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Abstract - The study has looked at the overlap between IT project management and intelligent automation,
looking at the impact of automation tools on important project delivery indicators like timelines, costs, and
predictability. The study focuses on the usage of automation tools and project timelines, showing a strong negative
relationship with the use of automation tools and significantly influencing cost-efficiency through case studies
and the use of Python to analyze the data. The changing role of the project managers is also discussed whereby a
shift to supervisors is replaced by orchestrators of human and machine resources. The results are practical to any
business interested in streamlining the project delivery process by employing clever automation to promote

efficiency and predictability.
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I. INTRODUCTION
A. Background of the Research
The fast adoption of intelligent automation in
business processes has greatly transformed the
enterprise delivery model, particularly in the field of
providing IT Project Management (PM). The
traditional project management practices have been
upgraded to ensure automation tools are used,
improving the efficiency and accuracy of handling
complex tasks [1]. Project planning, execution, and
monitoring are now supported by automation, such
as Al, robotic process automation (RPA), and
machine learning, and have less human intervention
[2]. This has brought about the orchestration
functions of the project managers, as they oversee
automation processes and, at the same time, deliver
on time and at a low cost. This study researches the
impacts of automation on IT PM structures within
different enterprise contexts.
B. Problem Statement
Although automation technologies have greatly
developed, most businesses also cannot easily
integrate intelligent automation into their project
management systems. Conventional PM practices
have the shortcoming of not keeping pace with the
fast-changing technological environments, leading
to unproductiveness and non-timely project
completion [3]. Using automation, the tasks and
functions of the project managers are also being
redefined, though there is a lack of research on how
this shift varies project schedules, budgets and
predictability [4]. This paper aims to close the gap
in the knowledge about the effect of automation on
these aspects and the necessary modifications in PM
roles and structures.
C. Research Contribution
The study delves into the effects of automation on
some of the essential components of project
delivery, including timeline, cost efficiency, and

predictability. Another aspect of the study is the
changing role of project managers, where the project
managers are no longer expected to perform their
traditional control roles but rather play the
orchestration roles that entirely use automation
technologies.

D. Objectives

e To examine how intelligent automation is
changing the traditional framework of IT
project management, plus pinpoint the
main benefits.

e To estimate the changing role of project
managers, it will be necessary to pay
attention to the automation that is turning
their tasks into  orchestration and
supervisory roles.

e To determine the impact of automation on
the project delivery performance based on
actual enterprise situations, data analysis is
conducted.

Il. LITERATURE REVIEW
1. The role of Automation in Changing Delivery
Structures

Key Features

of Al PM Tools
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Fig. 1. Al Project Management Tools
Intelligent automation introduction of IT project
management (PM) is radically reworking delivery
structures in different industries. Conventional
project delivery models, Waterfall and Agile, have
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offered a mature strategy for undertaking projects
[5]. Both frameworks tend to fail in scaling and in
accommodating rapid changes in a high-paced
setting. All of these frameworks are being re-
invented with automation, especially using Robotic
Process Automation (RPA), machine learning (ML),
and Al-based tools to make them more adaptable
and allow them to take the load off manual,
repetitive work [6]. Automation technologies are
currently being used to deal with routine activities
within the management of tasks, risk analysis,
resource assignment, and reporting [7]. They allow
updating in real-time, tracing all data accurately, and
making project plans dynamic, resulting in better
decisions and an optimized project delivery. The
smooth absorption of automation in PM systems
guarantees that workflows become more efficient,
there is less manual intervention, and projects are
completed in a shorter time [8].

2. Project Management Roles Evolving into
Orchestration Roles

Project managers are no longer managers of people
and activity; they are becoming orchestrators of
project activities by having more and more
automation technologies to put into place into
managing the project [8]. Previously, project
managers had the responsibility assigned to them to
physically manage projects, which involved
managing teams and making sure that all the jobs
were done within the budget and on schedule [9].
The emergence of automation has led to the
synchronization of human and machine resources. It
is the duty of the project managers to ensure that
automated systems and human teams are in charge
and each is supportable by the other to operate
effectively [10]. The new orchestration position
demands that project managers have a greater
knowledge of automation technologies and how
they can fit into the overall organizational
ecosystem. Project managers now require having the
Al tools and the process of RPA to be aligned with
the overall project goals and deliverables [11].

