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[bookmark: _Toc24137][bookmark: _GoBack]ABSTRACT
The socio-economic and operational effects of theft on construction projects performance in Ibadan, Oyo State were investigated. The objective were common forms of theft to be identified, socio-economic and operational causes, impact on cost, time, quality and productivity and ways of reducing the theft. The descriptive survey design was used. A structured questionnaire was used to collect data from 384 construction stakeholders that were analysed by frequencies, percentages, mean scores, Relative Importance Index, correlation and regression. Theft of electrical fittings, cement, steel, fuel, tools and materials were found to be common. Theft was facilitated by rising material prices, poverty, unemployment, weak law enforcement and poor worker welfare and informal resale markets. In practice, inadequate site security, inventory control, supervision and limited technological monitoring increased vulnerabilities during the operation. Theft caused delays in activities, added to costs, decreased productivity, and affected the quality and client satisfaction. The study suggests enhanced security, digital inventory management, supervision, worker's welfare, community involvement, and risk management.
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[bookmark: _Toc10871]1.1 Background to the Study
The construction sector plays a pivotal role in the development of economy, urban development, employment and social infrastructure. The construction sector in developing countries is involved in the provision of housing, roads, business and commercial facilities, public buildings, schools, hospitals etc. which enable social and economic life. But projects in construction frequently face risks that persist over the project's duration threatening the performance of the project in terms of cost, time, quality, productivity and satisfaction of the stakeholders. Poor planning, ineffective management of materials, project delay, cost overrun, weak supervision, insecurity, corruption, vandalism and theft are among these risks. The literature in the recent past has revealed that cost overrun and time delay issues are still commonplace in construction projects worldwide regardless of the type of project, and many of these issues are associated with operational weaknesses, risk exposure, and poor project management practices and project conditions [1, 4, 10, 13, 19, 42, 52].
In the construction industry, the most frequent ways to evaluate the performance of a project is to measure its cost, schedule, quality, and functional performance or outcomes against its planned goals. If a project is delivered within the estimated budget, within the agreed time frame, to the technical specifications agreed and accepted by the client, then generally speaking the project has been successful. But when unforeseen losses happen during construction, a contractor's or project team's capacity to achieve these performance measures is compromised. Theft is one of such losses. In addition to being a criminal activity, it is also a project management issue since it can directly impact resources availability, resources cost, site productivity, schedule stability, and trust of project participants [12, 25, 41, 44].
Theft is defined, within the context of construction, as the removal, diversion, conversion or misappropriation of materials, tools, equipment, fuel, fittings, cash, documents or other property of the construction project without written authorisation by the Construction Contractor. It can be through external infiltration of construction sites, collusion by construction workers, unscrupulous subcontracting, manipulation of procurement data, diversion of resources on delivery and by deliberately underreporting supplies on projects. Theft may also be linked to vandalism, involving the removal of stolen articles following damage to site facilities, equipment, temporary structures or works. It has been demonstrated in earlier and recent studies that theft and vandalism have been a problem on construction sites especially when the site security is not adequate, materials are poorly stored, records are not kept properly and access control is not implemented [2, 11, 12, 25, 41, 44].
Theft on construction sites and the wider social and economic context of the crime is relevant because the crime of theft does not exist in isolation of the environment. Construction sites are frequently situated in the neighborhoods of poverty, unemployment, and economic hardship, and may be in areas where the youth restiveness and low levels of law enforcement affect the risk of theft. In areas with high construction material prices, stolen construction materials may be able to be resold in the informal market for less due to the materials' lower cost. Poorly secured construction sites can be seen as easy pickings for opportunistic offences when there is a high unemployment rate. In some cases where labour wages are low or irregular, it is possible for internal theft to rise as workers might rationalise stealing materials or tools as a form of compensation for the lack of fair treatment. Research on construction theft, infrastructure vandalism and local crime has revealed that socio-economic pressures, community disruptions and criminal opportunities can make projects targets for construction losses due to theft [20, 32, 39, 41, 51].
