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Abstract: The state of the road infrastructure in Iraq has severely declined due to the long-term conflict, the instability of
the institutions, and the lack of investments, thus interrupting the logistical processes and the development of the country.
This study examines the main barriers to the rebuilding of the road system in Iraq and proposes a coherent framework
that would combine project-management and logistical paradigms in order to reduce these obstacles. Using a comparative
approach to determine international best practices in road-infrastructure delivery, the paper evaluates the appropriateness
of the PMBOK, PRINCE2, and Agile approaches in the post-conflict context in Iraq. Such frameworks are assessed
together with the enabling technologies, such as Geographic Information Systems (GIS) and Artificial Intelligence (Al),
and participatory models of stakeholder-engagement. The research suggests a hybrid model of logistics aligned strategy
to fill the identified gaps, in which localisation of PMBOK, PRINCE2, and Agile solutions is the key, with material,
information, financial, and human flows optimisation provided by GIS/AI decision support. The approach enhances more
transparency, efficiency, and sustainability in the governance of infrastructure. The value of the research is twofold: (i)
the combining of project-management stage-gates with the transport-logistics flow control in a post-conflict setting, (ii)
the flow based blueprint of delivering, and maintaining the Iraqi road assets.

1 Introduction

The road system in Iraq used to be an essential part of the national development strategy as the foundation of transport
logistics, the economy of exchanges, and territorial integration. Between the 1970s and 1980s the state invested many
resources in the development of the modern system of highways and arterial roads that bound the urban centres to rural
territories and provided the means of trade with other states. The infrastructure was of great essence in facilitating trade
and commerce, social mobility and strengthening the strategic military position of Iraq in the region. The road system
was a symbol of a vision of connectivity and modernization at its peak [1]. Successive decades of conflict and instability,
however, have been gradually eating away at this vision. Starting with the long Iran-Iraq War and made worse in the war
in the Gulf and the invasion of Iraq in 2003, a large portion of Iraq infrastructure was either intentionally targeted or
poorly maintained. Bridges and roads were hit, logistical centers were hit, and maintenance either stopped or became
under-funded. The crisis was further worsened by subsequent insurgencies, occupation and sectarian violence with
infrastructure being a victim and an instrument of conflict. The net effect of this prolonged war conflict has caused the
road network to be weak and disjointed [1]. The damage of the roads in Iraq has interfered with the main logistics
operations such as material flow (aggregates, asphalt, equipment), information flow (permits, designs, work orders,
QA/QC data), and financial flow (disbursements, claims, change orders), the performance of the transport logistics, supply
chain dependability, and national connection.

Since the hostilities ended, the rehabilitation of the transport logistics network in Iraq has become a challenging task,
and the lack of a number of political and institutional challenges has complicated the situation. Lack of proper planning,
systemic corruption and lack of technical capability has hampered reconstruction efforts. Inter-provincial and central
rivalry has also contributed to slowing down co-ordinated projects. In addition, the external donors and international
agencies, as helpful as they are, have tended to focus on short-term goals or act in isolation which has led to fragmented
interventions which are not sustainable [2].The research paper is suggested to create a project management framework
based on logistics of rebuilding the roads in Iraq, which should improve the governance of material, information, and
financial flows during planning, implementation, and maintenance operations. The framework incorporates the
recognized project management frameworks (PMBOK, PRINCE2, Agile), as well as logistics flow management and
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digital tools (GIS, Al), to suggest a context-sensitive hybrid framework to the Iraqi post-conflict limitations, thus going
beyond the descriptive review and providing a governance and delivery blueprint. This is the aggregate effect of such
hurdles on the current state of the road system in Iraq. A lot of major highways contain holes, broken signs, and broken
overpasses [3]. The secondary and rural roads are mostly unpaved or washed off making vast portions of the country
inaccessible at some times of the year. Such infrastructural inadequacies not only slow down the day-to-day commute but
also disrupted supply chains, accessibility to education and healthcare, and emergency response. In the metropolitan areas
like Baghdad, Mosul, and Basra, traffic jams due to poor road networks are the causes of environmental degradation, high
vehicular accidents, and poor traffic congestion [4].

