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Abstract

The telecommunications industry is a pivotal driver of technological innovation, with the global
market forecasted to exceed $2 trillion by 2026. This growth is fuelled by the rising demand for
broadband services, digital transformation initiatives, and the proliferation of mobile devices. This
study assesses the current state, opportunities, and challenges of digital transformation in telecom
project management, particularly within fibre projects. It aims to evaluate the impact of process
automation on enhancing competitiveness and operational efficiency. A mixed-methods research
design was adopted, combining qualitative semi-structured interviews and quantitative online surveys
to ensure comprehensive data collection. The survey, utilizing a 5-point Likert scale, targeted a sample
size of 100 respondents using judgmental sampling to capture domain-specific insights. Results
indicate a higher integration of digital technologies s in areas such as risk management and resource
allocation (Mean = 3.15), while lower utilization was observed in planning (Mean = 2.71) and quality
control (Mean = 1.92). Although digital transformation has improved data accessibility (Mean = 3.99)
and team collaboration (Mean = 3.58), its overall impact on project effectiveness remains limited
(Mean = 2.14). The study reveals that 62% of organizations are still in the nascent stages of adopting
technologies like IoT, cloud computing, and Al, with 57% relying on traditional management
approaches. To address these challenges, the research proposes a structured digital adoption strategy,
emphasizing phased implementation, focused training, and change management. These
recommendations aim to enhance fibre project management processes, optimize outcomes, and ensure
sustained competitiveness in the evolving digital landscape.
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1 Introduction:

The telecommunications industry is pivotal in driving technological innovation within today’s digital
landscape (Ezeigweneme et al., 2023). With rapid advancements in digital technologies, the
management of telecom projects has significantly evolved. Digital transformation, defined as the
integration of advanced technologies into organizational processes, is increasingly vital for telecom
companies seeking to improve customer experience, competitiveness, and operational efficiency (Al
Zarooni & El Kharib, 2023). One key aspect of this transformation is the management of fibre-optic
projects, which has become a critical focus in telecom strategies.

Fibre-optic networks are the backbone of modern telecommunications, enabling high-speed internet
and efficient data and voice communication (Rodrigues et al., 2023). Effective management of fibre
projects is crucial for telecom companies to meet the growing demand for bandwidth while ensuring
timely and cost-efficient delivery. This research aims to assess the current state of digital
transformation in fibre project management, identifying both opportunities and challenges. It will also
evaluate the effectiveness of current practices and offer recommendations for optimizing project
outcomes to maintain a competitive edge.

The telecommunications industry has reshaped global communications, impacting sectors such as
internet services, mobile connectivity, and voice communication. The global telecom market is
projected to exceed $2 trillion by 2026, driven by the increasing demand for broadband services and
digital transformation efforts (Villao et al., 2023). Digital transformation enables telecom companies
to streamline operations and enhance service delivery. Abdullah (2023) forecasts global investment in
digital transformation to surpass $1.7 trillion by 2024, underscoring its importance for the sector's
growth.

Technological innovations, such as cloud computing, the Internet of Things (IoT), and Artificial
Intelligence (Al), are transforming telecom operations. Al-powered analytics optimize network
performance, while cloud platforms support scalable, agile service delivery (Coster et al., 2023). These
advances are critical in helping telecom companies meet the demands of a connected world.

However, challenges remain. Research by Diaz Crespo (2023) and Saeed et al. (2023) highlights issues
such as project complexity, technology adoption barriers, and the need for effective stakeholder
collaboration. If unaddressed, these challenges could hinder the successful implementation of digital
transformation in fibre project management.

Fibre-optic networks are vital for supporting digital services, remote work, and high-bandwidth
applications like online gaming and video conferencing (Zhu et al., 2023). In the UK, fibre-optic
broadband subscriptions are expected to exceed 10 million homes, increasing the demand for
infrastructure investment. However, the successful management of fibre projects requires the
integration of digital technologies s to address the complexities of network design, deployment, and
maintenance (Apruzzese et al., 2023).

In conclusion, while digital transformation offers significant opportunities for the telecom industry, it
also presents substantial challenges. Effective fibre project management is essential to overcoming
these obstacles, and this study aims to provide insights into optimizing management practices to help
telecom companies stay competitive in an evolving market.
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2 Literature Review

2.1. Current State of Fiber Project Management in Telecommunications

Fiber project management is critical in the telecommunications sector, particularly with the increasing
demand for high-speed broadband. The process involves complex stages, including planning, resource
allocation, and execution, which often rely on traditional methods, leading to inefficiencies in large-
scale rollouts (Taufik et al., 2022). Despite technological progress, many telecom operators face
challenges with outdated practices, legacy systems, and siloed data, resulting in delays and cost
overruns (Lee & Kim, 2023). As demand grows for faster networks, there is an urgent need for more
innovative project management approaches (Chen et al., 2023).

