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Abstract
Large-scale infrastructure projects in developing countries remain highly exposed to uncertainty, and inadequate risk management continues to contribute to delays, cost overruns and quality shortfalls. This study evaluates risk management practice on the Lagos–Ibadan Motorway reconstruction project, Nigeria, focusing on two objectives: (i) identifying and categorising the key risks associated with the project, and (ii) assessing the extent and effectiveness of the risk management practices implemented. A quantitative survey design was adopted, and structured questionnaires were administered to construction professionals with direct or indirect involvement in the project; 350 valid responses were analysed. Data were examined using descriptive statistics and the Mean Item Score (MIS) technique, while the reliability and validity of the risk-management constructs were established using Cronbach's alpha, composite reliability and average variance extracted (AVE). Findings show that financial risk (MIS = 3.49), logistics risk (MIS = 3.30), environmental risk (MIS = 3.20) and political risk (MIS = 3.16) were perceived as the most critical risk categories, while design and construction risks ranked lowest. Risk response (MIS = 3.24) and risk identification (MIS = 3.20) were rated the most effective risk management practices, whereas risk control (MIS = 3.09) was rated least effective; overall, practices were judged moderately effective (mean MIS = 3.17). Reliability analysis confirmed that risk identification, response and control/monitoring were measured consistently (alpha and composite reliability above 0.80), but the results suggest that assessment activities are less well translated into operational outcomes. The study concludes that risk management on the project is present but unevenly implemented, and recommends stronger institutionalisation of risk identification and assessment processes for large-scale infrastructure delivery in Nigeria.
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1. Introduction
Construction projects, and large-scale infrastructure projects in particular, are characterised by high levels of uncertainty and exposure to diverse risks. Inadequate risk management practices have been associated with delays, cost overruns and poor-quality delivery, and these challenges significantly undermine project performance. The socio-economic importance of the Lagos–Ibadan Motorway makes it a primary channel for commerce, movement of passengers, and regional integration in Nigeria. The delays have created a negative socio-economic impact and made the improvement of the project a priority for the nation (Guardian, 2023; Nigeria Sovereign Investment Authority [NSIA], 2025). A lot of funding and other forms of commitment have been made to the project. However, the persistent inefficiency has been caused by a severe funding gap, volatility in the materials market, design and supervision issues, and safety risks. All of these have had a negative impact on the timelines, cost and quality.
While most previous studies have recognized the common infrastructure risks of design and construction, materials shortages, unstable soil, and political-economic uncertainties (Chileshe & Babajide, 2010; Leo-Olagbaye & Odeyinka, 2020), not much empirical studies have focused on describing and assessing the risks and the various mechanisms in place for managing these risks in large-scale construction projects in Nigeria. This study undertakes to fill this gap by analyzing the risks on the Lagos–Ibadan project, with the aim of offering insights to help improve resilience and accountability in the execution of future infrastructure projects.
The larger research project that this article is part of was conducted to assess how effective the implemented risk management strategies were during the reconstruction of the Lagos-Ibadan Motorway.This article reports on the first two objectives of that study, namely to:
i. identify and categorise the key risks associated with the Lagos–Ibadan Motorway construction project; and
ii. assess the extent and effectiveness of risk management practices implemented in the project.
Addressing these two objectives provides an empirically grounded risk profile for the project and an evidence-based assessment of how well established risk-management functionsidentification, assessment, response and controlare currently performing, thereby laying the foundation for more effective risk governance in future large-scale infrastructure delivery in Nigeria.


