 85% of the data and tested it
with the remaining samples, following the methods of
[31]. Using a ten-fold cross-validation approach and
measuring the root mean square of errors (RMSE)
helped to avoid over-fitting [29].

» Output

W

Figure 3. Artificial Neural Network diagram

It can be seen in Table 7 that the training and
testing methods average RMSE are not near to 1, with
values of 0.628 and 0.630, respectively. Thus, the
researchers verify that there is a match between the
model and the data.

Table 7. RMSE values

Adopting a comparable methodology to [31], the
R2 of the ANN model was calculated, which reflects
that the ANN model predicts the importance of
governance with 77.8% accuracy.

Training Testing
SSE RMSE SSE RMSE
NN (i) 27.769 0.634 12.608 0.639
NN (ii) 30.104 0.639 9.447 0.600
NN (iii) 28.402 0.643 11.983 0.620
NN (ix) 26.514 0.626 13.460 0.646
NN (v) 26.680 0.623 15.667 0.709
NN (vi) 32.137 0.671 10.576 0.607
NN (vii) 24.385 0.606 13.413 0.631
NN (viii) 24.614 0.592 13.117 0.663
NN (ix) 31.003 0.656 9.768 0.591
NN (x) 25.089 0.586 9.490 0.593
Mean 27.669 0.628 11.952 0.630
Standard Deviation 2.721 0.027 2.082 0.037

Note: SSE = “*Sum square of errors”, RMSE = *““Root mean square of errors”
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To measure predictability for each input neuron,
the researchers carried out sensitivity analysis (Table
8). The study enabled to ascertain the relative
importance of each neuron by taking its value and
compared it with the highest importance, which was
then printed in percentage [14].

Table 8. Sensitivity analysis

The analysis reveals that the importance of
governance is the primary predictor, with IT
governance being the second most influential factor,
with a normalized relevance of 84%. Next, there is
38% success of governance.

Neural Network (NN) IT Governance I Gov S Gov
NN (i) 0.957 1 0.149
NN (ii) 1 0.702 0.160
NN (iii) 0.827 1 0.390
NN (ix) 0.461 1 0.208
NN (v) 0.266 1 0.278
NN (vi) 1 0.196 0.104
NN (vii) 0.148 0.637 1
NN (viii) 1 0.245 0.252
NN (ix) 0.755 1 0.118
NN (x) 0.121 1 0.323
Average Importance 0.654 0.778 0.298
Normalized Importance % 84% 100% 38%

Note: IT_Gov = Importance of Governance, S_Gov = Success of Governance

5. Discussion of Results

The researchers investigated to evaluate the links
between portfolio of the projects and effective
governance of information technology. The findings
of study reveal a strong relationship between portfolio
and effective governance of IT dimensions, name
importance of governance and the success of
governance, exhibiting a linear relationship. The p
result demonstrated statistical significance (f = .938,
p = .000). This study established a robust and
straightforward  relationship among  effective
execution of IT governance success and the degree of
control applied over project portfolios. While there is
a lack of quantitative research on the relationship
between effective information technology governance
and the achievement of a project portfolio, the
findings of this study are supported by [26].

The authors stated that the effective
implementation ~ of  information  technology
governance relied on adept project management skills
and active engagement from senior leadership.

The research findings illustrate a significant
relationship between strong information technology
governance producing value and risk mitigation.
Empirical evidence confirms the evidence of (IT
governance), and Risk Management are significant;
the p-value (B = .929, p = .000). Findings of the
research indicated a significant and positive
correlation between IT governance effectiveness. The
study’s results indicate an important relationship
between IT governance and Risk Management,
displaying a linear relationship.
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The results of prior studies conducted by [3], [6],
[20] support the conclusions of this investigation.

The research findings reveal a positive relationship
between IT governance and alignment between the
business and IT. The statistical data confirms the
presence of a clear association between IT governance
and BITA. The p-value is highly significant (f =.922,
p =.000). The findings of the study reveal that there is
a positive and direct relation among IT governance.
The study’s results suggest an important relationship
between IT governance and Business/IT Alignment,
illustrating the direct relationship. The present study’s
results have been validated by the results conducted
by [30].

This research study proved that the dependent
variables of portfolio of the project, Risk
Management, the alignment between business and IT
explain approximately 95% of the overall variability
in effective information technology governance. This
suggests that there may be more variables that might
influence the effectiveness of information technology
governance, but these factors were not included in the
model. Additionally, it has shown a noteworthy
influence. There is an immediate relationship between
the effectiveness of information technology
governance and the portfolio of projects related to it.
Therefore, firms seeking to enhance their information
technology governance performance should focus on
implementing more effective controls on the portfolio
of projects and Risk Management. Enhanced project
portfolio management appears through the activities
involved in managing a portfolio.
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It includes selecting investments, reporting on the
performance of the portfolio, and making decisions
about the portfolio.

Information technology governance research has
not solely focused on the significance, effectiveness,
and normalized importance of governance dimensions
in relation to IT governance, PPC, RM, and business-
IT alignment.

Furthermore, none of these studies have properly
examined a diverse array of profit-driven businesses
in operation. Further investigation is necessary to
examine the several facets of IT governance that
center around feedback, such as compliance,
information technology investment, and information
technology governance enhancement [19].

6. Conclusion

The primary goal of this study was to examine the
possible relation of effective governance of
information technology and controls in PPC, Risk
Management, and alignment between business and
information technology. This was accomplished by
employing quantitative survey research and
evaluating normalized importance using Artificial
Neural Network. The research findings demonstrated
a significant correlation with IT governance, PPC,
RM, and BITA.

The harmoniousness of business and information
technology strategies often gives way to governance
and project portfolio management challenges.
Organizations that are broad and have a lot of
complexity seek to have decentralized decision
making and funding for their IT portfolio. This study
has shown the need to create standards to make it
easier for different information technology
components to work together and for applications and
information to be smoothly integrated into a
business’s processes. This This study showed the
importance of aligning business and information
technology strategies and determining the relatively
normalized importance of information technology
governance variables to develop governance techniques
that ensure effective risk management and oversight of
the IT portfolio of projects in a dynamic IT environment.
The information technology business strategic
alignment implies that when the information
technology applications align with the needs of the
business, it leads to improved company performance.
This study indicates that aligning the information
technology business will lead to an information
technology portfolio with reduced risk factors.
Viewing alignment not as a static fit but as a
continuous ability to integrate across business and IT
domains for agility and resilience. Moreover, from IT
governance and strategic execution insights,
quantitatively supporting the positive relationship
mechanisms and project portfolio control as well as
risk management success.

TEM Journal — Volume 15 / Number 2 / 2026.

The study should demonstrate and expand research
to assess generalizability and replicate the model in
diverse industries or emerging markets for broader
insights. On the other hand, use qualitative case
studies to complement quantitative results in
understanding skills development.
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