Impact of Digital Transformation on Telecom Project Management

Digital transformation has significantly impacted telecom project management by introducing
technologies that improve efficiency, transparency, and success rates. Key innovations include
automation, real-time data analytics, and enhanced collaboration, all of which have streamlined project
execution.

A. Automation and Streamlined Processes

Automation technologies, such as Al and machine learning, have optimized project management by
reducing human error and improving resource utilization (Irfan & Zhao, 2023; Radhakrishnan et al.,
2022). These tools improve scheduling, risk assessments, and resource allocation, leading to quicker
project delivery.

B. Real-Time Data Analytics and Decision-Making

Real-time data and Al-powered dashboards allow project managers to track performance and make
data-driven decisions (Joshi & Kalyandugrmath, 2021). This improves risk management and ensures
projects stay on schedule and within budget.

C. Enhanced Collaboration and Communication

Digital platforms improve communication among project teams, vendors, and stakeholders, enhancing
transparency and decision-making (Mubarak et al., 2022).

D. Agility and Scalability in Project Management

Combining agile methodologies with digital technologies provides flexibility, allowing telecom
operators to adapt to market changes and scale fiber projects efficiently (Salameh et al., 2023).

Opportunities Presented by Digital Transformation in Fiber Project Management

Digital transformation offers opportunities to improve efficiency and scalability by leveraging
advanced tools like Geographic Information Systems (GIS) and digital twins for more accurate
planning and risk management (Radhakrishnan et al., 2022).

A. Optimizing Project Planning and Resource Allocation

Digital technologies enhance resource allocation and decision-making, reducing delays and waste
(Radhakrishnan et al., 2022).

B. Real-Time Project Monitoring and Control

Al and machine learning enable real-time tracking of project metrics, allowing swift corrective actions
to maintain project timelines (Joshi & Kalyandugrmath, 2021).

C. Improving Stakeholder Coordination and Communication
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Digital platforms improve coordination among internal teams and external vendors, ensuring better
communication and reducing delays (Mubarak et al., 2022).
D. Scalability and Flexibility for Future Growth

Digital technologies allow for quick adjustments to project plans, enabling telecom operators to scale
projects efficiently in response to market or technological changes (Salameh et al., 2023).

Challenges in Digital Transformation of Fiber Project Management
Despite the benefits, several challenges hinder the digital transformation of fiber project management.
A. Legacy Systems and Integration Complexities

Integrating new digital technologies with legacy systems presents challenges that require significant
time and investment (Nguyen et al., 2023; Toljaga-Nikoli¢ et al., 2022).

B. Data Silos and Information Fragmentation

Siloed data systems hinder effective decision-making. Integrating these systems is essential to ensure
streamlined operations (Chiang & Lin, 2023).

C. Organizational Resistance to Change

Resistance to new technologies, due to concerns over job security or lack of digital skills, remains a
significant barrier. Overcoming this requires strong leadership and a culture shift towards innovation
(Kusumadarma et al., 2023; Alshurideh et al., 2022).

D. Regulatory Compliance and Data Security

Regulatory challenges, such as data protection laws, complicate digital solution implementation,
particularly for sensitive data (Ahmed et al., 2023; Giao et al., 2021).

E. Resource Constraints and Skill Shortages

A shortage of skilled professionals in data analytics and digital project management, compounded by
budget constraints, limits the ability to scale digital transformation (Koo et al., 2022; Al-Alwan et al.,
2023).

3 Research Method

This study adopts an inductive approach, integrating quantitative methods to extract insights from
empirical data. A mixed-methods framework, as outlined by Sharari et al. (2022), was employed to
investigate the impact of digital transformation on fibre project management, with primary data
collection being crucial due to the limited existing research in this domain.

Data was collected through structured surveys. An online survey was administered to 100 telecom
professionals, comprising 10-15 closed-ended questions using a 5-point Likert scale. These questions
focused on the adoption, challenges, and benefits of digital technologies in project management. The
Relative Importance Index (RII) was employed to rank and quantify the significance of key factors.
The RII was calculated using the following formula:

RII=Y(WxA)/NxH (1)

where W represents the weight assigned to each response, A is the number of respondents selecting
each weight, N is the total number of respondents, and H is the highest possible score on the Likert
scale. This quantitative approach allowed for demographic comparisons and enhanced the validity of
the findings.
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A judgmental sampling technique was utilized to select participants with a minimum of three years'
experience in digital transformation and project management, ensuring the collection of relevant and
informed insights. Data analysis was conducted using SPSS version 23.0 for statistical analysis and
NVivo software for the analysis of thematic elements emerging from the structured survey responses.
This approach ensured a comprehensive exploration of relationships between digital transformation
initiatives and project management outcomes.