Three major research questions will support this study. It initially looks into the ways and means through which the
established project management frameworks, such as the Project Management Body of Knowledge (PMBOK), PRINCE?2,
and Agile methodologies can be localized and used to alleviate the occurrence of coordination failures, minimize change-
order risks, and enhance efficiency in the performance of the Iraq road reconstruction programs. Second, it examines the
future applications of Geographic Information Systems (GIS) and Artificial Intelligence (Al) to streamline both the
informational processes, including data on assets and prioritization and scheduling, and the material processes, including
staging, routing, and operations and maintenance, when capacity limits are in place. Third, it also evaluates the governance
forms and stakeholder engagement mechanisms best able to strengthen transparency, accountability and collaboration
across the project life cycle. The proposed research questions are based on the hypothesis that a hybrid, contextualized
project management and logistics framework the combination of structured methodologies with digital and participatory
tools will have a significant impact on the flow reliability and the overall performance of a project compared to the
traditional, disjointed reconstruction practices. Socioeconomic impact of a faulty road network is so far and wide.
Inefficiency in transport raises the prices of goods and services thus reducing affordability and competitiveness in the
markets. The jobs in remote areas are lost because mobility is limited, which increases the disparities across the regions.
The frustration of the basic needs by the infrastructure increases the level of discontent among the people and destroys
the confidence in governmental structures and increases the sense of marginalization, especially in rural and post-conflict
groups. In the same context, road reconstruction is not an engineering issue rather, it is a social, economic, and political
need [5]. A comparative analysis of the international best practices in road maintenance and delivery is carried out
mapping the best practices to the institutional, financial, and operational constraints in Iraq. The synthesis produces a
hybrid structure that incorporates structured stage-gate control, Agile responsiveness, and digital decision support tools
(GIS/AI). The sources of evidence are peer-reviewed articles, sector reports, and case studies of post-conflict
infrastructure. The reconstruction of the roads in Iraq is a crucial step towards fostering the development of national unity
and promotion of post-war recovery. A reliable transport logistics system is one that helps in people and goods
transportation, encourages trade, strengthens internal communication and improves the provision of state services [6]. It
is also strategic in terms of guaranteeing security because the state is able to exude power and access distant locations.
Infrastructure development could serve as one of the projects that unites people, as it could become a stabilizing factor in
a weak post-conflict setting that would facilitate a steady situation [7]. This study takes the logistics-based project-
management approach, which examines the role of process of coordination of material, information, financial, and human
flows on performance and sustainability of the road reconstruction initiatives in Iraq.

However, the process of repairing the roads in Iraq does not only require a physical repair. It also needs proper project-
management structure that will ensure transparency, efficiency and community involvement. The priorities should be
outlined, sustainable financing sources established, cooperation between the stakeholders should be shaped, and
instruments of effective planning and implementation should be introduced. Risk assessment, stakeholder mapping,
schedule optimization, and quality control should be strictly taken to prevent the earlier failures of the project and to be
prepared to build infrastructure both today and in the future [8]. The paper outlines the numerous issues the country of
Iraq is struggling with in terms of reconstruction of roads and how the implementation of management practices can
mitigate the issues. It uses case-studies, stakeholder reports and international precedents to give a holistic view of the
modern day issues and offers solutions to issues which make sense in various contexts thus enhancing the discussion on
post-conflict infrastructure reconstruction and the importance of strategic planning in national recovery [4]. There is more
than infrastructure involved in the rehabilitation of Iraqi roads and it has to do with the restoration of broken relationships
in Iraq. Roads are the symbols of motion, new prospects and hope. When Iraq is on the road to peace and prosperity,
proper management of transport logistics projects will play a key role in supporting the vision in the long run. The rest of
the paper will be organized in the following way. Section 2 is a literature review on critical success factors in road
maintenance and establishes connection between project management and logistics performance. Section 3 examines the
institutional, financial, and operational obstacles that limit the efforts to rebuild the roads in Iraq. Section 4 suggests a
hybrid system that combines the use of PMBOK, PRINCE2, and Agile systems with the optimization of logistics flows
and the utilization of digital technologies (GIS, AI). Section 5 addresses implementation pathways, governance
mechanisms and contextual adaptations that should be used to achieve successful implementation. Lastly, the conclusions
are made in Section 6, the main insights are summarized, and strategic priorities toward enhancing the road infrastructure
recovery in Iraq are outlined.
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2 Literature review

This part will explain what is crucial in making road maintenance projects in Iraq successful. The discussion uses a
global comparison of research to take lessons from both advanced and less advanced nations, as well as different
construction projects. By forming theories from various studies, the purpose is to find approaches and keys to success
that match Iraq’s situation after the conflict.

