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Abstract: This study explores the adoption of cloud-based collaborative project management
systems in Nigeria's construction industry. By conducting a comprehensive literature review, the
research focuses on the barriers, benefits, and strategies for effective implementation. Despite the
recognized advantages of cloud computing, such as improved collaboration, cost efficiency, and
enhanced project delivery, challenges such as poor infrastructure, cybersecurity concerns, and
limited digital skills hinder widespread adoption. The research highlights the positive impact of
cloud technologies on large firms in urban areas while emphasizing the need for broader
infrastructural investments and capacity building across the industry. Suggestions include
enhancing digital infrastructure, promoting training programs, developing a regulatory
framework tailored specifically for cloud computing within the construction sector, and fostering
public-private partnerships. The study also suggests future research directions, including
exploring the role of SMEs, assessing the integration of emerging technologies, and evaluating
the long-term effects of cloud adoption. By addressing these challenges and opportunities, cloud
computing has the potential to transform Nigeria’s construction sector.

Keywords: cloud computing, project management, construction industry, digital transformation,
Nigeria.

69



European Journal of Computer Science and Information Technology, 12 (8), 69-91, 2024
Print 1ISSN: 2054-0957 (Print),

Online ISSN: 2054-0965 (Online)

Website: https://www.eajournals.org/

Publication of the European Centre for Research Training and Development -UK

INTRODUCTION

In recent times, the construction sector has experienced a significant transformative shift with the
integration of digital technologies, particularly cloud computing. Cloud computing, which
provides on-demand access to a collective reservoir of computing resources, is increasingly
acknowledged for its capacity to enhance project management, foster collaboration, and augment
operational efficiency across diverse industries (Oke et al 2023; Kineber et al, 2022; Oke et al
2021; Christianson et al, 2017; Akpanobong & Frank, 2017; Ezeokoli et al., 2016). Within the
realm of construction, cloud computing enables real-time access to project data, efficient document
management, and improved communication, thereby rendering it an indispensable instrument for
collaborative project management.

Globally, the construction industry is characterized by significant fragmentation, with multiple
stakeholders engaged at various stages of project execution. These stakeholders encompass
architects, engineers, contractors, suppliers, and regulatory bodies. Effective communication and
the sharing of information among these heterogeneous participants are paramount for the timely
delivery of projects and effective cost management. In developed nations, cloud computing has
demonstrated its efficacy in enhancing project collaboration, particularly in the integration of
Building Information Modeling (BIM) and in the management of digital documents (Idowu et al.,
2023). Nevertheless, the potential of cloud computing within the Nigerian construction landscape
remains largely untapped, hindered by a myriad of infrastructural, economic, and technological
impediments.

Despite its considerable potential, the Nigerian construction industry encounters distinctive
challenges in the adoption of cloud computing for collaborative project management. Factors such
as insufficient digital infrastructure, concerns regarding security, and a deficit of technical
expertise among personnel adversely affect its effective implementation. However, the increasing
focus on digital transformation and the Nigerian government’s commitment to advancing smart
infrastructure initiatives present promising avenues for broader adoption. Comprehending these
dynamics is imperative for developing strategies conducive to the successful implementation of
cloud computing within Nigeria’s construction sector, which can ultimately enhance productivity,
mitigate project delays, and foster economic growth. This study aims to evaluate the potential of
cloud computing in fostering collaborative project management within Nigeria’s construction
industry.

Significance of Cloud Computing in Construction

Cloud computing presents considerable potential for the construction industry in Nigeria, primarily
by addressing the sector's urgent issues related to resource management, cost efficiency, and
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project coordination. Through the utilization of cloud-based tools, construction teams are able to
disseminate data effortlessly across various locations, facilitating real-time collaboration that
minimizes errors, enhances communication, and guarantees uniformity in project documentation.
This collaborative functionality is particularly vital in a nation such as Nigeria, where construction
sites are frequently situated in isolated or widespread regions, thereby complicating in-person
coordination (Mahajan & Narkhede, 2024; Mahajan & Narkhede, 2023; Mahajan, 2022; Afolabi
et al., 2018; Afolabi et al., 2017; Wong et al., 2014).

Moreover, cloud computing facilitates cost reductions through its scalable infrastructure,
permitting construction enterprises to circumvent substantial initial expenditures on IT
infrastructure. Cloud solutions offer adaptable payment structures, including pay-as-you-go and
subscription-based services, which are more attainable for construction firms functioning with
constrained financial resources. For construction initiatives characterized by substantial data
requirements, such as those incorporating Building Information Modeling (BIM), cloud computing
provides adequate processing capabilities to manage and archive extensive project data without
necessitating significant hardware investments. (Oke et al., 2023; Xia et al, 2023; Ezeokoli et al.,
2016).