Ethical standards were strictly adhered to throughout the study. Participants were fully informed about
the research objectives, risks, and procedures, and provided informed consent prior to participation.
Confidentiality was maintained through data anonymization, secure storage, and restricted access,
while participants retained the right to withdraw at any time. Data handling complied with relevant
data protection regulations to safeguard participant confidentiality.

4 Finding and Discussion

Demographic Analysis

The demographic profile of the participants indicates a highly educated group, with 51% holding a
master's degree and 33% holding a PhD, underscoring the academic and professional qualifications of
the respondents. The distribution of job roles shows that 30% of participants are project managers,
followed by 27% in managerial positions, signifying a strong representation of mid-to-senior level
professionals in the telecom sector. Additionally, the majority of participants have extensive industry
experience, with 51% having between 5 and 10 years of experience, and 24% with over 20 years,
reflecting a high level of expertise and leadership within the field of digital transformation and project
management in telecommunications.

Table 1. Respondent’s profile

Profile Categories Frequency Percentage (%)
1 Highest Education level a) Bachelor's Degree 2 2.0
b) Masters 51 51.0
c) PhD 33 33.0
d) Others 14 14.0
Total 100 100%
2 Job Position a) Chief 10 10
b) Director 3 3.0
c) Senior Manager 7 7.0
d) Manager 27 27.0
e) Project Manager 30 30.0
f) Engineer 15 15
g) Others 8 8
Total 100 100%
3 Experience in Telecom Industry a) Less than Syears 2 2.0
b) 5-10years 51 51.0
c) 11-15years 9 9.0
d) 16-20years 14 14.0
e) More than 20years 24 24,0
Total 100 100%

Source: The Authors
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Assessment of the Current State of Digital Transformation and Process Automation in Fiber
Project Management

A) Digital Technologies in Telecom Fiber Project Management

The results indicate varying levels of familiarity and adoption of digital technologies in telecom project
management. Virtual Reality (M=4.25) and Augmented Reality (M=4.09) are the most commonly
used, followed by the Internet of Things (M=4.03), with 58% of respondents using it frequently and
25% always. Cloud Computing (M=4.02) also shows high adoption, with 56% of participants using it
regularly. Building Information Modeling (M=3.99) is used by 61% of respondents, though 20% report
infrequent use, suggesting potential for wider adoption. These findings highlight the strong integration
of advanced digital technologies , particularly immersive and interactive technologies, while more
traditional tools like Computer-Aided Design and drones are less commonly used, pointing to a shift
toward more efficient, future-oriented technologies.

Table 2: Type of Digital Technology Used in the Telecom Company in the fibre project management
Digital Technology Frequencies Total Mean  Ranking
1 2 3 4 5

Virtual reality (VR) 2 2 8 45 43 100 4.25 1
Augmented reality (AR) 2 - 16 51 31 100 4.09 2nd
Artificial intelligence (AI) 4 9 27 41 19 100 3.62 6"
Internet of Things (IoT) 0 5 12 58 25 100 4.03 31
Cloud computing 2 0 17 56 25 100 4.02 4
Building information modelling (BIM) 2 20 16 61 21 100 3.99 5t
3D printing 15 59 35 20 10 100 2.9 7
Computer-aided design (CAD) 10 68 25 6 0 100 2.7 gt
Drones 11 68 17 4 0 100 2.14 ot

Source: The Authors
Where 1= Never Used, 2= Seldom Used, 3=Unaware, 4=Often Used, 5= Always Used

B) Rate of Adoption of Digital Technologies

The data shows widespread adoption of digital technologies in telecom organizations, with 44% of
participants reporting adoption rates of 81% to 100%, and 43% citing rates between 51% and 80%.
This indicates that digital technologies are increasingly integral to telecom operations, reflecting a
strong commitment to innovation in project management.

