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ABSTRACT

Infrastructure development plays an important role in the economic growth and social well-being
of nations, with effective project management serving as a cornerstone for successful
implementation. However, in countries like Libya, infrastructure projects face numerous
challenges ranging from financial constraints to inadequate management practices and resource
shortages. This study examines the factors contributing to project delays and the implications for
infrastructure development in Libya, drawing on existing literature and empirical evidence.
Despite the significant impact of delays on project outcomes, research on infrastructure
development in Libya is hindered by limitations such as data availability, small sample sizes, and
language barriers. The volatile political and economic landscape further complicates the analysis,
introducing external factors that may not be adequately accounted for. Nonetheless, longitudinal
studies tracking project progress over time, comparative analyses with other countries, and
stakeholder perspectives offer valuable insights into the challenges and opportunities for
infrastructure development in Libya. Additionally, exploring the potential impact of emerging
technologies and evaluating the effectiveness of capacity building initiatives can inform strategies
for promoting sustainable infrastructure development. By addressing these limitations and
pursuing further research, stakeholders in the Road and Bridge Authority of Libya can enhance
project performance and contribute to the overall development and prosperity of the nation.
Keywords: Infrastructure development, project delays, Libya, project management, emerging
technologies

INTRODUCTION

The Road and Bridge Authority (RBA) in Libya plays an important role in facilitating
transportation infrastructure development by issuing licenses for public and commercial vehicles
and overseeing public transport networks (RBA, 2017). Infrastructure projects in the transportation
sector require substantial time and investment due to their critical contribution to economic growth
and development globally. Project management strategies are essential for addressing uncertainties
and minimizing delays in these ventures (Aziz, Qasim, & Wajdi, 2017). The Road and
Transportation Project Management Cycle advocates for increased developmental projects to
enhance road and transport networks, significantly impacting Libya’s growth (Al Nahyan et al.,
2012). RBA’s initiatives have set high standards, contributing to Libya’s infrastructure
progression, such as the introduction of advanced booths and bus shelters (Haque, Saroar, Fattah,
& Morshed, 2020).
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Road transportation is fundamental for economic development, mitigating unemployment,
poverty, and fostering innovation (Herman et al., 2018). Libya, among other nations, is witnessing
an increase in road construction activities to enhance its economic landscape (Dewan, 2018).
Investment in infrastructure, particularly in the transportation sector, is crucial for Libya’s
economic development (Al Nahyan et al., 2012). Efforts to reform infrastructure governance aim
to improve project implementation efficiency and address capacity issues, resulting in increased
public transportation usage and decreased road fatalities (Suryani et al., 2021).

Despite infrastructure investment, technical shortcomings, contractual lapses, and design
oversights often lead to post-construction problems, leaving the Department of Roads accountable
(Maude & Aubry, 2018). Conducting detailed technical audits during the construction phase is
essential to ensure compliance with specifications, mitigating delays, budget overruns, and quality
issues (Sutrisna & Goulding, 2019). Effective change management strategies can reduce adverse
outcomes and minimize rework costs (Zamberi Ahmad & Ahmad, 2016).

Overall, the RBA’s efforts, coupled with infrastructure investments and effective project
management, contribute significantly to Libya’s transportation sector’s growth. However,
addressing technical shortcomings and implementing robust change management strategies are
crucial for successful infrastructure development. Obtaining precise statistics on the success rates
of road construction projects in Libya is challenging, but estimates suggest that up to 50% of
infrastructure projects in the country face failure (Faridi & El Sayegh, 2006; Johnson & Babu,
2018). This high rate of failure has created a fiercely competitive market for handling claims and
disputes (Arcadis, 2018; Ojiako et al., 2018; Mishmish & El-Sayegh, 2018; Zaneldin, 2018).
Research indicates that half of the construction projects in Libya experience delays, failing to meet
their scheduled timelines (Faridi & El-Sayegh, 2016).