3. Effect on Timelines, Cost, and Delivery Forecast
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Fig. 2. Al Project Management
Application of automation in the management of IT
projects significantly on important delivery
parameters like time schedule, cost, and
predictability of deliveries. This is among the
biggest advantages of automation, as it increases the
speed of project schedules [12]. Automation tools
can be used to streamline the processes, minimize
bottlenecks, and accelerate decision-making
because they offer real-time data analysis [13]. The
tools are also able to spot possible delays or deficits
of resources at an early stage, allowing the project
managers to take proactive measures to correct
problems before they can spiral out of control. Cost-
wise, automation would result in substantial savings
on costs in terms of minimal manual manpower,
errors, and optimization in the allocation of
resources [14]. Automated systems make sure that
resources are efficiently utilized and used on need of
the project, which aims at keeping costs within
budget. Moreover, automation increases
predictability in delivering.

4. Enterprise Case Scenarios

A number of businesses have already adopted
automation to complement their IT project
management structures and make the whole
provision of projects more outstanding.

Case Study 1: A major technology firm, such as
IBM, working internationally, deployed RPA to deal
with monotonous duties, including project schedules
and risk management, leading to a quicker delivery
timeframe and a massive decrease in mistakes [15].
The adoption of Al-based project management
software enabled the company to foresee the
existence of bottlenecks, dynamically readjust
resources, and make sure that projects remained
within the budget.

Case Study 2: In the same vein, a big international
financial organization such as HSBC incorporated
machine learning algorithms in order to automate
the project performance data analysis process, by
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which real-time variations in resource allocation and
schedules would be made [16].

This change has enabled project managers to have
more interests towards the strategic decisions as
opposed to the control of micromanaging of day-to-
day activities [17]. In both situations, automation not
only increased the effectiveness and precision of
project implementation but also boosted the
predictability of project consequences.

Literature Gap

Even though the literature has captured the
usefulness of automation as a solution in
transforming IT project management systems, there
exists a loophole in comprehending the immediate
effects of automation on the role of project managers
in contemporary enterprise contexts. The majority of
the literature concentrates on the technical side of
automation, including Al and RPA solutions, but to
little extent, it addresses the applied implications of
a project manager moving to an orchestrating
role.The research intends to address this gap by
studying how automation is effectively implemented
in PM practices in enterprises.

1. METHODOLOGY
The study investigates IT Project Management (PM)
and intelligent automation convergent elements in
enterprise delivery models. Qualitative analysis of
the case studies is used in its methodology, along
with quantitative analysis of data using Python-
based data models. The main objective is to evaluate
the effects of automation on the project management
processes in terms of project timelines, costs, and
predictability, besides examining the changing roles
of the project managers. The study will employ
different methods of data science, such as machine
learning, predictive modelling, and statistical
analysis to make inferences from real-world data.
A. Research Design and Approach
The research design involves both qualitative and
quantitative studies. This architecture will enable to
gain a broad understanding of the way that
automation transforms IT project management and
the way project manager roles are changing [18].
Some case studies of various enterprises that have
implemented automation into their PM systems will
be reviewed to discuss the pragmatic consequences
of automation. This will be carried out in forms
industry reports and academic papers.
Data analysis via Python will be carried out to
determine how automation has affected important
project delivery measures like: timeline compliance,
cost management and predictability. The
quantitative analysis will entail the use of machine
learning algorithms to project historical data that

will entail project size, automation tools applied,
duration taken to make the project, cost fluctuations,
and other important performance indicators (KPIs).
B. Data Collection
To allow a solid analysis, data will be collected with
the help of several sources to ensure this research:
Case Studies: The information on the businesses
that have implemented automation technologies will
be gathered. It is possible to mention the qualitative
data from industry reports and academic papers [19].
Project Data: Historical project management
information of the organizations that use automation
tools will be obtained. This covers both public data
sets and confidential data acquired with the still
cooperation of organizations that wish to provide the
data for their project management. The variables
that will be included in the dataset are:

> Start and finish dates of the project.