Table 3: Rate of Adoption of Digital Technologies in Project Management

S/N  Rate of Adoption Frequency  Percent (&) Valid Percent Cumulative Percent

A 0% to 10% 2 2 2.0 2.0

B 11% to 30% 2 2 2.0 4.0

C 31% to 50% 9 9 9.0 13.0

D 51% to 80% 43 43 43.0 56.0

E 81% to 100% 44 44 44.0 100.0
Total 100 100 100.0

Source: The Authors

C) Integration of Digital technologies in Fiber Project Management Practices

Planning and scheduling (M=3.91) are the most integrated areas, critical for maintaining project
timelines. Documentation and reporting (M=3.79) follow, emphasizing the need for accurate records
in stakeholder communication. Resource allocation (M=3.61) and risk management (M=3.60) are also
well integrated. However, communication and collaboration (M=3.15) and quality control (M=3.15)

Proc. of the 23" CIB World Building Congress, 19% — 237 May 2025, Purdue University, West Lafayette, USA 6



Nkeleme et al. 2025

are less commonly managed with digital technologies, indicating potential areas for further digital
integration to improve efficiency.

Table 4: Integration of Digital Tools and Technologies into the Fiber Project Management Practices

Management Process Frequencies Total Mean Rank
1 2 3 4 5
Planning and Scheduling) 26 21 16 30 7 100 362 1%
Resource Allocation 4 28 18 29 1 100 3.61 3¢
Communication and Collaboration 3 72 13 12 0 100 3.15 5%
Risk Management 4 28 18 49 1 100 3.6 4th
Quality Control 24 60 16 0 0 100 315 s®
Documentation and Reporting 4 28 18 49 1 100 362 2

Source: The Authors
Where: 1-Never Used; 2- Seldom Used; 3- Unaware; 4 -Often Used, 5- Always Used

D) Impact of Digital Transformation on Project Management Practices

Digital transformation has notably improved project management, particularly in communication
(M=3.64), with 75% of respondents recognizing its value. While workflow and agility (both M=3.15)
have also improved, further digital integration could enhance these areas.

Table 5: Impact of Digital Transformation on Project Management Practices

Impact of Digital Transformation Frequencies Total Mean Rank
1 2 3 4 5

More effective workflows 4 28 18 49 1 100 3.15 nd

Better communication 2 13 7 75 3 100 3.64 I

Better data-oriented decision making 24 60 16 0 0 100 1.92 3rd

Better agility 4 28 18 49 1 100 3.15 nd

Source: The Authors
Where 1 = Never Used, 2 = Seldom Used, 3 = Unaware, 4 = Often Used, 5 = Always Used

E) Transformation through Digital Platforms

The survey results indicate that real-time visibility (M=4.20) is the most valued benefit of digital
platforms, emphasizing the importance of tracking projects in real time. Improved data access
(M=3.83) and enhanced team culture (M=3.83) follow closely, fostering greater efficiency and
collaboration. While tracking project activities (M=3.77) is slightly less prioritized, it remains an
important advantage, reinforcing the significance of transparency and real-time data in project
management.

Table 6: Transformation due to Digital Platforms

Transformations through Digital Frequencies Total Mean Rank
Platforms 1 2 3 4 5

Better accessing of data 21 2 16 0 61 100 3.83 nd
Real time visibility 1 4 18 28 49 100 4.20 I
Creation of team culture 13 3 15 26 43 100 3.83 2nd
Facilitate collaboration within team 15 2 17 17 49 100 4t
Better tracking the project 12 4 15 33 36 100 3.77 5t
activities
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Source: The Authors
Where 1=Not Effective, 2=least Effective, 3=Neutral, 4=Effective, 5=Very Effective
decision-making

F) Opportunities and Challenges in Digital Transformation and Process Automation Challenges
in Implementing Digital Transformation

The analysis highlights system integration (RI11=0.702) as the primary barrier to digital transformation,
followed by resistance to change (RII=0.674). Cost concerns (RI[=0.630) and lack of standards
(RI1=0.630) are also significant but less critical. The absence of a digital culture (RII=0.600) and
insufficient expertise (RI1I=0.434) are further challenges, though less pressing.

Table 7: Main Challenges in Implementing Digital Transformation & Processes Automation Initiatives

Challenge Frequencies Total Mean RII Rank
1 2 3 4 5
High Cost 4 28 18 49 1 100 3.15 0.63 3"
Resistance to Change 3 26 15 43 13 100 3.35 0.67 2
Lack of Expertise/Digital Skills 11 67 16 6 0 100 2.17 043 7%
Integration with Existing Systems 2 13 7 73 2 100 3.60 0.72 1%
Data Security Concerns 11 68 17 4 0 100 3.0 0.60 6"
Lack of Digital Culture 2 38 18 42 0 100 3.15 0.63 3"
Absence of Standards 4 28 22 45 1 100 3.11 0.62 5™

Source: The Authors
Where 1=Not Significant , 2=Least Significant, 3=Neutral, 4=Significant, 5=Highly Significant

G) Resistance to Digital Technologies

While the majority (60%) of participants report no resistance to adopting digital technologies , 24%
have faced resistance, indicating pockets of reluctance within organizations. This underscores the need
for targeted change management strategies to address resistance and facilitate a smoother transition to
digital solutions.