Further studies have identified key causes of these construction delays, including issues such as
the approval process for drawings, poor initial planning, and sluggish decision-making by project
owners, highlighting the critical need for skilled project management to address these challenges.
Delays in owners’ decision-making, coupled with inadequate early planning, labor shortages, poor
oversight, and deficient site management, are among the primary reasons for project delays.
Interestingly, contractor-related issues account for half of the top ten most critical delay factors,
suggesting that contractors may often bear responsibility for these delays (Faridi & El-Sayegh,
2016). Resource shortages, including a lack of labor, productivity issues, and expertise deficits,
have also been identified as significant contributors to project postponements.

While many factors contributing to delays in Libya’s construction industry align with previous
research findings, recent observations suggest that time and budget overruns are increasingly
prevalent reasons for project delays. Studies indicate that labor shortages, productivity
inefficiencies, skill deficits, and poor communication are significant factors contributing to these
delays (Ewedairo et al., 2018; Gharehgozli, de Vries, & Decrauw, 2019; Mahmud, Ogunlana, &
Hong, 2021). The road and transportation sectors are experiencing significant advancements and
commercial growth (Hua Song et al., 2016). Infrastructure related to roads and transportation is
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recognized as a key driver of economic development (Abdulla Al Marzooqi & Zamberi Ahmad,
2018; Mainga, 2017).

Numerous research efforts have aimed to identify the elements contributing to effective project
management and process orientation within organizational achievements (Al Nahyan et al., 2012;
Mainga, 2017; Todorov & Akbar, 2018). Some studies have found a significant positive impact of
project management practices on the performance of infrastructure projects (Abdulla Al Marzooqi
& Zamberi Ahmad, 2018; Taleb, 2020). Additionally, investigations have been conducted into the
primary reasons for project failures in Libya (Hussain, Ruikar, Enoch, Brien, & Gartside, 2017;
Mwelu, Davis, Ke, & Watundu, 2020). However, the influence of technology awareness on project
management processes and infrastructure performance remains an unexplored area in the existing
literature on roads and transportation within the Libyan context.

The scarcity of scholarly work focusing on roads and transportation within the Libyan context
presents a significant hurdle to improving infrastructure efficacy. This analysis underscores the
importance of implementing essential project management practices tailored to the Road and
Bridge Authority (RBA) setting, which are crucial for enhancing efficiency. Given the limited
resources available in Libya, adopting a more efficient project management approach becomes
imperative for improving market share and profitability derived from project successes (Marcel
van, 2018). This study aims to identify and examine the synergies between project management,
awareness of technological advancements, and organizational effectiveness in Libya. It explores
various determinants that influence these processes and highlights their combined impact on the
successful outcome of infrastructure projects in the country (Mainga, 2017). By utilizing project
management techniques informed by technological awareness, this research seeks to outline a
roadmap for achieving success in infrastructure development within the Libyan roads and
transportation sector.

LITERATURE REVIEW

The evaluation of infrastructure performance hinges on its ability to deliver anticipated services to
the community effectively. This evaluation typically employs the “iron triangle” framework,
which considers time, cost, and quality. It entails scrutinizing factors such as completion delays,
budget overruns, and overall infrastructure quality (Irfan, Malik, & Kaka Khel, 2020).

Predicting the duration of planning processes for transportation infrastructure projects proves
challenging due to the unique nature of each project. In Germany, for example, approval
procedures can range from 1 to 3 years for simpler cases and extend to 6 years or more for complex
situations (Ismail, 2019). Some projects’ planning processes span over a decade, or even close to
three decades in the most intricate scenarios.

Construction projects often exceed their projected budgets and deadlines. Research, such as
Mahmud et al.’s study (2021), indicates that around half of all construction projects experience
budget overruns, ranging between 40% and 200%. Transportation infrastructure projects are
particularly vulnerable to such cost overruns. An analysis of 258 transportation infrastructure
projects across 20 countries revealed that rail projects experienced an average cost overrun of
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44.7%, while road projects had a relatively lower average overrun rate of 20.4%. Furthermore, a
study by the German Federal Parliament examining 214 road construction projects identified cost
deviations ranging from 10% to a staggering 720% (Liyanage et al., 2017).