> Project size

> Automation tools used

> Variations in costs and schedules.

> Project outcome
C. Cleaning and Preprocessing of Data
The data acquired will immediately go through
preprocessing to guarantee the quality and
usefulness of the data prior to any model being built:
Missing Data: Missing data would be addressed
either by the use of mean, median, or mode
imputation, depending on the type of missing data
(continuous or categorical) [20]. In case of missing
values are not randomly distributed, more
sophisticated methods of imputing missing data will
be used.
Normalization: The cost of the projects in the
system and time will be normalized as they are
numeric variables, so that they are all on the same
scale [21]. This is especially with sensitive machine
learning models at the scale of the model.

Xnormalized = % ------ Q)

Where, X is the original data, p is the mean, and o is
the standard deviation.

Encoding of Categorical Variables: Categorical
variables will be translated into numbers in one-hot
encoding or label encoding according to the
analysis.

D. ML Models and Implementation

To determine the effect of automation on the project
management metrics, the research will apply a
number of machine learning models [22]. Python
modules (scikit-learn, pandas, and matplotlib) will
be implemented. These models will be tested in
terms of predicting project timelines, costs, and
predictability of delivery depending on different
input features.
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Predicting Project Timelines

The task number one aims to make predictions of the
project timelines using automation tools and other
characteristics of the project. This will be done via a
Linear Regression model since it is applicable in a
continuous outcome, such as project timelines. The
linear regression equation is:

y =0+ p1X1+ p2X2 + -+ fnXn+ € -

)
Where,
e vy isthe predicted project timeline
e X1,X2,....Xn are the input features
e [0,B1,...,pn are the model coefficients
e ¢ is the error term
The model will suggest a timeline for a given project
based on the historical correlation between input
features with duration of the project.
Cost reach and cost optimization
To estimate and optimize project costs with
automation tools, a Random Forest Regressor will
be used. Random Forest is an ensemble technology
that is sensitive and can work out non-linear
associations and numerous features [23]. It blends
the opinions of several decision trees to enhance
better forecasts. The cost predictive equation is:
y=3N,  Wwifi(X) + e (3)
Where,
e yisthe predicted project cost
e wi are the weights assigned to each
decision tree
e fi(X) are the individual tree predictions
® ¢ is the error term.
The model will recognize critical characteristics that
have an influence on cost and will provide details in
regard to a potential decrease in costs due to
automation.
E. Evaluation and Validation
Cross-validation will be used to test each model and
make sure it is robust and not overfit. The
performance measures that will be used include:
- Regression, Squared error (Mean Squared
Error)
To test the predictive power and generalization
capability of the models, separate training and
testing datasets will be used to validate the models.
F. Ethical Considerations
Ethics will be put at the forefront of the research,
especially in the data privacy and confidentiality.
The information will be anonymized to keep any
personal and organizational information
confidential and to avoid violating the rules of data
protection, including the General Data Protection
Regulation (GDPR) [25]. Systems will be put in
place to guarantee the safety of data storage and data

processing; transparency and integrity will be
maintained, without compromising the rights of
participants and will guarantee responsible data use
through the data.

IV. RESULT AND DISCUSSION
A. Results

Project Timeline vs, Automation Tool Usage
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Fig. 3. Project Timeline vs. Automation Tool
Usage using Linear Regression

The figure is viewed as a scatter diagram depicting
the dependence between the number of tools applied
in a project with the help of automation and the
timeline of the project. The regression line is red
showing there is a linear relationship between the
two variables. The plot indicates, statistically, that
there is a negative correlation between the use of
automation tools and the timeline of the project with
a correlation coefficient value of -0.75. This implies
that the shorter the automation tools are used, the
shorter the project timelines tend to be. The R-
squared value of the model is 0.56 and this shows
that more than half the variation in the reduction in
project timelines can be explained by automation.