2. Literature Review
2.1 The Concept and Classification of Risk in Construction
Risk is inherent to human activity, but the complexity of construction operations renders projects particularly susceptible to it (Olamiwale, 2014; El Khatib et al., 2020). Risk has been defined as a situation in which prior information and experience form the basis for action toward a potential outcome, arising whenever a decision is made among a continuum of possible outcomes and associated probabilities (Domínguez-Gómez & González-Gómez, 2021). Other scholars prefer to define risk beyond just financial implications. They suggest that risk can be, related to loss, harm, disadvantage, or setback (Ubani et al, 2015). When these definitions are considered together, they suggest that the risk in construction captures the complexity of the potential loss in a broad sense, and the uncertainty that must be dealt with when making a decision. According to Turner (2020), risk will have a wide array of implications, including the performance and the overall expenditure of the project, and even the quality of the project. For instance, due to the lack of consideration of the possible changes in the sub-surface conditions, the designs of the project would have to be altered, leading to delays, compromise to the quality of the project, and increased costs.
Depending on the source or impact, risks can be grouped into internal and external risks, or known risks, known unknowns, and unknowns. Groups, such as Alawneh et al (2024) have, in the past, divided risks into internal and external categories or known, known unknowns, and unknowns, based on their predictability. Grouping risks helps in easier and better decision-making, distribution of resources, and design of specific mitigation strategies. Kishan et al. (2014) and Aloini et al. (2012) agree on the positive impact of grouped risks for decision-making in resource allocation and the development of particular strategies for risk management. In their respected context of research, several authors have shown different ways of classifying risks. Odimabo (2016) used a classification that identified logistical, management, construction, political, financial, legal, and environmental risks. Derenyielo and Joseph (2018) made a distinction of risks into market, policy, political, technological, financial and legal risks. Alavifar and Motamedi (2014) further simplified risks into client-based, industrial, environmental and project-related risks. Siraj and Fayek (2019) expanded the classification of risks by the management of risks by Contractors, Consultants and Clients (CCCs) to include construction, design, environmental, political, financial, contractual, and physical risks.

2.2 Types of Risks in Construction Projects
ISO 31000:2018 and PMBOK Guide include a variety of risk management contexts and provide a solid basis for risk management. They include treatment and the PMI considers internal and external factors impacting project scope, time, cost and quality. In construction, the widely accepted risk management frameworks are categorized into 7 groups (Berenger & Justus, 2016; Odimabo, 2016); they include: physical, construction, design, political, financial, legal-contractual, and environmental risks.
Some risks are largely out of the project’s control. These include adverse weather, fires, landslips and other site incidents (Odimabo, 2016). Risks associated with construction occur within the execution phase. Delays during site possession, labor shortages, equipment failures and poor inventory management, and unforeseen site conditions are other construction risks. Design risks stem from incomplete or poorly specified design scope, inadequate design detail, frequent design changes and delayed design approval, all of which can trigger variations, claims and cost escalation (Berenger & Justus, 2016). Political risk involves potential changes in law and regulations, unreliable permit procedures, and the potential for work stoppage (Enshassi & Jaser, 2008). Environmental risk involves the potential for negative impacts to the environment, and pollution, along for the geologic, topographic, and climatic constraints on construction (Ansah et al., 2016). Legal–contractual risks come from the system of laws and contracts that govern the project, and financial risks cover the potential for no funding, poor cash flow, the default of a contractor or supplier, the inadequate payment for contract changes, and the risks of inflation and exchange (Odimabo, 2016).
2.3 Risk Management Practices in Construction
Risk management refers to the risk transfer mechanism that allows projects to be executed with more planning (Rashid, 2023), and includes the assessment of and response to the risks that are inherent to the project (Kuo & Lu, 2013). Efficient risk management is an active process (Ahmed, 2017). Unlike the passive response that occurs when a risk has been realized, active risk management seeks to promote positive outcomes and mitigate the likelihood and/or consequences of negative outcomes. The risk management procedure includes, but is not limited to, the identification, assessment, response, and control of risks.
Risk identification is considered the first stage of the project risk management process and refers to the identification of the potential project risks and their related causes (Nnadi et al., 2018; Ghasemi et al., 2018). For effective identification of the risks, there is a need for access to essential project documents like project charter, scope statement and work breakdown structure, and identification generally makes use of brainstorming, interviews, surveys, and expert systems. Risk assessment follows the identification and refers to the assessment of the probability of the risk occurrence and the severity of the consequences, which may be done qualitatively by describing the risk using a continuum, or quantitatively, by the use of risk measurement and the application of mathematical and statistical techniques (Tawfek & Bera, 2018). Risk response is the selection of the adverse strategies associated with the identified risk, and the assessed risk response strategies generally cited are avoidance, reduction, transfer and retention, which are consolidated into avoidance, mitigation and acceptance (Ghasemi et al., 2018; Zhang, 2016). The last step which is the risk control stage is the implementation of the selected risk strategy, the placing of assurance for the continued effectiveness of the strategy, and the identification of new risks during the course of the project. The control stage is mainly proactive, as it entails the revision of plans, development of contingencies, and the constant communication of developing risks to the relevant stakeholders (Ugwu et al., 2019).
2.4 Risk Management and Project Performance: The Nigerian Context and Research Gap
The identification, assessment, and control of risk, carried out in an orderly and methodical fashion, is necessary to achieve project sustainability. The early identification of risk improves the quality of decisions and the level of preparation. The assessment of risk provides the basis for the allocation of resources and the development of a mitigation strategy. (Irfan et al., 2024; Turner, 2020). Unfortunately, the number of empirical studies that analyze the relationship between the practice of risk management and the execution of resilient projects is sparse, particularly in emerging economies that have their own unique resource and governance challenges. (Armitage et al., 2017). The need to manage risk in Nigerian construction becomes imperative when considering the size, complexity, competitiveness, and the politico-economic instability that characterizes major projects. (Ubani et al., 2015). Despite this, very little practical research has focused on the Lagos–Ibadan Motorway project, for example, to classify the risks it has faced and to evaluate the risk management practices that have been employed. The research provides a response to this lack of research.