It is as important as the operational aspect of theft since construction theft is frequently supported by the deficiencies in the site management systems. Low level of site fencing, no trained security staff, lack of security technology, lax material management, poor storage procedures, inadequate monitoring, poor gate pass procedures, infrequent stock taking, and sub contractor management inefficiencies can all provide opportunities for theft. However, in many instances it is not the offender's presence that is the issue, it is the organisation of the construction site that allows the offender to commit the offence and not get caught. This is consistent with research that indicates that increased site security, technological surveillance, inventory monitoring, access restriction and accountability systems can help deter and minimize theft and vandalism from construction sites [11, 22, 25, 41, 44].
Temporary and fragmented construction sites make it even more difficult for construction projects to be operational. Construction can change rapidly and continuously as compare to permanent industrial facility. Materials are brought, transported, applied, stored and even left exposed. Various workers, subcontractors, suppliers, artisans, consultants and visitors may come into and go out of the site at various times. This can make tracking a challenge, particularly if project managers fail to exercise proper access control, storage and documentation. Subcontractors have also been mentioned as a possible link to crime in the architecture, engineering and construction industry because weak supervision and documentation of production could result in an accountability gap [30]. These can create real challenges in establishing if the losses are due to external theft, internal theft, weak record keeping or loss due to waste, fraud or negligence.
Theft is important to cost performance as stolen materials, tools or equipment will require replacement prior to work continuing. Replacement adds to project costs, impacts profit margins and can result in claims, variations or dispute from client and contractor. If the theft of expensive materials, like reinforcement steel, cement, cables, plumbing fittings, electrical materials, tiles, diesel or mechanical equipment, costs a lot, then the loss is significant. Literature review on construction cost overruns revealed that unexpected losses, material management, risk exposure and weak project control systems are some of the factors that make the construction cost exceed the original estimate [1, 8, 17, 31, 36, 37, 43]. Theft thus can be seen as one of the practical ways in which cost overrun can happen, especially if there is insufficient budget to cover losses multiple times.
Theft also negatively influences time performance as it can disrupt activities on the site. When materials are stolen which are required for a planned task, employees might be left idle, equipment might not be used, and other tasks might be postponed. In construction, delays to one task might mean that another task is delayed as well, particularly in the event of a project being tightly planned. Theft of reinforcement materials can lead to delay in concrete works, theft of electrical fittings can delay finishing works, theft of fuel can delay equipment operation, etc. A number of published papers examining construction delay have consistently identified that resource unavailability, poor site management, risk events and ineffective project management and control are factors that lead to delay [9, 15, 21, 26, 27, 40, 45]. Theft should not only be considered as a security issue, but also as an operational risk that can affect workflow and impact on project timelines.
Theft has a negative effect on quality performance. When materials are stolen and project team is under pressure to keep on schedule or lower replacement costs, there may be a temptation to use cheaper materials, decrease material quantities, lower specifications or rush construction activities. These can impact on the longevity, safety and usability of the finished product. Another instance that can impact quality is when stolen tools or equipment keep workers from using the correct tool for a job. Larsen recognizes that these three concerns of schedule delay, cost overrun and quality level are interrelated in public construction projects, and may cause problems in one performance area if this results in other problems in other areas [28]. Thus, in cases where there is a cost and time pressure due to theft, it can impact quality outcomes indirectly.
Issues of insecurity and criminality have come to the fore in construction project delivery in some developing contexts. Theft, vandalism, insecurity, community disruption, violence and extortion can affect the successful delivery of construction projects and sustainability of infrastructure; studies in Afghanistan, Ghana, Malawi, South Africa and Nigeria reveal this [2, 5, 6, 7, 14, 41, 44]. The problem is of special concern in Nigeria where the security setup of construction sites can be quite different from one site to the next. There are well fenced, well monitored and supervised sites and poorly fenced, poorly monitored and poorly supervised sites. A study on the causes of construction sites theft in Nigeria by Salami, Sanni-Anibire and Olurin gives a foundation of the root causes of construction sites theft while Ibrahim's study on the technological security measures in public building projects in Nigeria shows that construction sites theft can be mitigated through the use of technological security measures [22, 41].