The Road and Bridge Authority of Libya is tasked with managing and developing the country’s
road and transportation infrastructure. Over the past three decades, Libya has witnessed significant
development across various sectors in its seven regions, resulting in notable advancements in the
construction sector. This progress includes the expansion of critical transportation infrastructure
such as roads, bridges, airports, and seaports. However, numerous projects have faced setbacks
due to coordination challenges, sluggish decision-making, design flaws, and regulatory changes
(Abdulla Al Marzooqi & Zamberi Ahmad, 2018). Despite these challenges, there is a dearth of
comprehensive scientific studies addressing the complexities of infrastructure development in
Libya, underscoring the need for further research and intervention (Mangioni, 2018).
Construction project delays in the Middle East are multifaceted, influenced by various factors
across different countries in the region. In Jordan, a shortage of skilled workers contributes
significantly to project postponements, reflecting a broader labor challenge faced by many nations
(Shebob et al., 2012; Sundaraj & Eaton, 2013). Kuwait grapples with delays due to poor project
management, frequent design changes, financial constraints, and a lack of expertise among project
owners (Shebob et al., 2012; Sundaraj & Eaton, 2013). In Iran, delays are attributed to financial,
managerial, and environmental challenges (Alhammadi & Memon, 2020; P. X. W. Zou, Wang, &
Fang, 2008). In Lebanon, financial limitations, equipment shortages, management complexities,
and changes in project orders are common reasons for delays (Faridi & El-Sayegh, 2006).
Similarly, in the Gaza Strip, delays often result from insufficient funding, disruptions in material
supply chains, and inadequate on-site resources (Saiful Islam & Trigunarsyah, 2017).
Comparative analysis of delay causes across countries like Lebanon, Saudi Arabia, and the UAE
is essential. While commonalities exist, such as issues with owner decision-making and lengthy
approval processes, the prioritization and perception of these factors vary (Saiful Islam &
Trigunarsyah, 2017). Tailored mitigation strategies are needed to address delay factors within each
country’s construction industry context.

Research in emerging economies highlights financial issues as a prevalent concern contributing to
project delays. Challenges such as contractor liquidity, payment delays, and inadequate owner
financing underscore the need for improved financial management practices (Jeong, Joo-Seong, &
Jung, Eun-Young, 2017). Inadequate site management by contractors and deficiencies in project
planning and scheduling further exacerbate delays (Jeong, Joo-Seong, & Jung, Eun-Young, 2017).
Challenges from project owners, such as scope changes during construction, emphasize the need
for clearer communication and collaboration (Jeong, Joo-Seong, & Jung, Eun-Young, 2017).
Within the framework of Libya’s Road and Bridge Authority, several factors contribute to
prolonged construction timelines. In Ghana, project postponements often occur due to owners
failing to fulfill financial commitments to contractors. In Saudi Arabia, the emphasis on financial
scrutiny and the practice of selecting contractors based on the lowest bid are recognized as
significant reasons for project delays in the government construction sector. Similarly, in Vanuatu,
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issues related to project ownership have been associated with schedule setbacks in construction
projects.

Inclement weather conditions are acknowledged as a primary factor causing delays in some
construction projects. In Lagos State, Nigeria, the scarcity of adequate equipment supply has
negatively affected contractor performance, leading to project postponements. In Malaysia, factors
such as poor planning, inadequate site management, limited contractor knowledge, and issues with
project financing and payments have been identified as significant causes of delays in construction
projects.

Research conducted in Ethiopia has revealed a multifaceted landscape of challenges contributing
to project delays. Among these, corruption emerges as a pervasive issue, hindering progress and
exacerbating inefficiencies in the construction sector. The presence of corruption not only
undermines the integrity of projects but also distorts resource allocation, leading to suboptimal
outcomes and delayed timelines. Furthermore, the absence of utilities at construction sites poses
significant hurdles, impeding the smooth execution of tasks and causing disruptions that prolong
project durations.

In addition to corruption and utility deficiencies, the escalating costs of materials present a
formidable obstacle to timely project completion in Ethiopia. Fluctuations in material prices,
coupled with the scarcity of high-quality materials, amplify budgetary constraints and force project
stakeholders to navigate complex procurement landscapes. Delays in the design process further
compound these challenges, as revisions and approvals consume valuable time and resources,
impeding progress on the ground. Moreover, issues with design documents, such as inaccuracies
or incomplete specifications, create ambiguity and foster misinterpretations, leading to rework and
delays in project execution.