Road maintenance means regularly doing work on roads to preserve their function and safety, such as the pavement,
shoulders, slopes, drains, and roadside technical devices [9]. By performing these activities, roads are kept in good
condition for a longer time and ensure both reliable transport and publics’ safety. Such maintenance activities are
successful only if there is a good balance of institutional, managerial, financial, and technical factors. Kog et al. pointed
out in a key study [10] that project success comes from effectively handling specific aspects. According to [11], the
importance of these factors should be considered in big projects, like road construction and maintenance, because they
are complex and require many resources.

The work in [12] offers a good description of CSFs as they relate to Intelligent Transportation Systems (ITS), which
many road maintenance efforts also have in common. Organizational, management, environmental, and individual
patterns are included in how they are categorized. In this case, organizational factors consist of trust, culture, how good
communication is, how resources are managed, and the types of oversight used. CSFs in the management category are
procurement, setting standards for IT, supervising the steering committee, and managing costs. Regulatory rules and
changes in the market or politics are considered environmental factors, but skills, flexibility, and the involvement of users
are considered individual factors. In Iraq, these aspects are important because the broken-up institutions and aftermath of
conflict cause many difficulties for US operations.

Strong collaboration and effective lines of communication among those involved were recognized by [13] as
important, and [14] stressed that clear roles, an emphasis on quality, and strong leadership all support success in
sustainability. These recommendations respond strongly to the needs in Iraq’s infrastructure sector, which has suffered
from delays and inefficiencies due to overlapping roles and poor coordination.

It is practical to develop simple planning methods to manage and improve how maintenance is conducted. Using
detailed checklists, as suggested by [15], is one method to improve how tasks are planned. [16] mentioned the significance
of noticing and understanding the connections between CSFs to deploy resources where they are of greatest use. [17]
further recommended using multidimensional approaches to visually analyse how CSFs depend on one another to develop
flexible plans as needed.

In the context of government projects, reference [ 18] highlights the need to baselessly assess critical success factors
(CSFs) in the partnership setups, reference [19] however, argues that legal adherence and regulatory astuteness are
paramount prerequisites to successful project execution. Reference [20] also argues that the infrastructure funding through
alternative means is needed to maintain the road infrastructure in the emerging economies and suggests that the old model
of funding the infrastructure is no longer relevant and discusses that new type of financing tools should be used which is
especially relevant in Malaysia where the infrastructure financing problems are compounded by the fact that the fiscal
situation is a challenge.

As is stated in reference [21], the cost savings of outsourcing road maintenance services in Sweden to the private
services were between 8 percent and 20 percent compared to the same government-operated program. These empirical
results support the hypothesis that the privatized or performance-based maintenance solutions can result in cost-efficiency
in Iraq, where the capacity of the government sector is still stretched. Similarly, reference [22] has reviewed the
implementation of computerized Road Management Systems (RMS) and has argued that effective implementation
depends on compatibility of three fundamental areas of the system which include processes, people and technology and
suggested that lack of sufficient funding and commitment by stakeholders across these areas demolishes RMS projects.

In the Palestinian setting, reference [23] established high levels of inefficiency that are linked to a deep dependency
on foreign contractors, who performed majority of the maintenance works on the urban roads, thus making the necessity
of capacity building among local municipal authorities a priority. The importance of safety was also discussed in reference
[24], which mentioned occupational safety as one of the non-negotiable standards of the success of construction projects.
Other CSFs as stated by reference [25] include clear tasks of the contract.

Road asset management is one of the areas where optimization methodologies are being applied. A multi-objective
particle swarm optimization (PSO) algorithm presented in [26] aims at optimising the pavement maintenance planning
and has been shown to be better at refining the quality of solutions to be found in large transportation networks. This type
of computational tool promises potential use in the Iraqi environment that is data-sparse and resource-limited, allowing
the prioritization of evidence and allocate resources in such manner, which further is possible as shown in reference [27].