This study is conducted in Ibadan, the capital of Oyo State, which is an appropriate study area as it is one of the major urban centres with perpetual residential, commercial, educational and public construction activities. The cities' growth has led to the development of construction sites in all formal estates, informal neighbourhoods, institutional areas and along commercial corridors. The sites vary in size, ownership, security arrangement, project type and project management structure. This diversity provides Ibadan as an environment that is relevant to exploring the effect of socio-economic factors and operational practices on the incidence and effect of stealing on the performance of construction projects. The problem is not just if theft takes place, but its impact on the cost, time, quality, productivity and overall delivery of construction projects in the city.
While theft in construction sites has been examined in other countries and some Nigerian contexts, there is still a need for specific evidence related to the effect of theft on construction project performance in Ibadan, Oyo State. Many construction issues are influenced by local conditions such as the characteristics of urban development, site location, community relations, labor relations, security systems, material supply chains, and project management culture. The development of an empirical picture of theft types that are prevalent, socio-economic and operational factors that lead to theft, the impact of theft on project performance and the implications for reducing losses due to theft can be gained from a survey-based study of relevant stakeholders in the construction industry. The socio-economic and operational effects of theft on construction project performance in Ibadan, Oyo State is thus targeted for this study.
[bookmark: _Toc2647]1.2 Statement of the Problem
The cost overrun, time delays, inferior quality delivery, site productivity issues and risk-related disruption remain a challenge to construction project performance in Nigeria. These issues have been extensively discussed in construction management research but theft is generally not addressed as a primary issue affecting project performance; rather it is treated as a minor issue. A number of studies have focused on general risk factors of cost overrun and delays, including poor planning, inflation, ineffective project management, procurement issues, financial limitations and lack of resources [1, 4, 10, 13, 19, 35, 42]. While these factors are critical, they are not the only reasons for the losses that occur in the real world of construction sites involving the theft of construction materials, tools and equipment, and fuel. Theft causes financial losses which are avoidable, a disruption to work programmes, higher replacement costs, loss of client satisfaction and loss of contractor profit.
What makes theft on construction sites a problem is that it is a socio-economic and operational problem, and many construction projects are dealing with it only when they have suffered losses. In terms of socio-economic factors, poverty, unemployment, increases in material cost, crime, lack of effective police, resale markets and pressure from the community are likely to be determinants of theft. Theft can be fostered from an operational standpoint through poor site security, weak inventory control, poor supervision, poor storage practices, and unrestricted access to a site and lack of technological monitoring. The combination of these two dimensions creates a threat of recurring losses at construction sites. Previous work has shown that theft and damage happen on construction sites, and that conscious and deliberate efforts are needed to control this phenomenon [2, 11, 12, 25, 41, 44]. But there is need to understand how these factors particularly affect construction project performance in Ibadan.
Building theft is not something to take lightly. Materials can be stolen and require contractors to spend extra money to replace. Workers might not be able to carry out scheduled tasks when tools or equipment are stolen. Machine operation might be interrupted when fuel and/or consumables are stolen. If fittings are removed and/or vandalised, then rework is required. These results can result in increased costs, delays, loss of productivity, low quality and disagreements with project stakeholders. Research on cost overrun, time delay and construction risk has demonstrated that project performance is very sensitive to unexpected disruptions and resource control [15, 18, 24, 26, 27, 37, 40, 52]. Theft is thus a performance risk that needs to be investigated directly not under broad categories like poor management or project uncertainty.
Another factor is that construction theft may go unreported or undocumented. Some contractors may not report thefts because of the risk of damage to their reputation, displeasure by the client, police delays or insurance issues. There are instances where the property may be considered waste, damage or normal property loss. Some situations will make it challenging to identify internal theft as multiple workers, subcontractors and suppliers could have access to the same materials. This can make it challenging to calculate the actual loss from theft and its complete effects on a project's overall performance. The division of labor in construction, particularly when a large proportion of the workforce is employed as subcontractors or through casual arrangements, may place further limitations on accountability and make it difficult to detect thefts [30, 50].