Meanwhile, in Pakistan, the challenges contributing to delays in highway construction projects are
characterized by deficiencies in project management and communication. Poor construction site
management reflects a lack of effective coordination and supervision, resulting in inefficiencies
and setbacks throughout the construction process. Similarly, the absence of contractor proficiency
exacerbates these issues, as inadequate skills and expertise hinder the timely resolution of on-site
challenges and impede progress.

Moreover, inadequate communication among project stakeholders exacerbates delays by fostering
misunderstandings and conflicts that disrupt workflow and impede decision-making. The
fragmented communication channels hinder the timely exchange of information and approvals,
leading to bottlenecks and administrative delays. As a result, project timelines are elongated, and
costs escalate due to inefficiencies and rework necessitated by communication breakdowns.

In developing nations like Ghana, delays in groundwater development projects are driven by a
combination of financial, administrative, and logistical challenges. Irregular monthly payments
from project owners disrupt cash flow for contractors, causing financial strain and impeding the
timely procurement of materials and services. Ineffective contract administration exacerbates these
issues, as inadequate oversight and enforcement of contractual terms lead to disputes and delays
in project progress.
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Additionally, inflation in material procurement costs further strains project budgets, forcing
contractors to reevaluate resource allocation and project timelines. Moreover, financial difficulties
encountered by contractors compound these challenges, as limited access to credit and capital
inhibits investment in project resources and capabilities. Consequently, delays persist,
undermining the objectives of groundwater development initiatives and impeding access to
essential resources for local communities.

Similarly, in Turkey, delays in construction projects stem from a range of systemic issues spanning
project management, planning, and execution. The lack of contractor expertise undermines project
quality and efficiency, as inexperienced personnel struggle to navigate complex construction
processes and address on-site challenges effectively. Insufficient site management and oversight
exacerbate these issues, as inadequate supervision and control lead to errors, rework, and delays
in project progress.

Moreover, poor planning and scheduling of projects contribute to uncertainty and inefficiency, as
unrealistic timelines and resource allocation strategies fail to account for contingencies and
complexities inherent in construction projects. Owner-initiated design changes during construction
further disrupt project schedules, as revisions and approvals introduce delays and rework into the
construction process. Delayed material deliveries and the unreliability of subcontractors
compound these challenges, disrupting workflow and impeding progress on-site.

Meanwhile, in the context of gas pipeline projects in Iran, delays are driven by a combination of
logistical, contractual, and regulatory challenges. The contractor’s challenges in acquiring
imported materials reflect the complexities of international procurement and logistics, as customs
clearance procedures, shipping delays, and supply chain disruptions impede the timely delivery of
essential project components. Client-imposed unrealistic project timelines exacerbate these
challenges, as unrealistic expectations and deadlines strain project resources and capabilities.
Slow material deliveries further compound delays, as shortages and disruptions disrupt workflow
and impede progress on-site. Moreover, land acquisition issues introduce legal and regulatory
hurdles that delay project commencement and execution, as negotiations, approvals, and legal
disputes prolong administrative processes and delay construction activities. Client requests for
change orders or additional tasks introduce scope creep and uncertainty into project schedules, as
revisions and approvals require additional time and resources to implement.

In summary, research into construction project delays across various countries underscores the
complex and multifaceted nature of challenges facing the construction industry. From corruption
and material shortages to poor project management and communication, these challenges present
formidable obstacles to timely project completion and successful infrastructure development.
Addressing these issues requires a comprehensive approach that encompasses regulatory reforms,
capacity building, stakeholder engagement, and investment in infrastructure and institutional
capabilities. Only through concerted efforts and collaborative action can the construction industry
overcome these challenges and realize its potential as a driver of economic growth and
development.
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Project management remains a dynamic and indispensable discipline in today’s rapidly evolving
business landscape, with its significance particularly pronounced within the construction sector.
Once considered merely beneficial rather than essential for business success, project management
has undergone a significant transformation, now recognized as a cornerstone for achieving
organizational objectives (Martinsuo, Vuorinen, & Killen, 2019). While its integration into
business practices was initially met with resistance, primarily due to concerns about potential
disruptions to traditional organizational structures (Palsson et al., 2017), its value is now widely
acknowledged across industries and regions.