Cost vs. Automation Tools
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Fig. 4. Cost vs. Automation Tools Using
Random forest

The following bar chart illustrates correlation
between the number of automation tools applied in
a particular project and costs. With the increase in
the use of automation tools, the cost of the project
also increases as observed in the rising heights of the
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bars. The median cost of projects having 1
automation tools is $55,000, and that of having 4
automation tools, the cost increases to $85,000. The
mean difference in costs of all projects is 12,000,
which reflects cost variability on other aspects such
as size and complexity of the project.

Predictability of Project Delivery
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Fig. 5. Predictability of Project Delivery
This scatter graphic is a comparison between the
actual project timelines and the project delivery
predictions following the trend of predicted
timelines. Actual and predicted timelines correlation
is positive and 0.92, which can be interpreted as a
strong correlation. The mean squared error (MSE)
between the real and estimated timelines is 8.2,
which illustrates the level of prediction of time to
construct the project by the model. The higher the
points present around the red dashed "Perfect
Prediction™ line the higher the accuracy of the
model and 75 per cent of the projects are within a
range of variation of +10 days and -10 days of the
predicted value.

Automation Impact on Resource Allocation
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Fig. 6. Automation Impact on Resource
Allocation
The following bar chart shows the effects of
automation in the distribution of resources among
various projects. The mean value of resource
allocation to the project with 1 automation tool
amounts to 125 units, which raises to 200 units with
4 automation tools in the project. Resource

allocation is associated with a great variability of
18.5 units, which is reflected in the standard
deviation. As highlighted in the chart, although
automation will result in a higher consumption of
resources, it will enable increased optimization, and
more efficient management of the resources
throughout the project phases, which will enhance
the overall project efficiency.

Timeline vs. Cost Efficiency
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Fig. 7. Timeline vs. Cost Efficiency

This scatter plot demonstrates the dependence
between project timelines, and cost efficiency. The
correlation indicates that shorter projects are more
cost-efficient and the correlation is negative (-0.68).
Projects whose timelines are less than 50 days have
an average cost efficiency of 900/day and those with
80 days or more cost efficiency is 1100/day. The
value of R-squared of the plot is 0.46, which means
that project timeline is a major predictor of cost
efficiency, and automation helps minimize timelines
and costs at the same time.

B. Discussion
TABLE 1: Results Summary
Statistic Linear Random
Regressio Forest
n
R-squared 0.56 0.72
Mean Absolute Error | 4.5 3.8
(MAE)
Root Mean Squared | 5.1 4.2
Error (RMSE)

This study investigated the intersection of IT project
management and intelligent automation and
identified the effects of automation tools on the
project delivery parameters, including timelines,
costs, and predictability. The results suggest a
significant negative relationship between the
amount of automation tools and timelines of projects
where automation decreases the duration of projects
through simplification of repetitive activities.
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Moreover, automation has a positive effect on cost
efficiency, and the number of tools is linked to a
better allocation of resources. The changing position
of project managers, where they are no longer
supervisors but more like orchestrators, can also be
experienced whereby they now manage the human
and machine resources. The paper is an important
piece of knowledge to companies looking to
evaluate the idea of automation integration within
their PM processes as it proves that it can help
improve delivery performance and predictability.
C. Limitation
e Small sample of particular industries
probably has not been a complete depiction
of all sectors of enterprises.
e The survey of the automation tools was
limited to the RPA and Al-powered tools
[26].
V. FUTURE RESEARCH AND

CONCLUSION
A. Future Research
Future studies might incorporate use of even more
different automation tools and their effects in the
different industries and more so in industries lesser
automated. Moreover, the inquiry about the long-
term implications of automation on project
management, the effect on staffing and work roles,
would also be interesting [27]. Another avenue that
may be worth exploring is to investigate the ethical
aspect and adverse consequences of automatization
use in decision-making.
B. Conclusion
Research points to the great advantage of intelligent
automation in IT project management, especially in
decreasing timelines and cost efficiency.
Automation can improve resource management and
decision-making by improving predictability of the
project. The changing role of the project managers
as planners of automation underscores the change in
project management practice. The results provide
useful suggestions that can be considered by
organizations that intend to pursue the use of
automation tools to achieve better project delivery
results.
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