Also, knowledge deficit exists in the local building environment of Ibadan, Oyo State. Studies have looked at construction theft in Ghana [2, 25, 44]; insecurity, vandalism, community disruption, cost overrun and delay in various settings [5, 11, 41, 44]. On the other hand, few empirical studies have focussed on the socio-economic and operational consequences of the theft on construction project performance in Ibadan. This gap is significant because the nature of construction theft can differ based on local economic conditions, urban structure, type of project, security culture and contractor practices. What has happened in other cities or countries may not be a complete picture of construction sites in Ibadan.
Moreover, few studies on construction project performance have concentrated on the cost and time aspects of the construction project with less attention to the impact of theft on the project quality, productivity, site operations, contractor profitability and client satisfaction. However, all these factors can be affected by theft. A project could incur more expense due to materials being replaced, lengthier timelines due to work stoppages, reduced quality due to substandard materials and reduced productivity due to lost time and lower stakeholder confidence due to an apparent lack of project management. It is therefore necessary to have a wider, performance based evaluation to determine the true impact of theft on construction projects.
This study seeks to tackle the problem which is lack of empirical understanding of socio economic and operational factors associated with stealing that affects construction project performance in Ibadan, Oyo State. If there is no understanding, contractors, clients, consultants, project managers and policy actors can remain in a reactive instead of a preventative approach. This can result in reoccurring material damage, increased project expenses, unnecessary delay, construction productivity issues and loss of confidence in construction delivery. This study aims to cover this gap through questionnaire administration to relevant construction stakeholders to analyse the types of thefts that are occurring on construction sites, the socio-economic factors that can result in theft, the effects of theft on construction project performance and the measures that could mitigate losses due to thefts on construction sites in Ibadan, Oyo State.
[bookmark: _Toc4395]1.3 Aim and objectives of the Study
This study seeks to investigate the Socio-economic and operational effects of theft on the performance of construction projects in Ibadan, Oyo state specifically the impact of theft on the four major pillars of project delivery which are cost, time, quality and productivity.
1.3.1 Objectives of the Study
The specific objectives of the study are to:
i. outline some of the major types of theft in Ibadan, Oyo State as it occurs in construction sites;
ii. consider the socio-economic factors that causes stealing in construction sites in Ibadan, Oyo state;
iii. evaluate the factors of the operation that facilitates theft on construction site in Ibadan, Oyo state; and
iv. quantify the consequences of theft on construction project attributes of cost, time, quality and site productivity;
v. evaluate the strategies that can be used to reduce theft and improve construction project performance in Ibadan, Oyo State.
[bookmark: _Toc14851]1.4 Research Questions
The study is guided by the following research questions:
i. What are the major forms of theft experienced on construction projects in Ibadan, Oyo State?
ii. What are some factors behind the stealing of construction materials in Ibadan, Oyo State, Nigeria socio-economically?
iii. What are the operating factors that leads to theft in construction sites in Ibadan, Oyo State?
iv. How does theft affect construction project performance, in terms of cost, time, quality and site productivity?
v. How can the problem of stealing and enhancing the performance of construction projects be reduced in Ibadan, Oyo State?
[bookmark: _Toc13681]1.5 Research Hypotheses
For the study the following null hypothesis is formulated:
HO1: There is no significant relationship between socio-economic factors and the occurrence of theft on construction sites in Ibadan, Oyo State.
H02: There are no significant influence of operational factors on theft occurrence in construction projects in Ibadan, Oyo State.
H03: Theft does not significantly affect the cost performance of construction projects in Ibadan, Oyo state.
H04: There is no significant effect of theft on construction project time performance in Ibadan, Oyo state.
H05: There is no significant relationship between theft and quality and productivity in construction projects in Ibadan, Oyo State.