3. Methodology
A quantitative survey design was utilized for this research. Surveys offer a way to gather data that can be analyzed quantitatively. This drives studies toward objective conclusions that can be verified as reliable (Kothari, 2004; Walliman, 2011). The use of surveys has proven effective in similar studies concerning Nigerian infrastructure, and thus, this design was deemed appropriate to recognize the various risks and understand the risk management practices associated with the Lagos–Ibadan Motorway.
Participants in this study were construction professionals and stakeholders who engage with the construction and development of large-scale national infrastructure in Nigeria and included project managers, engineers, architects, quantity surveyors, contractors, consultants and government personnel. They were sampled from institutional databases of the Council for the Regulation of Engineering in Nigeria (COREN) and the Nigerian Institute of Quantity Surveyors (NIQS); the population is approximated to be 80,000 registered professionals.A purposive sampling technique was employed to ensure that only professionals with direct or indirect involvement in the project, knowledge of risk management practice, and at least five years of relevant experience were included. Applying Kothari's (2004) formula for a finite population, with a 95% confidence level (Z = 1.96), maximum variability (p = q = 0.5) and a 5% margin of error, a minimum sample size of 382 professionals was calculated; a total of 350 valid, fully completed questionnaires were retrieved and analysed, representing a response rate adequate for the statistical techniques employed.
Data were collected using a structured questionnaire comprising closed-ended and five-point Likert-scale items covering the key risks associated with the project and the practices used for risk identification, assessment, response and control. Descriptive statistics (frequencies, percentages and means) were used to summarise respondent demographics and to rank the perceived importance of individual risks and the perceived effectiveness of risk management practices, using the Mean Item Score (MIS) technique. Ethical approval followed the standard principles of informed consent, confidentiality, anonymity and non-maleficence; all responses were coded and analysed in aggregate form to protect respondent identity.