Reference [28] reviewed road construction projects in Kenya with specific focus on the transparent contractor
selection procedure and the promotion of insulation of the procurement operations against the influence of politics. The
research proposed the establishment of a centralized contractor performance registry to increase accountability, which
may be a radical change to the very disjointed procurement system used in Iraq. Performance-Based Road Maintenance
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Contracting (PBRMC) is a new paradigm, which has gained momentum around the world as argued in reference [29].
With the performance-based incentives and penalties, governments can be able to ensure the quality of their services as
well as be able to optimise the cost efficiencies by delegating the maintenance duties to the private enterprises. Experience
shows that properly designed PBRMC structures can maintain road infrastructure in an overall positive state at lower
lifecycle prices as has been shown in reference [29]. Such models may be essential in ensuring that the long-term
sustainability is realized despite the fiscal and operational limits in Iraq.

The paper has also discussed the common problems, which initiate change orders in maintenance contracts in the
United States; the study, reference [9] identified a list of factors such as lack of scope definition, poor cost estimates,
design revisions and lack of verifying the site, which contributes to the need of accurate pre-construction evaluations and
sturdy contingency plans. These lessons can be directly related to Iraq, where change orders and scope creep are the
common pests in the project timelines and budgets. Despite a wealth of global literature outlining key success factors of
road maintenance projects, there remains a lot of gaps in trying to rationalize the information to the Iraqi context. A
substantial part of the existing literature focuses on countries that have relatively stable political and institutional
structures, but Iraq still has to deal with the post-conflict fragmentation, poor governance, and frequent political
interference in the work of the government. The lack of localized research that examines the effects of how systemic
factors, including the corruption in procurements, the absence of accountability by contractors, and poorly enforced
regulations, hinder the operations of the road maintenance programmes in Iraq is lauded. Furthermore, the global
scholarship focuses on the stakeholder coordination, project planning tools and performance-based contracts, which are
either poorly developed or inconsistently implemented in the Iraqi setting. There is limited empirical information available
about the ability of the Iraqi municipalities to take care of maintenance activities and most of the tasks are contracted
without proper supervision. Moreover, there has not been much exploration on financing mechanisms that fit Iraq fiscal
constraint like the use of public- private partnership or results-based budget. The lack of uniform and integrated contractor
performance monitoring apparatus and maintenance procedures also serve to hinder the propagation of international
research-based best practices. These contextual shortcomings underline the urgent need for Iraq-specific frameworks and
evidence-based models that can adapt global success factors to the realities of local infrastructure governance and
execution. Table 1 summarises the key studies on Critical Success Factors in Road Maintenance and Construction
Projects.

Table 1 Summary of key studies on critical success factors in road maintenance and construction projects
Author(s) Context Key Findings
Identified senior management support, contractor
competence, and project manager involvement as critical

[KOg el LOh, 2012] [10] General construction

projects for budget, schedule, and quality outcomes.
[Toor and Ogunlana, Large-scale construction Emphasized the need to assess CSFs in complex
2009] [11] projects infrastructure projects.
. . Intelligent . . .
[Ataei Jafari and . Developed a CSF framework including organizational,
Transportation . ..
Ahmadvand, 2018] [12] management, environmental, and individual factors.
Systems (ITS)
[Li et al., 2019] [13] General project Highlighted the importance of communication and
management cooperation among stakeholders.
[Banihashemi et al., Sustainable project Stressed clear responsibilities, high-quality work, and
20171 [14] delivery competent project managers.
[Ghanbari and
: . . Recommended use of
Mojtahedzadeh Asl, Maintenance planning . . . o
20217 [15] checklists for improved planning and monitoring.

Project management | Advocated identifying interrelations between CSFs to
methodology focus resources.
Demonstrated success in factor interactions using

[ Chen et al., 2012] [16]

[Williams, 2016] [17] Success modeling causal loop models.

[Osei-Kyei and Chan, Public-private . . .. .
20171 [18] partnerships Suggested CSF identification is crucial for PPP success.
[Tabish and Jha, 2011] Found adherence to regulations as the most important

Government projects

[19] CSF.
[Obeng and Tuffour, Developing countries Emphasized the need for alternative financing
2020] [20] mechanisms in road maintenance.
[Yarmukhamedov et al., Sweden Found outsourcing road maintenance to be more cost-
2020] [21] effective than public provision (8—20% savings).
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[McPherson and Bennett,)] Computerized Road | Identified processes, people, and technology as critical,

2006] [22] Management Systems with funding as an enabler.
[Issa and Abu-Eisheh, Palestine Highlighted the overreliance on foreign contractors and
2017] [23] the need to empower municipalities.
[Dann an[(;f]ry, 2009] Construction safety Emphasized safety as afundamental CSF.
[Nawi et al., 2012] [25] Construction Noted the importance of stakeholder engagement, team
” partnerships integrity, and role clarity.
[Mahmood et al., 2018] Pavement Developed a multi-objective PSO algorithm for efficient
[26] maintenance design planning in large networks.
[Osman and Kimutai, Kenya Advocated for transparent contractor selection and

2019] [28] anti-corruption mechanisms.