Table 8: Resistance to Embracing Digital Technologies

Variable Frequency Percent (%) Valid Percent Cumulative Percent
Yes 24 24 24.0 24.0

No 60 60 60.0 84.0

Don’t Know 16 16 16.0 100.0

Total 100 100 100.0

Source: The Authors

H) Opportunities in Digital Transformation

The key opportunities identified in digital transformation include enhanced safety (RII=0.72),
increased productivity (RII=0.71), and shorter project completion times (RII=0.70). These benefits are
seen as the most significant, while enhanced data management (RII=0.63) and improved risk
management (RI1=0.62) are viewed as important but secondary advantages of digital technologies.
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Table 9: Key Opportunities due to Digital Transformation & Processes Automation in Project Management

Benefit Frequencies Total Mean RII Rank
1 2 3 4 5§
Short Project Completion Time 2 13 7 73 2 100 3.51 0.70 34
Enhanced Safety 4 9 27 41 19 100 3.62 0.72 1%
Enhanced Data Management 4 28 18 49 1 100 3.15 0.63 50
Proper Cost Forecasting 5 29 21 45 O 100 2.98 0.60 70
Better Risk Compliance 4 23 18 49 6 100 3.30 0.66 40
Better Risk Management 5 28 23 42 2 100 3.08 0.62 60
Enhanced Productivity 4 11 27 43 15 100 3.54 0.71 2n

Source: The Authors
Where 1=Strongly Disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly Agree
decision-making

I) Facilitation of Telecom Project Management by Digital Technologies

Resource allocation and time management (M=3.63) are the practices most effectively supported by
digital technologies, followed closely by network planning and material procurement (M=3.62).
However, task assignment, cost estimation, and vendor selection are seen as less effectively facilitated,
indicating areas for improvement.

Table 10: Facilitating Telecom Project Management with Digital Technologies

Supported Practices by Digital Technologies Frequencies Total Mean Rank
1 2 3 4 5
Resource Allocation and Management 4 9 25 43 19 100 3.63 I
Network Planning and Design 2 13 7 73 2 100 3.51 3rd
Task Assignment and Tracking 4 28 18 49 1 100 3.15 7t
Time Management and Scheduling 2 13 7 75 - 100 3.49 4th
Cost Estimation and Control 4 28 18 45 5 100 3.19 5t
Vendor and Contractor Selection 8§ 22 18 49 3 100 3.17 6n
Material Procurement 4 9 27 41 19 100 3.62 nd

Source: The Authors
Where 1=Not Effective, 2=least Effective, 3=Neutral, 4=Effective, 5=Very Effective
decision-making

5 Conclusion and Further Research

This study concludes that digital technologies have significant potential to enhance efficiency and
effectiveness in fibre project management within the telecommunications sector. Technologies such
as virtual and augmented reality, along with cloud computing, have advanced project planning,
collaboration, and data management, as confirmed by Johnson et al. (2023). However, challenges
persist, particularly around system interoperability and communication processes, as highlighted by
Smith and Patel (2022).

The research also reinforces the barriers identified by Brown and Wilson (2022), particularly resistance
to change and cultural challenges, which must be addressed alongside technological issues. Workforce
readiness, leadership commitment, and targeted upskilling in data analytics and telecommunications
are crucial to overcoming these obstacles, as noted by Nguyen et al. (2023). Addressing these factors
will enable organizations to unlock the full transformative potential of digital technologies, leading to
more efficient and sustainable project outcomes.
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To facilitate successful digital transformation, telecom organizations should prioritize the following
strategies: enhancing change management to promote a culture of innovation and readiness (Taylor
and Wong, 2022); prioritizing interoperable technologies to improve system integration (Brown and
Wilson, 2022); fostering a digital-first culture through continuous learning and collaboration (Johnson
et al., 2023); expanding digital technologies to boost communication and collaboration (Nguyen et al.,
2023); addressing skills gaps through upskilling initiatives (Smith and Patel, 2022; Nguyen et al.,
2023); leveraging data analytics for better forecasting and resource optimization (Lee and Zhang,
2021); and optimizing vendor and cost management to reduce delays and improve efficiency (Taylor
and Wong, 2022).

Future surveys should further explore the specific challenges organizations face in implementing these
strategies, particularly in different geographic regions and organizational contexts. Additionally, a
longitudinal study could provide deeper insights into the long-term impacts of digital transformation
on fibre project management.
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