Research by Zamberi Ahmad and Ahmad (2016) sheds light on the varying levels of appreciation
and understanding of project planning among entrepreneurs, highlighting differences between
regions such as the US and Croatia. The disparity is attributed to factors such as access to
professional service advisors, with the US enjoying a competitive advantage in this regard over
Central Eastern European countries like Croatia. Similarly, investigations by Walimuni et al.
(2017) into project failures in economically disadvantaged nations like Jordan echo findings by
Sutrisna & Goulding (2019), emphasizing the absence of a robust project management strategy as
a significant contributor to project setbacks.

Studies by Zhang and Schramm (2020) underscore the important role of project planning in
determining project success or failure, with inadequate planning identified as a common precursor
to project failures. Their review of literature highlights planning as a critical factor in project
outcomes, emphasizing the need for meticulous planning processes to mitigate risks and ensure
project success. Indeed, a well-defined project plan is instrumental in guiding project execution
and minimizing the likelihood of failure, as demonstrated by research conducted by Volden &
Andersen (2018).

Moreover, findings by Sendall et al. (2017) from a study in Chile further emphasize the importance
of precise project planning in achieving business objectives. Successful firms were found to submit
more detailed project proposals, indicating a correlation between thorough planning and business
triumph. This underscores the significance of comprehensive planning processes in optimizing
project outcomes and enhancing organizational performance.

In essence, the evolving role of project management in modern business environments underscores
its critical importance in navigating complex projects and achieving strategic objectives. By
embracing robust planning practices and recognizing the fundamental role of project management
in driving success, organizations can effectively mitigate risks, enhance efficiency, and maximize
project outcomes.

The correlation between project management processes and the performance of infrastructure
projects is intricately intertwined, with project management serving as a framework to optimize
project activities and meet stakeholder expectations (Ghobakhloo & Fathi, 2020). What was once
a narrowly focused concept has evolved into a comprehensive system encompassing all functional
divisions, reflecting its significance in driving project success (Babatunde et al., 2020). The
maturity model for project management emphasizes strategic management and successful planning
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and execution across essential stages, facilitating benchmarking and continuous improvement
practices (Gerbov, Singh, & Herva, 2018).

The aspect of construction project management encompasses a wide array of topics, including
stakeholder relationship management, systematic project execution, organizational theories,
contract management, success metrics, cost estimation tools, innovative planning approaches, best
practices, and the impact of technology on project management. Effective management of
stakeholder relationships, particularly among clients, architects, and builders, is important for
project success in the transportation infrastructure sector (Dolla & Laishram, 2018; Mahmud et
al., 2021).

Identifying and addressing elements that impact infrastructure effectiveness, often referred to as
“pitfalls,” is essential for enhancing project success. Evaluation frameworks like the “iron triangle”
framework, focusing on time, budget, and quality, provide a basis for assessing infrastructure
performance, while additional metrics may be considered for a comprehensive evaluation. The
Project Management Institute outlines nine areas of knowledge within project management,
emphasizing the importance of a robust project governance structure for overall project success
(Lehnert et al., 2017).

Technology awareness entails a commitment to Research and Development (R&D), adoption of
emerging technologies, and utilization of cutting-edge advancements (Narayanaswami, 2017).
Strategic orientations guide organizational practices aimed at securing a competitive edge aligned
with long-term objectives, reflecting the organization’s comprehensive strategy (Duygu Seckin
Halac, 2015).

In essence, the integration of effective project management processes and technology awareness
fosters an environment conducive to infrastructure project success, enabling organizations to
navigate challenges, optimize resources, and achieve their strategic objectives in the dynamic
landscape of infrastructure development.

In today’s modern work environment, technology plays an important role in project management,
influencing collaboration, networking, and overall project management processes (Oeij et al.,
2018). Even in co-located teams, electronic communication tools are heavily relied upon,
highlighting the ubiquitous nature of technology in project management practices. Research
indicates that neglecting to leverage modern technology can hinder business success, with its
absence significantly affecting project performance. Therefore, technology serves as a crucial tool
in supporting project managers, with numerous studies emphasizing its importance in shaping
project management leadership styles (Sergeeva, 2020).