Definition and Core Concepts of Cloud Computing

Cloud computing is conceptualized as a paradigm that facilitates ubiquitous, convenient, and on-
demand access to a collective pool of configurable computing resources, including networks,
servers, storage, applications, and services. These resources can be provisioned and
decommissioned expeditiously with minimal management intervention or service provider
engagement. This technological advancement has transformed numerous sectors by offering
flexible, scalable, and economically viable solutions for data administration, storage, and
processing. Within the realm of construction, cloud computing enhances collaborative project
management by permitting real-time access to project-related data across diverse locations and
devices (Bello et al., 2021; Omurgonulsen et al., 2021; Kumar & Tiwari, 2020; Afolabi et al.,
2017).

At its fundamental essence, cloud computing encompasses several service paradigms:
Infrastructure as a Service (laaS), Platform as a Service (PaaS), and Software as a Service (SaaS)
(Bello et al., 2021). laaS provides fundamental computing resources, such as virtual machines,
storage, and networking capabilities, which can be configured by users to meet their specific
requirements. Conversely, PaaS offers a platform that enables users to develop, execute, and
manage applications without the intricacies associated with managing the underlying
infrastructure. SaaS supplies readily available applications via the internet, enabling organizations
to utilize software on a subscription model devoid of the necessity for installation or maintenance
(Mhlongo et., 2024; Manoharan, 2024; Peredy & Feierzhati, 2023).
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Cloud computing has garnered substantial interest within the construction sector, wherein the
intricate nature and magnitude of projects necessitate extensive data sharing and coordination
among various stakeholders. This innovation fosters collaboration, augments efficiency, and
empowers project teams to operate more flexibly and securely, irrespective of their geographical
location.

Types of Cloud Computing Services (SaaS, laaS, PaaS)

Cloud computing is systematically categorized into three fundamental service models: Software
as a Service (SaaS), Infrastructure as a Service (laaS), and Platform as a Service (PaaS), each
delineating distinct capabilities tailored to diverse requirements in the domain of construction
project management.

1. SaaS recognized as the most prevalently utilized model, furnishes web-based applications
that are accessible on demand, thereby obviating the necessity for software installations
and updates on local apparatuses. Applications categorized under SaaS in the construction
sector, such as project management software and document-sharing platforms,
significantly enhance collaborative efforts by facilitating real-time data accessibility and
communication (Bello et al., 2021; Taufig-Hail et al., 2021; Taufig-Hail et al., 2021;
Kumar & Tiwari, 2020).

2. laaS delivers virtualized computational resources via the internet, encompassing virtual
servers, storage solutions, and networking functionalities. Construction enterprises reap
substantial benefits from laaS as it empowers them to scale resources in accordance with
fluctuating project demands, thereby optimizing both cost-effectiveness and operational
efficiency. This service model is especially advantageous for extensive construction
undertakings that necessitate robust data processing capabilities and substantial storage
capacity, exemplified by Building Information Modeling (BIM) (Wagiri et al., 2023; Bello
etal., 2021; Kumar & Tiwari, 2020).

3. Conversely, PaaS provides a holistic platform for software development, incorporating
infrastructure, frameworks, and development tools. Construction firms employ PaaS to
design and implement bespoke applications that are aligned with their particular project
needs, without the encumbrance of managing the underlying hardware or software. PaaS
solutions facilitate accelerated innovation and customization, particularly for organizations
engaged in the development of proprietary tools for project management, risk assessment,
or workflow automation (Bello et al., 2021; Kumar & Tiwari, 2020).
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Figure 1. A Birds Eye View of Cloud Computing (Bello et al, 2021)

Evolution of Cloud Computing in the Construction Sector Globally

The integration of cloud computing within the construction sector has undergone considerable
transformation over the preceding decade. At the outset, construction enterprises exhibited
reluctance in adopting cloud technologies, predominantly due to apprehensions surrounding data
security, financial implications, and the intricacies associated with transitioning to cloud-based
systems. Nevertheless, as advancements in cloud technologies emerged, characterized by
enhanced security features and adaptable pricing structures, the construction industry commenced
acknowledging the myriad advantages of cloud computing in optimizing project workflows and
augmenting productivity (Nnaji et al., 2023; Bello et al, 2021; Wong et al, 2014).
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The global proliferation of cloud computing within the construction realm has been propelled by
innovations in Building Information Modeling (BIM), which facilitates collaborative design,
construction, and operational processes (Mahajan & Narkhede, 2024; Nguyen et al., 2024). The
integration of BIM with cloud computing empowers project teams to engage in real-time
collaboration, thereby enhancing data sharing across diverse locations and mitigating the
likelihood of errors or data discrepancies (Mahajan & Narkhede, 2024; Wagiri et al., 2023). For
example, in developed nations, cloud-based BIM has emerged as a conventional instrument for
overseeing intricate infrastructure projects, resulting in more efficient and transparent project
delivery methodologies (Nnaji et al., 2023).

In developing nations, such as Nigeria, the assimilation of cloud computing is still in its nascent
stages; however, it is progressively gaining traction as the advantages become increasingly
evident. Prominent industry figures and governmental entities are progressively allocating
resources towards digital infrastructure, with the objective of modernizing construction
methodologies and enhancing project efficiency. As cloud technologies persist in their evolution,
it is anticipated that the construction industry worldwide will increasingly depend on these
solutions to facilitate sustainable and economically viable project management (Oke et al., 2023).