[Shrestha and Shrestha, . Found frequent change orders due to poor scoping, cost
U.S. road maintenance .
20191 [9] errors, and design changes.

Limited local studies, weak municipal capacity,
insufficient regulation, absence of performance
monitoring systems, and lack of tailored financing models
hinder the adaptation of global CSFs.

Gap in Iraqi Context Iraq

3 Challenges in rebuilding Iraq’s road network

It is not easy to rebuild Iraq’s roads, as the tasks are technical, political, financial, and involve operations. Between
2003 and now, various initiatives have involved fixing infrastructure, but their performance has frequently been stopped
by systemic issues, so results have been varied throughout the country. All these problems must be tackled and properly
understood to maintain the reliability, safety, and use of Iraq’s transport logistics services [30].

The infrastructure in many places is in very bad shape, which is creating serious issues. Years of neglect, roads being
heavily used by the military, and no regular maintenance have caused potholes, faulty shoulders, and damaged drainage
in highways and rural areas. According to the World Bank in 2018, more than 70% of Iraq’s transport infrastructure was
damaged in decades of fighting. The task of rehabilitation is made harder by using old engineering standards and not
having digital systems to help manage roads. Many areas ignore gathering new soil or geotechnical information, which
leads to choosing inaccurate materials or questionable designs that fall apart quickly. In addition, not having enough
skilled engineers and labourers, in combination with a lack of acceptable access to advanced construction tools and quality
monitors, further adds to the problem of meeting building goals.

Many governance-related obstacles slow down the reconstruction of roads. Because Iraq’s system gives every
government level a lot of authority, there is often conflict over duties, lengthy bureaucratic processes and poor
management of resources. Issues with corruption are common in public contracting and choosing the winning bidder. Iraq
is listed in the 2022 Corruption Perceptions Index by Transparency International, at number 157 out of 180 countries.
The weakness of institutions makes it possible for projects to be given out based on political ties instead of skills, which
leads to poor results or incomplete projects. Since laws are often not enforced properly, some contractors can ignore the
specifications, which leads to roads that are less safe and do not last as long.

Financial issues cause another big challenge. Oil wealth alone is not enough to keep Iraq’s economy safe, which is
vulnerable because it is overly tied to oil revenues and is influenced by global shifts. Because of the COVID-19 pandemic
and tumbling oil prices in 2020, the government had difficulty funding projects, causing several infrastructure projects to
be put on hold or cancelled. According to the International Monetary Fund (2022), Iraq’s capital investment in
infrastructure had fallen to approximately 3.5% of GDP, far below what is required to restore basic service levels. Al-
though international donors pledged more than $30 billion at the Kuwait International Conference for the Reconstruction
of Iraq in 2018, a substantial portion of these funds remain tied to conditional loans or aid packages that have been slow
to materialize due to administrative inefficiencies and donor concerns over transparency and risk. Operational and
logistical issues further complicate reconstruction initiatives. In provinces previously affected by conflict, such as
Nineveh and Anbar, the presence of unexploded ordnance and landmines poses a serious hazard to construction crews,
requiring costly and time-consuming clearance operations before roadwork can begin. Transportation of materials is often
delayed due to the poor state of secondary roads, frequent checkpoints, and disrupted supply chains. According to a 2020
report by UNOPS, 60% of road reconstruction projects in conflict-affected areas experienced significant delays because
of procurement challenges, lack of access to heavy equipment, and shortages in essential construction materials. These
logistical disruptions are exacerbated by the highly fragmented construction sector in Iraq, which is dominated by small,
under-resourced local contractors who often lack the capacity to deliver on large-scale or technically demanding
infrastructure projects.
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That mixture of technical issues, mismanaged governance, budget shortages, and logistical hurdles has meant Iraq’s
road reconstruction is very fragile. Focused efforts to handle each challenge together are needed for rebuilding and
modernizing Iraq’s roads to be successful. Transforming Iraq’s roads into reliable and strong assets requires a well-
planned and properly funded method, using institutional changes, transparent procurement, and new skills and funding,
all done quickly.