Technology serves as a critical enabler of project management processes, particularly in the aspect
of information technology, facilitating the creation, application, distribution, and sharing of
knowledge. Effective management of technological knowledge involves the development,
codification, and transmission of knowledge using various tools and platforms, including
databases, hardware, software, and intelligent devices (Mhatre, Thakkar, & Maiti, 2017).
However, despite its potential benefits, the construction sector has been slow in adopting
innovative technologies compared to other industries. A national study conducted by the Civil
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Engineering Research Foundation revealed that the design and construction sector allocates only
a minimal percentage (0.5%) of its total earnings towards research and development (R&D)
initiatives (Civil Engineering Research Foundation, 2016). An evaluation of 219 completed
projects across the United States examined the extent to which technology was integrated into 68
typical project tasks. The analysis considered overall project expenses and adherence to schedules.
The findings indicated a stronger correlation between technology usage and project success,
particularly in terms of cost and completion time, for medium and small-sized projects compared
to larger ones. Essentially, the application of technology had a positive impact on the overall
success of medium and small projects (Okudan, Budayan, & Dikmen, 2021).

In summary, technology serves as a powerful ally in modern project management, enabling
efficient communication, knowledge sharing, and project coordination. While the construction
sector may lag in technology adoption, embracing innovative technologies can enhance project
outcomes and contribute to overall project success.

Back and Bell (1994) conducted a study investigating the impact of electronic data interchange
(EDI) on the management of bulk materials. They developed a process model to compare
integrated and non-integrated systems, aiming to evaluate the benefits of technological integration.
Their research revealed that the incorporation of technology into the bulk materials handling
process led to significant reductions in cycle times.

While general project management software may lack certain specialized capabilities, such as
sizing and cost estimation, which are typically offered by specialized costing software, it still offers
valuable advantages. One notable benefit is the streamlining of project management tasks,
including scheduling, resource allocation, and communication, which contributes to improved
project efficiency. However, the effective use of project management software requires a higher
level of managerial skill and expertise.

In a study by Haji Karimian et al. (2019), it was observed that modern project managers have
access to a wide range of digital tools to aid their work. The use of computer-aided project
management involves assigning specific tasks to different software solutions, with a strong
emphasis on integrating all project management systems with digital tools seamlessly. While
computerization extends beyond basic project management tasks, it may still require a detailed
level of input, akin to manually preparing schedules, cost estimates, or critical analyses using
software tools (Mahmud et al., 2021).

Overall, the integration of technology into project management processes offers numerous
benefits, including improved efficiency, streamlined communication, and enhanced decision-
making capabilities. However, maximizing the potential of digital tools requires project managers
to possess a high level of proficiency and skill in utilizing these tools effectively.

FINDINGS AND DISCUSSION

The pace of technological advancement within any industry profoundly influences the adoption of
new technologies and the evolution of existing ones. Companies that prioritize technology invest
resources in acquiring cutting-edge technologies and innovating their processes, products, and
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services (Azam, 2015). Research by Caputo et al. (2019) has highlighted a correlation between a
company’s awareness of technology and its infrastructure performance. The significance of
technology awareness in fostering innovation is widely acknowledged (Chion, Charles, &
Morales, 2020), yet there remains a gap in the literature exploring the relationship between
technological orientation and corporate performance (Bianchi, Glavas, & Mathews, 2017).

In rapidly evolving technological environments, infrastructures with a strong emphasis on
technology tend to perform better because they can introduce innovative solutions to meet
customer demands (Giovannetti, Cardinali, & Sharma, 2021). Firms that integrate innovation in
customer value with technological advancements are more likely to sustain profitability and
achieve higher performance levels (Firdaus, 2021). In competitive markets such as Dubai, where
technological progress occurs rapidly, it is imperative for infrastructures to embrace new
technologies to maintain competitiveness (Giovannetti et al., 2021; Hirvonen, Laukkanen, & Salo,
2016).