Cloud Computing in the Context of Nigerian Infrastructure

The construction industry in Nigeria is gradually integrating cloud computing technologies,
although this transition is occurring at a more measured rate compared to that observed in advanced
economies. Various impediments, including inadequate internet connectivity, elevated
implementation costs, and a deficiency in technical proficiency, have historically obstructed the
expansive adoption of cloud computing within Nigeria (Idowu et al 2023; Oke et al., 2023;
Moshood et al., 2020; Olaniyan, 2019).

In the context of Nigeria's construction sector, cloud computing is predominantly utilized for
project management purposes, enabling teams to remotely access project documentation,
timelines, and additional resources. This functionality is particularly essential in Nigeria, where
construction sites frequently exhibit geographical dispersion, rendering physical access to project
information problematic. By facilitating instantaneous data sharing and collaborative efforts, cloud
computing has the potential to significantly enhance project efficiency, diminish operational
expenditures, and optimize communication among stakeholders (Emiri & Ewa, 2021).

Despite the advantages it offers, the implementation of cloud computing in Nigeria is confronted
with challenges, including concerns regarding cybersecurity and the prohibitive costs associated
with internet services, which constrain the technology’s applicability within the construction sector
(Yusuf et al., 2024). Notwithstanding these challenges, as the infrastructure for internet
connectivity advances and cloud service providers broaden their operational footprint in Nigeria,
it is anticipated that the construction industry will witness a gradual escalation in cloud adoption.
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This transformative process is projected to catalyze enhancements in productivity, enabling
construction firms to more effectively manage projects and address the increasing demand for
infrastructure development in Nigeria.

Understanding Collaborative Project Management in Construction

Collaborative project management (CPM) within the construction domain denotes a methodical
framework wherein all stakeholders engage proactively in the decision-making, planning, and
execution phases of a project. Within the realm of construction, CPM is indispensable as it
cultivates communication, trust, and transparency, which are paramount for navigating intricate
projects that encompass diverse teams, including architects, engineers, contractors, and clients.
The objective of CPM is to mitigate project delays, manage associated risks, and enhance the
overall quality of the project by synergistically integrating the efforts and expertise of all involved
parties (Naji et al., 2024; Al-Maatouk & Othman, 2018).

The implementation of effective CPM in construction encompasses a broad spectrum of
methodologies, such as the organization of regular team meetings, the utilization of digital
platforms for information dissemination, and the establishment of clearly defined communication
pathways. These methodologies facilitate the seamless exchange of data and ideas among
stakeholders, which is crucial for managing project timelines and addressing emerging issues as
they occur (Paul et al., 2024; Castro-Arquinigo et al., 2023). Furthermore, CPM integrates
collaborative technologies that bolster real-time communication, data management, and resource
coordination, thereby facilitating adaptability to evolving project demands and ensuring that
projects are executed within budgetary constraints and timeframes (Naji et al., 2024; Samuelson
& Stehn, 2023).

Digital Tools Supporting Collaborative Project Management

In recent years, digital tools have emerged as vital components in facilitating Construction Project
Management (CPM) within the construction sector. These tools, encompassing project
management software, mobile applications, and cloud-based platforms, optimize communication
and data dissemination among project teams. They furnish a unified platform for stakeholders to
retrieve project information, monitor advancement, and make data-driven decisions (Castro-
Arquinigo, 2023; Holzmann & Lechiara 2022).

Building Information Modeling (BIM) represents a prevalent digital tool within the construction
domain that augments collaboration by allowing stakeholders to visualize project designs,
implement real-time alterations, and identify potential complications at an early stage of planning.
BIM is frequently amalgamated with cloud computing, which promotes remote accessibility and
data sharing, thereby enhancing the efficacy and ease of collaboration (Mahajan & Narkhede,
2024; Jin, 2024; Chowdhury et al., 2021; Jiancheng, 2021). Furthermore, mobile applications
empower on-site teams to promptly update project statuses and report issues, thereby ensuring that
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off-site team members remain apprised of ongoing developments (Paul et al., 2024; Holzmann &
Lechiara 2022).

The Role of Communication in Collaborative Project Management

Effective communication constitutes a fundamental aspect of Construction Project Management
(CPM), as it facilitates the connection between stakeholders who possess diverse roles and
responsibilities. Within the context of construction projects, unambiguous communication
guarantees that all involved parties comprehend the project's requirements, schedules, and any
alterations that may arise during the execution phase. Instances of miscommunication or the
absence of effective communication can result in significant financial repercussions, necessitated
rework, and, in extreme cases, the failure of the project. Therefore, the establishment of open,
transparent, and frequent communication channels is paramount for the successful management of
projects (Ukoha, 2022; Shad et al., 2019).

The advent of digital communication tools, including email, instant messaging, and video
conferencing, has significantly enhanced communication practices within construction project
management. These technological tools facilitate the rapid exchange of information, thereby
enabling teams to address issues with immediacy and make decisions in a timely manner.
Furthermore, collaborative platforms provide real-time updates regarding project statuses, thereby
mitigating delays that stem from waiting for information to be relayed through conventional
communication methods (Paul, et al, 2024).