4. Results and Discussion
4.1 Profile of Respondents
A total of 350 questionnaires were retrieved and analysed. As shown in Table 1, the majority of respondents were engineers (52.9%), followed by government officials (14.3%), project managers (13.7%), quantity surveyors (9.7%) and consultants (9.4%). Most respondents held a Master's degree (52.6%), while 37.7% held an HND/B.Sc and 9.7% a Ph.D. In terms of experience, 76.0% of respondents had between five and fifteen years of experience, 14.6% had sixteen to twenty-five years, 4.9% had more than twenty-five years, and only 4.6% had less than five years' experience. Most respondents (71.7%) reported indirect involvement in the Lagos–Ibadan Motorway project, while 28.3% reported no involvement. This profile suggests that respondents possessed sufficient professional experience and familiarity with large-scale infrastructure delivery to provide reliable information for the study.
Table 1 : Respondents' Profile 
	Profile
	Category
	Frequency
	Percentage (%)

	Profession
	Engineer
	185
	52.9

	
	Project Manager
	48
	13.7

	
	Quantity Surveyor
	34
	9.7

	
	Consultant
	33
	9.4

	
	Government Official
	50
	14.3

	Highest Qualification
	HND/B.Sc
	132
	37.7

	
	M.Sc
	184
	52.6

	
	Ph.D
	34
	9.7

	Years of Experience
	Less than 5 yrs
	16
	4.6

	
	5–15 yrs
	266
	76.0

	
	16–25 yrs
	51
	14.6

	
	More than 25 yrs
	17
	4.9

	Involvement in Project
	Not Involved
	99
	28.3

	
	Indirectly Involved
	251
	71.7





4.2 Key Risks Associated with the Lagos–Ibadan Motorway Project
Table 2 presents the Mean Item Score (MIS) ranking of the key risks associated with the Lagos–Ibadan Motorway construction project. Financial risk was ranked highest (MIS = 3.49), followed by logistics risk (MIS = 3.30), environmental risk (MIS = 3.20) and political risk (MIS = 3.16). Legal–contractual risk (MIS = 3.10) and physical risk (MIS = 3.01) occupied the mid-range, while construction risk (MIS = 2.76) and design risk (MIS = 2.72) were ranked lowest. On average, the identified risks were judged moderately important (mean MIS = 3.09).
Table 2 : Key Risks Associated with the Lagos–Ibadan Motorway Construction Project
	Key Risk Category
	Mean Item Score (MIS)
	Rank

	Financial risks
	3.49
	1st

	Logistics risks
	3.30
	2nd

	Environmental risks
	3.20
	3rd

	Political risks
	3.16
	4th

	Legal–contractual risks
	3.10
	5th

	Physical risks
	3.01
	6th

	Construction risks
	2.76
	7th

	Design risks
	2.72
	8th

	Average mean
	3.09
	—



These findings indicate that both economic and contextual factors dominate the risk profile of the project, a pattern consistent with the wider literature showing that financial and political risks dominate large infrastructure projects in developing countries (Akintoye & MacLeod, 1997), and that logistics and environmental risks are significant barriers to infrastructure delivery in sub-Saharan Africa (Chileshe & Kikwasi, 2014). The prominence of financial and logistics risk suggests that funding volatility, payment delays, cost escalation and supply-chain interruptions dominate practitioners' concerns, while the comparatively lower ranking of design and construction risk suggests that, relative to economic and contextual pressures, technical execution risks are perceived as somewhat better managed on this project. The findings suggest that interventions focused on improving financial planning, procurement resilience and regulatory stability would address a large share of the perceived vulnerability of the project, while continued attention to design and construction risk remains necessary for comprehensive risk coverage.
4.3 Extent and Effectiveness of Risk Management Practices
Table 3 presents the MIS ranking of respondents' perceptions of the effectiveness of the risk management practices implemented on the project. Risk response was rated the most effective practice (MIS = 3.24), followed closely by risk identification (MIS = 3.20). Risk assessment/analysis was rated moderately effective (MIS = 3.14), while risk control was rated least effective (MIS = 3.09). On average, the risk management practices examined were judged effective (mean MIS = 3.17), indicating that, overall, risk management is present and functioning on the project, though with variation in the perceived strength of individual practices.
Table 3 : Extent and Effectiveness of Risk Management Practices Implemented in the Project
	Risk Management Practice
	Mean Item Score (MIS)
	Rank