In Libya, infrastructure authorities exhibit a positive attitude towards technology, significantly
enhancing their innovation capabilities, consistent with previous research findings (Hruby,
Watkins-Mathys, & Hanke, 2016). Libyan infrastructure companies are eager to leverage
technology to advance their innovation efforts, recognizing that technology policies and the
adoption of new technologies are critical for improving internal operations and methodologies.
This recognition motivates them to invest in advanced technologies to foster innovation, making
the embrace of technology a key driver of innovative activity within the infrastructure sector (Khin
& Ho, 2020).

In the contemporary world, staying abreast of technological advancements is paramount,
especially considering the indispensable role of technologies like voice transmission, messaging,
and video conferencing in the development of information and communication technology (ICT)
tools. These technologies play an important role in facilitating communication during project
execution (Nakata & Antalis, 2015; Stezano & Oliver Espinoza, 2019). The enhancement of
infrastructure performance is significantly reliant on advancements in information technology, as
ICTs are instrumental in improving the efficiency of infrastructure. Experts in the industry
emphasize the critical role of IT in communication, a perspective that resonates across different
economies leveraging these technological platforms. In the age of digital transformation, such an
approach is crucial for enhancing project performance. Numerous studies conducted worldwide
have underscored the correlation between various IT tools and the improvement of infrastructure
performance (Mamun, 2018; Stezano & Oliver Espinoza, 2019; Wang, 2020).

For smaller-scale infrastructure projects, premature scaling and excessive expansion can lead to
unsustainable scenarios, potentially causing the downfall of firms. Rapid enlargement and growth
have the potential to deplete capital resources, imposing financial strain on infrastructure.
Adequate funding is essential for maintaining sufficient inventory levels during periods of swift
growth and expansion. Consequently, the failure of businesses can often be attributed to such rapid
expansion and growth (Norris & Ciesielska, 2019). A study analyzing significant infrastructure
projects used cost overruns and the overestimation of benefits as metrics to evaluate project
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performance. It revealed that cost overruns have been a consistent issue across many large-scale
capital projects since the early 20th century. Despite advancements in cost estimation and control
methodologies, the prevalence of cost overruns has remained unchanged over the last seventy
years (Buli, 2017).

Alsadi and Aloulou (2021) emphasized the critical importance of integrating project management
practices from top leadership to those directly involved in project execution. This holistic approach
underscores not only the significance of project management but also other management domains,
such as information technology (IT) management, in influencing project outcomes. The IT
Management Institute (2018) defines IT management as a vital component of overall business
management, highlighting its oversight by the board of directors and senior executives. This
domain encompasses leadership, organizational structures, and processes crucial for aligning the
organization’s IT infrastructure with its strategic objectives. Effective IT management, supported
by technology, plays an important role in organizational success by ensuring information security
and reliability (Bianchi et al., 2017). It enables IT managers and service providers to develop
cohesive plans integrating business and IT strategies, assign roles and responsibilities, prioritize
tasks, orchestrate IT efforts, and assess their impact and outcomes (Filieri, 2015). The primary
objective of IT management is to align IT initiatives with business goals while facilitating the
maintenance of IT operations (Al-Omoush et al., 2020). Research consistently demonstrates that
strategic alignment between IT and project initiatives leads to enhanced organizational
performance (Kurniawan et al., 2021).

A study revealed that technology utilization significantly enhanced the connection between
comprehensive project success and integration management, with a correlation coefficient of 0.343
and a significance level below 0.01. The outcomes from a partial correlation analysis underscored
technology’s mediating influence on the nexus between seven key project management
responsibilities and overall project success. This analysis highlights the importance of digital tools
in bridging project management activities with project success. Consequently, the company aimed
to improve project outcomes by investing in advanced electronic devices, such as computers, to
better integrate the project management framework (Nakata & Antalis, 2015). Wang (2020), in
alignment with Nakata and Antalis (2015), found that employing a range of digital tools
significantly enhanced construction efficiency and project outcomes. These observations suggest
that superior project results are achievable when robust project management techniques are
implemented alongside efficient use of technology (Project Management Institute, 2018). The
study underscores the critical role of embracing technology within construction firms to achieve
better project performance.