Integration of Stakeholder Roles in Collaborative Project Management

Collaborative project management within the construction sector necessitates the amalgamation of
the functions of diverse stakeholders, which encompass project managers, architects, engineers,
contractors, and clients. Each stakeholder fulfills a distinct function, offering specialized
knowledge that is critical for the successful realization of the project. The efficacy of collaborative
project management underscores the importance of synergy among these roles, thereby ensuring
that their respective contributions are congruent with the overarching project objectives (Yang et
al., 2023; Ukoha, 2022).

In practical application, the integration of roles entails harmonizing stakeholder goals,
orchestrating tasks, and cultivating a cooperative atmosphere in which each participant perceives
themselves as accountable for the project's overall success. Project managers assume a pivotal role
in facilitating this integration by establishing unambiguous communication pathways, delineating
responsibilities, and articulating performance criteria. When stakeholders engage in effective
collaboration, the likelihood of projects satisfying quality benchmarks, adhering to budget
constraints, and achieving timely completion is significantly enhanced (Bobae, 2024; Daget &
Zhang, 2023).
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Benefits of Collaborative Project Management in Construction

CPM presents a multitude of advantages for construction endeavors, encompassing improved
efficiency, reduced expenses, and improved quality of output. By engaging all relevant
stakeholders in the decision-making process, CPM facilitates the early identification of potential
challenges, thereby decreasing the probability of incurring expensive errors or necessitating
rework. Moreover, CPM fosters the exchange of knowledge and the cultivation of innovative
problem-solving approaches, as team members are empowered to contribute their varied
perspectives and areas of expertise (Bobae, 2024; Daget & Zhang, 2023).

Furthermore, CPM enhances the management of resources by enabling instantaneous data sharing
and monitoring of progress, which permits teams to implement necessary adjustments in a timely
manner. This degree of adaptability effectively reduces periods of inactivity and optimizes
resource utilization, ultimately resulting in expedited project completion and a reduction in costs.
Lastly, CPM enhances project transparency, as stakeholders are afforded access to project-related
data and updates, thereby fostering trust and accountability among team members (Bobae, 2024;
Daget & Zhang, 2023; Yang et al., 2023).

Challenges in Implementing Collaborative Project Management in Construction

While CPM offers a plethora of benefits, its deployment within the construction sector may present
significant challenges. Frequent impediments encompass resistance to change, deficiencies in
collaborative competencies, and insufficient technological infrastructure. Certain stakeholders
may exhibit hesitance in adopting innovative collaborative strategies, particularly if they are
familiar with conventional project management methodologies. Moreover, construction teams
may lack the requisite competencies needed for effective collaboration, including communication,
negotiation, and conflict resolution (Idowu et al., Yin et al., 2023).

Challenges pertaining to technology are also prevalent, as the efficacy of CPM is substantially
contingent upon the utilization of digital tools and infrastructure. In developing nations such as
Nigeria, restricted access to high-speed internet and the prohibitive costs associated with advanced
project management software can obstruct the adoption of CPM. Additionally, apprehensions
regarding data security linked to cloud-based platforms may deter some stakeholders from fully
engaging in digital collaborative endeavors (Idowu et al., 2023).

Overview of Cloud Computing Platforms in Construction

Cloud computing platforms have revolutionized the construction sector globally by facilitating
remote access to project-related data, improving collaboration among stakeholders, and optimizing
resource management processes. These platforms offer centralized data storage, application
accessibility, and enhanced data-sharing functionalities, rendering them indispensable for
contemporary construction endeavors where project teams are frequently dispersed across multiple
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geographical locations. Notable cloud computing platforms employed within the construction
industry encompass Microsoft Azure, Amazon Web Services (AWS), and Google Cloud, each of
which delivers Infrastructure as a Service (laaS), Platform as a Service (PaaS), and Software as a
Service (SaaS) solutions specifically designed to address the exigencies of construction operations
(Bello et al., 2021).

Within the framework of the Nigerian construction landscape, the adoption of cloud platforms has
been gradual, primarily attributable to infrastructural challenges, including inconsistent internet
connectivity and a deficit in digital literacy among the workforce. Nonetheless, there is a
burgeoning acknowledgment of the significance of cloud computing, particularly in light of the
escalating complexity of projects and the increasing demand for extensive infrastructure
development (Oke et al., 2023; Kinebar et al., 2022; Oke et al., 2021). Given Nigeria's urbanization
trajectories, cloud platforms furnish essential tools that bolster data management and facilitate
real-time communication, both of which are vital for the effective administration of projects
involving multiple stakeholders.

Key Cloud Computing Technologies in Construction

Cloud computing technologies within the construction domain can be categorized into multiple
classifications, each fulfilling a distinct role in the realms of project management, data processing,
and collaborative workflows. Technologies such as Building Information Modeling (BIM), project
management applications, and Internet of Things (1oT) devices are often amalgamated with cloud
platforms to enhance operational efficiency and facilitate informed decision-making processes.