4 Project management solutions

To deal with the various hurdles in rebuilding Iraq’s roads, strong project management, flexible approaches, and
advanced technology are necessary (Table 2). The many barriers in post-conflict settings, such as existing challenges,
different groups involved, and logistical hurdles, require planning, execution, and evaluation to be well structured and
well thought out. Recognized worldwide, the PMBOK, PRINCE?2, and Agile give thorough guidelines and adaptable
methods that match the requirements of Iraq.

The PMBOK created by the Project Management Institute (PMI) notes that there are five process groups in project
management: initiation, planning, execution, monitoring and control, and closing. Because road projects in Iraq often face
cost overruns, changes in the proposed scope, and delays, the knowledge areas of scope, time, cost, quality, and risk
management are especially appropriate. Using PMBOK ’s strategy allows project objectives to match what stakeholders
anticipate, improves resource investment, sticks to the timeline, and reduces possible risks. For example, using PMBOK
risk management practices can prevent or lessen contract disputes, requests for changes, and common delays in Iraq’s
public facilities.

Since PRINCE2 is a flexible process method used in public sector projects around the world, it matches the
governmental structure of Iraq. This way of managing focuses on clear management positions, explaining business
decisions and planning products that support accountability and transparency in Iraq’s infrastructure area. Organizations
in the road sector need good control over lengthy reconstruction projects, and a good way is to follow PRINCE2 practices.
Also, having reviews and exception-based reporting at regular intervals would allow Iraq to quickly monitor and remedy
issues in its changing political climate.

While traditional frameworks provide structure, Agile methodologies introduce flexibility and responsiveness, which
are crucial in unstable or rapidly changing contexts. Although Agile was originally developed for software development,
its iterative cycles, continuous feedback loops, and focus on stakeholder collaboration have proven effective in
construction and infrastructure projects, particularly those involving adaptive planning or innovation [31]. Applying Agile
principles can be beneficial in pilot programs or modular road rehabilitation efforts in Iraq, where on-the-ground realities
often diverge from initial plans. Agile’s participatory approach also supports community involvement, which is essential
for project legitimacy and local ownership.

In parallel with management frameworks, the deployment of technological tools can significantly enhance project
efficiency and decision-making. Geographic Information Systems (GIS) allow for precise mapping, spatial analysis, and
visualization of road networks, enabling planners to assess existing infrastructure conditions, plan routes, and identify
high-priority areas for maintenance or reconstruction. By using GIS, traffic movement can be modeled, the environment
can be evaluated, and various infrastructure projects can be coordinated across industries.

Managing infrastructure can be transformed by the increasingly important technology of Artificial Intelligence (AI)
[32]. Al-powered systems can optimize the timing for maintenance, find problems in the construction using sensor-
collected information, and anticipate if a project could be delayed or its original budget surpassed based on previous
issues. Since human resources and data processing power are few in Iraq, Al equipment helps make smarter decisions,
automate daily activities, and ensure resources are used properly [32].

Project success is also based on the importance of good stakeholder engagement models. Engagement frameworks
such as the Stakeholder Circle and the Salience Model make it easier to find and organize stakeholders by their level of
power, interest and influence. In the divided political and social state of Iraq, these methods can help more people be
involved in planning, keep conflicts to a minimum, and unite various interests. Talking with people in the area,
construction teams, NGOs, and government officials strengthens trust, makes things clearer, and encourages sharing ideas
to enhance the way the project is run.

When these management approaches, digital tools, and concerns for stakeholders are integrated, they guide Iraq in
reaching better results for its road upkeep and rebuilding. A hybrid strategy—blending the structure of PMBOK or
PRINCE?2 with the adaptability of Agile, supported by real-time GIS-AlI platforms and participatory planning—offers the
most promising pathway toward resilient and sustainable infrastructure outcomes in the Iraqi context.

Table 2 Summary of project management solutions for road infrastructure in Iraq

Solution Type Approach/Tool Description and Relevance to Iraq
Biteffes Ml sl PMBOK (Project Offers a structured approach through the
Framework Management process .
Body of Knowledge) groups and knowledge arcas. Helps manage risks,
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timelines, costs, and quality in Iraq’s volatile
infrastructure environment.
Focuses on accountability, stage-based control,

Project Management| PRINCE2 ( Projects IN and product-focused planning. Supports public
Framework C on trolled Environments) sector needs for transparency and governance in
Iraq.
Proiect Manasement Provides flexibility and iterative planning for
J & Agile complex and changing environments. Suitable for

W0y modular and pilot road maintenance efforts in Iraq.