CONCLUSION

In conclusion, the multifaceted nature of project delays underscores the importance of a
comprehensive understanding of the various factors influencing infrastructure development. The
challenges encountered in the construction industry, including those specific to Libya, are diverse
and require a nuanced approach to mitigate effectively. From financial constraints to management

ISSN:1539-1590 | E-ISSN:2573-7104 13241 © 2023 The Authors
Vol. 5 No. 2 (2023)



ENHANCING INFRASTRUCTURE PERFORMANCE IN LIBYAN ROAD AND BRIDGE PROJECTS: THE IMPACT OF PROJECT
MANAGEMENT AND TECHNOLOGICAL AWARENESS

inefficiencies and resource shortages, each aspect presents unique hurdles that must be addressed
strategically to ensure the successful completion of critical infrastructure projects.

In Libya, like in many other countries, project delays are often exacerbated by a combination of
internal and external factors. Internally, issues such as poor project management practices, slow
decision-making processes, and inadequate planning contribute significantly to delays. These
internal challenges are further compounded by external factors such as economic instability,
political unrest, and regulatory complexities, which can hinder progress and exacerbate delays.
Addressing these challenges requires a multifaceted approach that involves collaboration among
stakeholders, including government agencies, private sector entities, and international partners.
One key aspect of this approach is the adoption of robust project management practices tailored to
the Libyan context. This may involve investing in training and capacity building for project
managers, improving decision-making processes, and enhancing coordination among project
stakeholders.

Furthermore, leveraging technological advancements can play a crucial role in streamlining project
management processes and improving efficiency. Embracing digital tools and innovative
technologies can facilitate better communication, streamline workflows, and provide real-time
visibility into project progress. This, in turn, can help identify potential issues early on and mitigate
risks before they escalate into delays.

Additionally, addressing resource shortages, particularly in terms of skilled labor and materials, is
paramount. Investing in workforce development initiatives, promoting vocational training
programs, and incentivizing local businesses to participate in infrastructure projects can help
alleviate these shortages and ensure the timely completion of projects.

Moreover, fostering a conducive regulatory environment and promoting transparency and
accountability in project governance are essential for building trust among stakeholders and
attracting investment. Clear and predictable regulatory frameworks can help mitigate project risks
and provide investors with the confidence needed to commit resources to infrastructure
development initiatives.

Also, effective project management, coupled with strategic planning, stakeholder engagement, and
the adoption of innovative technologies, is crucial for overcoming the challenges associated with
infrastructure development in Libya. By addressing these challenges head-on and implementing
targeted interventions, stakeholders can pave the way for the successful completion of critical
infrastructure projects, ultimately contributing to the socio-economic development and prosperity
of the nation.

Research on infrastructure development in Libya faces several limitations that hinder the depth
and breadth of analysis. Firstly, the availability of comprehensive and up-to-date data is a
significant constraint, as reliable information on project timelines, budget allocations, and
performance metrics is often scarce. Additionally, many studies suffer from small sample sizes or
limited geographic representation, which may not accurately capture the diverse challenges faced
across different regions of the country. The volatile political and economic landscape in Libya
introduces external factors such as changes in government policies, security concerns, and
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fluctuations in global oil prices, which may not always be adequately accounted for in research
studies. Language barriers further limit access to relevant literature, as much of the existing
research may be available only in Arabic. Finally, research findings may be subject to bias or lack
of reliability due to the political and social context in Libya, particularly if influenced by political
agendas or vested interests.

To overcome these limitations and advance our understanding of infrastructure development in
Libya, several avenues for further research can be pursued. Longitudinal studies tracking the
progress and performance of infrastructure projects over time can provide valuable insights into
trends, challenges, and success factors. Comparative analysis with other countries facing similar
challenges can help identify transferable lessons and best practices. Exploring the perspectives and
experiences of different stakeholders involved in infrastructure projects can offer insights into their
roles, challenges, and priorities. Additionally, investigating the potential impact of emerging
technologies and evaluating the effectiveness of capacity building initiatives and policy
frameworks can inform strategies for promoting sustainable and inclusive infrastructure
development in Libya. Finally, advocating for improved data collection and sharing mechanisms
and promoting multidisciplinary research approaches can enhance the depth and reliability of
research on infrastructure development in Libya.
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