[bookmark: _Toc6000]1.6 Significance of the Study
The importance of this study is that theft is a serious issue, yet one that is rarely studied, particularly in construction projects. Poor performance in construction projects is frequently cited as cost overrun, time delay, inadequate planning, inadequate project control and ineffective risk management [1, 4, 10, 19, 42]. There are, however, some problems arising at the site level which can cause, or exacerbate, these broader performance issues, such as theft. The study sought to have a more precise awareness of the socio-economic and operation effects of theft of materials, tools, equipment, fuel, consumables and financial resources on construction projects in Ibadan, Oyo State by emphasising on the impact of the theft. The study will be beneficial for contractors as they are directly involved in managing the resources at the site, protecting material, controlling labour activities and meeting the project's cost, time and quality expectations. Theft adds replacement costs, lowers profits, and disrupts work schedules, and could lead to disputes with consultants and clients for contractors. Theft and vandalism in construction sites are studied and it is found that measures are needed to prevent theft and vandalism, such as the use of stronger security measures, improvement in supervision and improvement in inventory control, and use of technological monitoring systems [2, 11, 22, 41, 44]. The results of the study will, therefore, assist the contractors to know the nature of the theft that is most prevalent in Ibadan and the practical measures to be taken to eradicate the theft.
The research will also be useful to clients and project owners. Clients are expecting construction projects to be delivered on time, within budget and within the agreed specifications. If theft is committed, the client can experience distress, such as delayed project completion, higher project costs, fewer value for money, and compromised quality. Construction cost overrun and delay of project delivery are considered as major concerns in project delivery [13, 15, 26, 27, 52] and this study will educate the clients of the importance of addressing construction site theft as a project risk that should be considered since the planning and contract administration stages. It could also stimulate clients to back a suitable security budgeting and more robust project monitoring.
The study will also be useful to consultants, project managers, quantity surveyors, architects and engineers. These professionals participate in the planning process, supervision, cost control, certification, and quality assurance and contract administration. Theft has a negative impact on their work because it can result in missing materials, stock records inaccuracies, stock value discrepancies, rework, claims and changes in project costs. The study will offer practical evidence which could assist construction personnel in the betterment of risk assessment, site reporting, procurement monitoring and project control. The findings will be useful in supporting improved professional decision making with regards to construction risk management, which is an important element in the reduction of uncertainty and the protection of construction project performance [18, 24, 46].
This research study also has implications for construction workers and supervisors as it reminds them of the link between worker safety, supervision, accountability and theft. Uncontrolled access and inadequate supervision, poor welfare, irregular payments, and weak discipline can be contributing factors to internal theft and time theft. Enhancing knowledge on these matters can enable site managers to implement more equitable working practices, responsibilities and systems of accountability. This could help to increase confidence between employees, supervisors and management and decrease unessential losses on the job site.
The study might also be useful to government agencies and policy makers. Construction theft is not just an issue for private projects but more of a global, urban and economic issue. Theft results in a slowdown in the delivery of infrastructure, higher development costs and less efficient use of construction investment in the case of public or private projects. Research on insecurity and vandalism, community disruption and damage to infrastructure indicates that the risks associated with crime can undermine construction delivery and socio-economic development [5, 6, 7, 14, 32]. The results of this study can thus contribute to policymaking on construction site security, urban safety, informal material markets, labour regulation, and cooperation between security agencies and contractors.
The study will add to the academic knowledge in providing contribution to existing research on construction theft in a particular urban development context in Nigeria. Some studies have been carried out on theft and vandalism in construction sites in other countries [2, 11, 12, 25, 41, 44] but more localised studies are needed in Ibadan, Oyo State. This study will thus contribute to the existing knowledge regarding construction project performance, crime risks, site management and construction security. It will also serve as reference for future researchers who are interested in construction theft and project delay, cost overrun, risk management and urban construction problems.
[bookmark: _Toc4618]1.7 Scope of the Study
Geographical area of the study is Ibadan, Oyo State. The choice of Ibadan is made because of its being one of the major urban centres in Nigeria where residential, commercial, institutional and public constructions are ongoing. The study would be based on constructions projects in Ibadan, 'Construction stakeholders with knowledge of the operations on site, management of materials, delivery of construction projects and challenges associated with materials theft, etc. Based on the aforementioned literature review, it is concluded that the scope of the study includes the impacts of theft on construction project performance and socio-economic impacts. The study focuses on forms of theft such as theft of construction materials, tools, equipment, fuel, fittings, consumables, financial resources and labour time. It also takes into account theft-related activities like material diversion, internal collusion, unauthorised extraction from the site of resources, inadequate documentation of material lost, theft in connection to vandalism. The socio-economic factors taken into account are poverty, joblessness, inflation, high material cost, lack of worker welfare, lack of law enforcement, informal resale of stolen materials and pressures of the community. Operational factors that are taken into account are the poor site security, poor inventory control, inadequate supervision, poor storage practices, lack of access control and limited use of security technology.