	Risk Response (RRs)
	3.24
	1st

	Risk Identification (RI)
	3.20
	2nd

	Risk Assessment/Analysis
	3.14
	3rd

	Risk Control
	3.09
	4th

	Average mean
	3.17
	—



To assess the extent to which these practices are being systematically applied and consistently understood by practitioners, the underlying measurement constructs were further examined for reliability and convergent validity. Cronbach's alpha values for risk identification (α = 0.815), risk response (α = 0.954) and risk control/monitoring (α = 0.912) all exceeded the recommended threshold of 0.700, as did their composite reliability scores (ρc = 0.874, 0.955 and 0.934, respectively), and their average variance extracted (AVE) values exceeded 0.500. This confirms that these three practices are being consistently and coherently applied and understood across the sample, supporting the MIS findings that identification, response and control are functioning practices on the project.
Risk assessment/analysis, by contrast, showed a weaker pattern in the wider structural analysis, where it demonstrated a negative rather than positive association with project performance outcomes, suggesting that while assessment activity is undertaken, it is not being effectively translated into operational improvements on cost, time or quality. This is consistent with Odeyinka, Lowe and Kaka (2008), who observed that in Nigeria, risk assessment is often treated as a procedural formality rather than being translated into actionable mitigation strategies, and it contrasts with Zou, Zhang and Wang (2007), who argue that systematic risk assessment underpins effective risk management more generally. Taken together, the results suggest that risk management practice on the Lagos–Ibadan project is present and, for identification, response and control, reasonably well institutionalised, but that its overall extent and effectiveness are constrained by weaknesses in how risk assessment is operationalised—an important qualification to what would otherwise appear to be a moderately effective risk management system.
5. Conclusion and Recommendations
This study set out to identify and categorise the key risks associated with the Lagos–Ibadan Motorway construction project and to assess the extent and effectiveness of the risk management practices implemented. The results indicate that the financial, logistical, environmental, and political risks dominated the project’s risk profile, which is indicative of the economic and governance-related challenges of large-scale national infrastructure projects in developing countries. Environmental, and design and construction risks, attempted to address, and received lower scores. Concerning risk management practice, the project contained a working system. The practices of risk identification, response, and control were implemented on the project with a reasonable degree of consistency. Participants cited the practices to be of moderate to high effectiveness. The practice of risk assessment, and risk management in general, was described to have been done, but was poorly executed. The gap in risk management practice on the project was most evident in the assessment of risks, which was poorly done relative to the other practices.
It is encouraged that the Federal Ministry of Works and Housing and the project delivery team improve risk assessment in specific ways. For example, instead of treating risk assessment as a part of the documentation process that is separate from the other project phases, contractors and consultants should connect risk assessment to a working risk register with defined ownership and protocols for escalation. Financial, logistical, environmental, and political project risks should be organized and assessed in order at the start of large, new, and complex infrastructure projects. For evaluation, the methodology of the seven-category scheme, as referenced in this document, can be employed. Then and only then can risks be planned for appropriately. Design and construction project risks, although ranked of lesser importance, should still be managed in order to cover project risks comprehensively. The assessment of the project delivery team should focus on the operative use of the risk assessments and management over the life cycle of the project.
As a cross-sectional survey of perceptions and using purposive sampling, this study is limited in assessing the temporal aspects of the project delivery function and the generalizability of the results is limited to large scale road construction projects in Nigeria. The results do nonetheless outline an empirically substantiated risk profile for the construction of the Lagos-Ibadan motorway. From this, a precise description can be derived where risk management practices are advanced and where they are weak.
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