1. Building Information Modeling (BIM): BIM constitutes one of the most pivotal cloud-
based technologies in the construction sector, facilitating three-dimensional modeling,
collaborative design methodologies, and comprehensive data analysis. It empowers
stakeholders to visualize architectural designs, simulate construction activities, and foresee
potential challenges prior to their manifestation. The cloud integration of BIM permits real-
time updates and data sharing, which is particularly advantageous in collaborative settings
(Oyesode et al., 2024; Baghalzadeh et al., 2022; Onungwa et al., 2021).

2. Internet of Things (l1oT): The application of 10T in construction encompasses the
deployment of sensors and interconnected devices to monitor construction sites, track
machinery, and oversee resource management. When synergized with cloud computing,
loT-generated data can be harvested, scrutinized, and accessed from remote locations,
offering real-time perspectives on project progression and equipment utilization. This
functionality is crucial in the context of Nigerian construction, where 10T can effectively
mitigate issues related to safety, productivity, and equipment upkeep (Onatere-Ubrurhe et
al., 2024; Paul et al., 2024; Mai et al., 2024; Baghalzadeh et al., 2022; Onugwa et al., 2021,
Oke et al., 2020).
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3. Project Management Software: Applications such as Procore, PlanGrid, and Asana are
extensively utilized in the construction industry to systematize tasks, timelines, and
resource distribution. Cloud-based project management solutions enhance operational
efficiency by providing centralized access to project information, minimizing
communication lags, and ensuring responsibility among team members (Babalola et al.,
2024; Murni, 2024).

Advantages of Cloud Computing for Nigerian Construction Projects

The integration of cloud computing within the Nigerian construction sector yields a plethora of
advantages, encompassing enhanced project efficiency, financial savings, and improved
collaborative efforts. Through the utilization of cloud computing, construction enterprises in
Nigeria are capable of securely storing extensive volumes of data and accessing it from any
geographical location, thereby obviating the necessity for on-site servers and diminishing
operational expenditures. This adaptability is exceedingly beneficial for the management of large-
scale infrastructure initiatives wherein various teams are dispersed across multiple locations
(Kinebar et al., 2022; Bello et al., 2020; Afolabi et al., 2017).

Furthermore, cloud computing enhances collaboration by facilitating real-time access to project-
related data, enabling stakeholders to remain informed about project developments and to expedite
informed decision-making. This degree of transparency and communication significantly reduces
the likelihood of miscommunication, delays, and errors, which are prevalent in conventional
construction methodologies. Additionally, the scalability inherent in cloud platforms empowers
construction firms to adjust their computing resources in accordance with project requirements,
thereby promoting the optimization of resource allocation and effective cost management (Kinebar
et al., 2022; Bello et al., 2020; Afolabi et al., 2017).

Challenges in Implementing Cloud Computing in Nigerian Construction

While cloud computing provides significant advantages, its implementation within Nigeria's
construction sector poses substantial difficulties. Principal impediments encompass infrastructural
deficiencies, including inadequate internet connectivity, exorbitant data expenses, and restricted
access to dependable power sources, all of which are crucial for uninterrupted cloud utilization.
Several rural regions in Nigeria are devoid of the requisite digital infrastructure, thereby hindering
construction enterprises from effectively harnessing cloud computing capabilities (Omer et al.,
2023; Idowu et al 2023; Oke et al., 2023; Emiri & Ewa, 2021).

An additional challenge pertains to the scarcity of proficient personnel possessing expertise in
cloud technologies. Many construction firms in Nigeria encounter challenges in sourcing
information technology specialist adept at managing cloud environments and safeguarding data
integrity. Furthermore, apprehensions regarding cybersecurity are prevalent, as Nigerian
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companies increasingly express concerns about the potential for data breaches and cyber
intrusions, which could jeopardize sensitive project information (Ang'udi, 2023; Tissir et al.,
2021). Finally, the financial burden associated with cloud service subscriptions and essential
technology enhancements may be excessively high for small and medium-sized construction
enterprises, thereby constraining the extent of cloud adoption within the industry (Omer et al.,
2023; Moshood et al., 2020; Olaniyan, 2019).

Evaluation of the Current State of Cloud Adoption in Nigerian Construction

The integration of cloud computing within the Nigerian construction sector remains nascent, as
several construction enterprises encounter substantial obstacles in the execution of cloud-based
methodologies. Notwithstanding the increasing acknowledgment of cloud computing's capacity to
enhance operational efficiency, foster collaboration, and lower project expenditures, various
barriers hinders its extensive implementation. The predominant challenges encompass inadequate
infrastructure, inconsistent internet access, elevated data costs, and a deficiency of adept personnel
in cloud technology (Omer et al., 2023).