Enables spatial analysis, road mapping, and
prioritization of maintenance zones. Helps in
planning and environmental assessments.
Facilitates predictive maintenance, resource
optimization, and delay forecasting. Useful in Iraq
for augmenting capacity and automating decision-

GIS (Geographic

Legirelostaiies)| Information Systems)

Technological Tool | AI (Artificial Intelligence)

making.
Identifies, maps, and prioritizes stakeholders
Stakeholder Stakeholder  Circle, based on influence and interest. Supports inclusive
Engagement Salience Model planning and reduces conflict in fragmented Iraqi
contexts.

Combines structure, flexibility, and innovation.
Enhances project delivery, monitoring, and
sustainability of Iraq’s road infrastructure
reconstruction.

Integrated Application of
Hybrid Strategy PM- BOK/PRINCE?2 with
Agile and Technology

Figure 1 illustrates a conceptual flowchart summarizing the key pillars of effective project management strategies for
road infrastructure projects in Iraq. The diagram is structured into three main categories:
« Traditional Framework: This component is represented by a hierarchical icon, referring to structured
methodologies such as PMBOK and PRINCE2. These frameworks guide scope, time, cost, and quality
management within infrastructure projects.

i Project Management
Solutions

|
b @@

Traditional Technological ~ Stakeholder
Framework Tools Engagement

Figure 1 Project management solutions

* Technological Tools: Illustrated with a gear-and-monitor symbol, this category emphasizes the integration of
Geographic Information Systems (GIS) and Artificial Intelligence (Al) to support predictive maintenance,
spatial analysis, and resource optimization.

« Stakeholder Engagement: Indicated by a circular people-centered icon, this area focuses on participatory
planning and collaborative decision-making using stakeholder identification and engagement models to
enhance transparency and community involvement.
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The flowchart captures the essence of a hybrid management strategy that combines process discipline, digital
innovation, and inclusive governance to overcome the unique challenges of post-conflict infrastructure reconstruction in
Iraq.

S Results and discussion

Assessment of the suggested project-management solutions, including frameworks, technological integration, and
stakeholder interaction, shows a strong fit between internationally accepted best practices and urgent requirements of the
Iraqi road-maintenance industry. Holistically, a combination of PMBOK, PRINCE2, Agile approach, GIS and Al tools,
and participatory engagement models can create a powerful and flexible system of infrastructure reconstruction. However,
the success of these solutions depends on the institutional readiness of Iraq, socio-political stability, and capacity to
implement.

The practices that contribute to the quality of information flow (with more comprehensible designs, reviews of stage-
gate and digital quality assurance/quality control) are related to fewer rework, less change orders, stabilisation of financial
flows (exhibited by the reduced variation in the progress payment and claims), as well as minimisation of material wastage
in synthesised case studies and empirical findings. Guided staging and routing of asphalt and aggregate materials, made
possible by GIS, reduce the cycle time of asphalt and aggregate products, leading to material-flow reliability and
productivity of the site. At the same time, Agile cadence enhances human resource coordination (crews, inspectors)
through disturbed access and security restrictions.

Structured frameworks, like PMBOK and PRINCE2, offer critical components of project governance, like clear
processes and risk control, and role definition. Their implementation has the capacity of significantly decreasing
inefficiencies and fragmentation in the Iraqi system of infrastructure delivery whereby projects are often characterized by
slow schedules, scope ambiguities and contractual wrangles. Despite the fact that these frameworks have worked well in
many other international settings, their implementation in Iraq has been inconsistent and superficial in many instances.
According to interviews and field reports, formal compliance with such structures may be observed in documentation of
the project but planning and implementation processes are often compromised with political interferences, lack of
professional staff, and lack of coherent monitoring systems.

The flexibility of Agile method is a very important continuation to the conventional approaches especially in pilot or
modular road -maintenance projects where flexibility and change responsiveness are of paramount importance. The
iterative format of planning, feedback of Agile and the user-centered ideology may be particularly useful in the volatile
situation in Iraq where field conditions are constantly different to initial plans. Nonetheless, the cultural change that is
necessary to adopt Agile principles, including decentralisation of power and encouragement of real-time feedback on the
stakeholders, is not well developed in the bureaucratic sphere of Iraq.