A considerable number of construction firms in Nigeria continue to depend on conventional
techniques such as paper-centric documentation and on-site data retention, which may result in
inefficiencies and project delays. Nevertheless, a select group of progressive organizations has
commenced the integration of cloud-based platforms into their operational frameworks,
particularly in large-scale initiatives such as residential construction and infrastructure projects
within urban locales. These early adopters have reported notable enhancements in data
management, instantaneous communication, and overall project coordination, thereby illustrating
the prospective advantages of cloud computing in the sector.

In spite of these advancements, the velocity of cloud adoption is comparatively sluggish when
juxtaposed with other sectors due to the infrastructural and financial hindrances encountered by
many construction firms. Additionally, there exists a cultural resistance to digital transformation,
as certain stakeholders exhibit a preference for traditional, face-to-face interactions and paper-
driven methodologies to which they have acclimated (Omer et al., 2023; Kineber et al., 2022).
Nevertheless, as digital infrastructure evolves and the merits of cloud computing become
increasingly evident, the Nigerian construction industry is anticipated to expedite its embrace of
cloud technologies.

SUMMARY OF FINDINGS

The adoption of cloud computing in Nigerian construction projects represents a critical
advancement toward the enhancement of collaborative project management, the improvement of
operational efficiencies, and the optimization of resource utilization. The findings of the research
indicate that, although cloud-based solutions present substantial potential, the current level of
adoption within Nigeria’s construction sector remains comparatively limited. In spite of the
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prospective benefits associated with real-time collaboration, document management, and cost
reduction through cloud technologies, various obstacles, such as inadequate infrastructure, lack of
sufficient training, cybersecurity issues, and financial limitations, hinder the extensive utilization
of cloud computing in the construction domain.

Nonetheless, the investigation also underscores encouraging trends wherein early adopters of
cloud technology have observed enhancements in project communication, coordination, and
decision-making processes. Larger enterprises situated in urban areas have demonstrated greater
success in the integration of cloud platforms, attributable to superior access to internet services,
qualified personnel, and financial resources. This suggests that, with appropriate investments
directed toward infrastructure, training, and cybersecurity initiatives, cloud computing possesses
the capacity to substantially revolutionize the construction industry in Nigeria.

In addition, some of the Key cloud computing needs for Nigerian construction projects have been
emphasized;

Cloud Computing Needs for Nigerian Construction Projects
Infrastructure

The effective execution of cloud-based project management systems within the context of Nigerian
construction projects is significantly contingent upon the presence of a robust cloud computing
infrastructure. The infrastructure constitutes a pivotal element that influences both the efficiency
and dependability of cloud computing solutions. In order for construction enterprises in Nigeria to
fully capitalize on the advantages offered by cloud technologies, it is imperative that a series of
infrastructural enhancements be instituted, encompassing dependable internet connectivity,
superior hardware, and comprehensive data security measures.

i Internet Connectivity: A fundamental prerequisite for the adoption of cloud
technologies is the availability of stable and high-speed internet access. The internet
infrastructure within Nigeria remains in a state of development, with several regions
experiencing inadequate speeds and recurrent service interruptions. For cloud
platforms to operate effectively, especially in relation to real-time collaboration and
data exchange, the provision of fast and reliable internet connectivity is of utmost
importance. The proliferation of broadband networks alongside the deployment of 5G
technology, anticipated to deliver enhanced speed and reliability, may serve to mitigate
these issues in the forthcoming years.

ii. Hardware and Devices: The operational efficacy of cloud computing systems is
contingent upon the availability of devices such as computers, smartphones, and tablets
that facilitate access to cloud platforms. In the realm of construction, this necessitates
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the provision of requisite tools for site managers, engineers, and other stakeholders to
remotely access project-related data. This may necessitate the upgrading of extant
devices and ensuring that personnel receive adequate training to proficiently utilize
cloud-based applications.

iii. Data Security: Given that cloud computing encompasses the storage and
administration of sensitive project-related information, the assurance of security and
integrity of such data is critically important. Construction firms in Nigeria must
institute comprehensive cybersecurity measures to guard against data breaches and
unauthorized access. While cloud service providers typically incorporate security
features such as encryption, secure access protocols, and regular data backups to protect
information, it is equally vital for construction firms to formulate their own security
strategies.

Policy and Regulatory Framework for Cloud Adoption in Nigerian Construction

A supportive policy and regulatory framework is imperative to facilitate the integration of cloud
computing within the Nigerian construction sector. Governmental policies that advocate for digital
transformation, enhance access to technological resources, and guarantee data security are pivotal
for nurturing the expansion of cloud-based collaborative project management systems. At present,
there exists no explicit regulatory framework that directly pertains to cloud computing in the
Nigerian construction domain.

Training and Capacity Building for Cloud-Based Collaborative Project Management

In order for cloud-based project management systems to be effectively employed within the
Nigerian construction sector, a concentrated emphasis on training and capacity development is
imperative. A formidable obstacle to the extensive implementation of cloud computing in
construction is the deficiency of technical expertise among construction professionals. Several
stakeholders, encompassing engineers, architects, project managers, and site laborers, may lack
the essential knowledge and proficiency required for the effective utilization of cloud-based tools.

Training initiatives that are centered on cloud computing and digital project management ought to
be integrated into the curricula of Nigerian universities and vocational institutions, particularly
those offering educational programs in construction management and civil engineering. This
incorporation would guarantee that the forthcoming cohort of professionals is thoroughly equipped
with the competencies essential for navigating the digital domain of the construction industry.
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Furthermore, construction enterprises must allocate resources towards the ongoing professional
development of their personnel, delivering training on the specific cloud platforms and tools they
intend to employ. Such endeavors can be facilitated through workshops, online educational
courses, and collaborations with cloud service providers capable of offering certification programs
for project management software and other cloud-based instruments.

Integration of Cloud Computing with Other Emerging Technologies in Nigerian
Construction

As the construction sector in Nigeria increasingly adopts cloud computing, it becomes crucial to
amalgamate this technology with other emergent technologies such as Building Information
Modeling (BIM), the Internet of Things (1oT), and Atrtificial Intelligence (Al). The synergistic
application of these technologies alongside cloud platforms can substantially augment project
management, design, construction methodologies, and data analytics.

I. Building Information Modeling (BIM): The integration of BIM with cloud
computing facilitates real-time collaboration on three-dimensional building models,
contributing to enhanced design precision and diminished errors. The cloud
infrastructure enables numerous stakeholders to access and modify the BIM models
remotely, thereby ensuring that all project teams are utilizing the most current data.

ii. Internet of Things (loT): loT devices, which include sensors embedded within
construction machinery and materials, can be linked to cloud platforms to enable real-
time monitoring and data acquisition. This integration empowers project managers to
oversee the condition of equipment, observe site conditions, and optimize resource
allocation.

iii. Artificial Intelligence (Al): Al possesses the potential to enhance cloud-based project
management systems through the provision of predictive analytics and insights derived
from the extensive data generated during a construction project. This capability can
assist construction firms in optimizing scheduling, resource distribution, and risk
mitigation

The integration of these technologies into cloud-based project management frameworks will
enable Nigerian construction firms to improve operational efficiency, mitigate risks, and enhance
overall project outcomes, thereby positioning the industry for prospective growth.

The Future of Collaborative Project Management in Nigerian Construction

The prospective trajectory of Construction Project Management (CPM) within Nigeria’s
construction sector is characterized by optimism, fueled by an increasing inclination towards

83



European Journal of Computer Science and Information Technology, 12 (8), 69-91, 2024
Print 1ISSN: 2054-0957 (Print),

Online ISSN: 2054-0965 (Online)

Website: https://www.eajournals.org/

Publication of the European Centre for Research Training and Development -UK

digital transformation and governmental initiatives aimed at bolstering infrastructure development.
As Nigeria persists in channeling investments into technological advancements, it is anticipated
that a growing number of construction enterprises will incorporate collaborative digital
instruments to optimize project management practices. Additionally, emergent technologies such
as artificial intelligence and the Internet of Things (IoT) are projected to further catalyze the
evolution of CPM by facilitating predictive analytics and enabling real-time surveillance of
construction activities.

For CPM to attain its full potential in Nigeria, there exists a necessity for ongoing professional
development and skill enhancement among construction practitioners to foster improved
collaborative competencies. Moreover, the implementation of policies that promote the utilization
of digital tools and offer incentives for the adoption of technology could significantly expedite the
integration of CPM within the industry. With appropriate support mechanisms in place, CPM bears
the capacity to engender transformative changes in Nigeria's construction landscape, rendering it
more efficient, transparent, and adept at delivering superior quality infrastructure.

Future Prospects of Cloud Computing in Nigerian Construction

The prospects for cloud computing within the Nigerian construction sector appear highly
favorable, propelled by enhanced digitalization, governmental initiatives, and private sector
investments aimed at advancing digital infrastructure. As the telecommunications sector in Nigeria
experiences expansion, leading to improved internet accessibility and reduced data expenses, a
greater number of construction enterprises are anticipated to embrace cloud computing.
Furthermore, governmental policies that promote digital transformation in infrastructure
development are likely to expedite the adoption of cloud technologies, as organizations strive to
align with national objectives pertaining to economic advancement and innovation.

Innovative technologies, including artificial intelligence (Al) and machine learning, are projected
to augment cloud computing applications in the construction domain, facilitating predictive
analytics, enhanced project forecasting, and the automation of monotonous tasks. Moreover, the
incorporation of 5G technology in Nigeria is expected to significantly enhance cloud accessibility,
promoting expedited data transmission and real-time collaboration across a broader spectrum.
Given these technological advancements, cloud computing is foreseen as a pivotal element in the
modernization of the Nigerian construction industry, rendering it more efficient, sustainable, and
competitive.

Suggestions for effective adoption of cloud computing in the Nigerian construction industry

Based on the findings of this study, the following suggestions have been put forth to encourage
the wider adoption of cloud computing in the Nigerian construction industry:
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1. Invest in Digital Infrastructure: The Nigerian government, in collaboration with private sector
entities, should prioritize the enhancement of robust internet infrastructure, especially within rural
and underserved regions. This initiative encompasses the expansion of broadband networks and
the implementation of 5G technologies to facilitate faster and more dependable internet access,
which is crucial for the optimal operation of cloud-based platforms.