Another enabler of efficiency and transparency with high potential is technological tools such as GIS and Al. GIS is
capable of supplementing spatial planning, real-time monitoring of the project, and prioritising interventions using current
data. The Al-based models can also assist with predictive maintenance and analyse data automatically, thus overcoming
the ongoing poverty of the Iraqi market in qualified planners and analysts. However, the implementation of these tools in
practice is limited by the limited digital infrastructure, lack of stability in the availability of data, and the low level of
digital literacy of technical personnel of local agencies. The realisation of the full potential of those technologies is thus
dependent, to a great degree, on investment in staff training, integration of these systems, and governance of data.

Stakeholder engagement models have turned out to be critical in the social acceptability of projects. Since
infrastructural development projects in Iraq tend to overlap with the interests of ethnic, tribal, and political structures,
they should consider this by including everyone to minimize the risk of conflict and create equalized benefits distribution.
The Stakeholder Circle and Salience Model helps the planners find the essential actors, address the expectations, and
encourage the participation. Practically, though, the participation of Iraqi road projects remains fairly infrequent, with the
majority of it being the official postulates and short-term consultations, which pay no attention to the actual needs of the
local people. This lack shows that there is urgent need to have more powerful reforms and more civic education so that
participatory planning can grow to be an occasion rather than a practice.

The gap between theory and practice can be investigated and with the help of the gap, one can find that the difficulties
are caused by the limited nature of the environment of the post-war government of Iraq and not by the lack of plans. The
very presence of a universal model has nothing to do with success on the ground instead, contextual adjustments, well-
built government backing and long-term investments are necessary to empower institutions. New project-management
solutions are impossible without the reform of the procurement, mitigation of corruption, and the inter-agency
communication problems.

In general, the analysis highlights the importance of the hybrid methodology that incorporates PMBOK, PRINCE2,
Agile methodology, digital tools and stakeholder involvement. The most important consideration by Iraq is ensuring the
practical application of these methodologies in consideration of the governance structures, capacity building and the
development of trust by the people in the system. The gap between the desired results and the real performance requires
both the technological improvements as well as the systemic changes on a deeper level.

~ 288 ~

Published by Acta Logistica, www.actalogistica.eu



Acta Logistica, Volume 13, Issue 2, Pages 281-291, 2026 ISSN 1339-5629

Rebuilding Iraq’s road network: challenges and project management solutions
Roa'a Abdulwahhab, Raed Abdullah Hasan, Mushtaq H. Kamel

6 Conclusion

The reconstruction of the Iraqi road system is a multidimensional project, which is not limited to engineering factors,
but also covers the aspects of governance, financing, institutional coordination, and collecting the stakeholders. This study
focused on the localization of the proven project management frameworks to reduce coordination failures and change-
order risks, as well as the extent to which they can be optimized to include logistics and the digital technologies to increase
the reliability of processes and efficiency of delivery. Comparative analysis showed that the successful adaptation of these
frameworks in Iraq is dependent on four interconnected strategic dimensions: (1) strengthening of institutional integration
and alignment of governance between national and provincial agencies; (2) the integration of the logistics-based flow
management to coordinate the material, information, financial, and human resources; (3) the use of the digital platform,
including GIS and Al to support a data-driven decision-making process and predictive project control; and (4) the
institutionalization of the participatory stakeholder mechanisms that promote transparency and accountability in
procurement and delivery. The combination of these strategic dimensions deals with the gap in implementation between
international standards and domestic practice, the cause of which is a weak governance system, divided responsibilities,
and limited technical capacity. The empirical evidence supports a hypothesis according to which a hybrid, localized
project-management-logistics structure can be identified to have a significant positive influence on the coordination
reliability and performance of a project in comparison with traditional methods.

As a sustainable development step, Iraq needs to develop management skills in existing state institutions, put in place
interoperable digital planning and monitoring, and restructure regulatory processes in a way that creates a sense of
transparency and joint agency. The other aspect that is significant is the nature of participatory engagement that has been
embedded within the project lifecycle to enhance legitimacy and community ownership. Through these strategic
dimensions operationalized, Iraq can cease the ad hoc reconstruction operations and move on to an integrated system of
infrastructure governance- an order that is consistent with the worldwide project management rules and local logistical
facts. By doing so, the nation will be able to convert its road network into a robust platform to economic recovery,
connectivity in the region, as well as long term national development.
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