2. Promote Training and Capacity Building: A dedicated initiative should be undertaken to
augment the technical competencies of construction professionals via ongoing training and
certification programs. Higher education institutions and vocational training centers ought to
integrate cloud computing, digital project management, and emerging technologies such as
Building Information Modeling (BIM), the Internet of Things (loT), and Artificial Intelligence
(Al) into their curricula. This approach will guarantee that the workforce is adequately prepared
to adopt and proficiently utilize cloud-based solutions.

3. Enhance Data Security Measures: Construction enterprises must prioritize the safeguarding
of project data stored in cloud environments. They should collaborate with reputable cloud service
providers that deliver robust security features, encompassing encryption and secure access
controls. Furthermore, it is imperative for organizations to establish their own cybersecurity
protocols and data backup systems to safeguard sensitive information.

4. Develop a Regulatory Framework for Cloud Computing: Policymakers are urged to
formulate and enact a regulatory framework tailored specifically for cloud computing within the
construction sector. This framework should encompass explicit guidelines regarding data
protection, privacy regulations, and industry standards pertinent to the adoption and utilization of
cloud technologies. Fortifying the legal and regulatory landscape will cultivate enhanced trust and
stimulate investments in digital technologies.

5. Foster Public-Private Partnerships: The Nigerian government can facilitate the adoption of
cloud technologies by establishing partnerships with private technology firms and cloud service
providers to offer incentives such as tax rebates or low-interest loans for construction enterprises
that embrace cloud solutions. Public-private partnerships can assist in alleviating financial
constraints and furnish construction firms with access to advanced technologies at a reduced cost.

6. Integrate Emerging Technologies: Construction firms ought to be encouraged to amalgamate
cloud computing with other emergent technologies such as BIM, 0T, and Al to improve project
management efficiency and curtail construction expenditures. The synthesis of these technologies
can result in more intelligent, sustainable building practices and enhance overall project outcomes.

7. Create Awareness of Cloud Benefits: Comprehensive awareness campaigns should be
initiated to educate construction stakeholders regarding the advantages of cloud computing. These
campaigns should emphasize case studies, particularly from early adopters, to illustrate the
favorable impact of cloud-based project management on project outcomes. A deeper
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comprehension of cloud technologies will assist in mitigating resistance to change and foster
broader adoption across the industry.

CONCLUSION

Cloud computing constitutes a paradigm shift for the construction sector in Nigeria, presenting an
opportunity to improve project collaboration, operational efficiency, and economic viability.
Nevertheless, in order to fully exploit its advantages, substantial measures must be implemented
to tackle infrastructural deficits, facilitate comprehensive training, guarantee data security,
cultivate a favorable regulatory framework, and the amalgamation of cloud computing with other
emerging technologies, could further augment project management capabilities, thereby
facilitating more efficient construction processes. By adhering to the suggestions articulated in this
research, the Nigerian construction sector can strategically position itself for enhanced
achievement in the digital era, thereby facilitating the realization of more efficient, sustainable,
and lucrative construction projects.

Future Research Directions

While this study provides a comprehensive overview of cloud computing adoption in Nigerian
construction, several areas remain unexplored and offer opportunities for future research.

1. Cloud Adoption in Small and Medium Enterprises (SMEs): Subsequent studies may
concentrate on the barriers and opportunities for SMEs in the Nigerian construction industry.
Given the pivotal role that SMEs play in the national economy, discerning the hurdles they
encounter in the adoption of cloud computing could yield significant insights that facilitate their
digital transformation.

2. Comparative Studies of Cloud Adoption in Different Regions: Empirical research comparing
the adoption of cloud technologies in urban versus rural locales across Nigeria could elucidate the
regional variances in infrastructure, internet connectivity, and cloud computing uptake. Such
investigations could be instrumental in formulating strategies aimed at mitigating regional
disparities and ensuring equitable access to cloud-based technologies.

3. Impact of Cloud Integration on Project Delivery Time and Cost: Future empirical studies
could examine the measurable effects of cloud-enabled project management on both the delivery
timelines and cost-effectiveness of construction projects in Nigeria. This inquiry would furnish
concrete evidence regarding the advantages of cloud adoption and assist construction enterprises
in making judicious decisions concerning their digital transformation efforts.

4. Cloud Computing and Sustainable Construction: As sustainability increasingly becomes a
critical concern within the global construction arena, forthcoming research could investigate the
influence of cloud computing in fostering sustainable construction methodologies in Nigeria. The
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analysis could focus on how cloud-based solutions may enhance resource efficiency, diminish
waste, and contribute to environmentally responsible building practices.

5. Long-Term Effects of Cloud Adoption: Longitudinal studies on the long-term impact of cloud
computing on project outcomes within the Nigerian construction sector could yield valuable
insights. Comprehending the persistent benefits or challenges associated with cloud adoption over
an extended period would enable construction firms to strategize for the future and make informed
technological investment decisions.
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