The scope of the study for the performance aspects are the cost performance, time performance, quality performance, and site productivity. Cost performance is taken into account in terms of replacement cost, extra costs, loss of profit, budget overrun and financial wrangle. Time performance is viewed in terms of work interruptions, idle labour, delay in activity completion and extension of project duration. The quality performance is viewed in terms of rework, use of substitute materials, damage to works installed and possible compromise of specification. Site productivity is viewed against the background of labour inefficiency, lost time and lost productivity due to theft losses.
The respondents of the study will involve relevant construction stakeholders in Ibadan which include contractors, builders, quantity surveyors, architects, engineers, project managers, site supervisors amongst other professionals involved in the delivery of construction projects. These respondents are appropriate because they should have first-hand or second-hand knowledge of the conditions at a construction site, control over resources, and actual or personal experience with theft and project performance results.
The study used a questionnaire as its methodological scope is method. Primary data will be collected from Ibadan's construction stakeholders using the questionnaire. The use of questionnaire is appropriate for the study because it is aimed to collect structured responses from large number of respondents on the forms, causes, impacts and control measures of theft in construction projects.
The basis for the study.
The need to consider theft as a separate type of project performance risk in the construction industry justifies this study. In general, many construction studies have investigated the issues of cost overrun and time delay from very general managerial, financial and technical dimensions [1, 4, 8, 10, 13, 19, 42]. Although these studies are useful, they are not always thorough in discussing the specific issue of theft as a means of resource loss and operational disruptions. Theft may add to construction costs, slow work progress, impair productivity, diminish quality control and foster distrust among project participants. Theft, as a subject, thus allows a better understanding of one of the practical issues on site that can lead to poor performance of the project.
A second reason for studying the issue of construction theft is that it is not only a security issue, but also it is a management issue. When theft is considered a criminal act, such a response can be restricted to guards, police reporting and punishment following losses. But when it's a management problem, storage, supervision, access control, inventory systems, worker welfare, subcontractor accountability, procurement transparency are all part of the considerations. The literature reviewed shows that theft and site security issues can be addressed through deliberate controls and better management on the construction site, and a significant reduction of construction theft has been achieved in the past through those measures [11, 22, 25, 41, 44]. This research is thus appropriate since it combines the two aspects of security and management in the context of theft.
This is also a valid choice of Ibadan, Oyo State. Ibadan is a large urban landscape with various project types such as residential, commercial, institutional and public works. It's built in different socio-economic contexts and security, community interaction, and labour arrangements vary amongst its construction sites. The problems encountered in construction in other countries or cities may not necessarily be directly applicable to Ibadan. Hence a study centred on Ibadan will offer location-specific evidence which will assist in making better decisions among local contractors, their clients, consultants and regulators.
The study is also fully justified because of the need for support in the field of preventive construction management. Theft is typically dealt with when items or equipment have gone missing. This reactive approach can be a costly one as replacement, delay and rework may have already impacted the project. The study will help to identify the behaviours that lead to the theft from a site, the operational and socio-economic conditions that make offenders feel more inclined to steal, and the ways to make a site less attractive to thieves. This is significant because the construction risk management needs to identify and control construction events that can jeopardize project goals in an early stage [18, 24, 46].
Finally, the study's importance is argued based on its potential contribution to academic research. Some past research has been conducted on how theft and vandalism occurs on construction sites, security issues of construction delivery systems, infrastructure vandalism, project delay and cost overrun [2, 5, 12, 32, 41, 44, 52]. There is still a need for more empirical studies which specifically relate socio-economic factors, operational site practices, theft occurrence and construction project performance in a city of Nigeria like Ibadan. This study will fill this void and serve as a foundation for a future study on construction crime, site security and construction performance in Nigeria.
[bookmark: _Toc10283]1.9 Operational Definition of Terms
i. Construction Project: An organized undertaking involving the use of labor, materials, equipment, money and technical knowledge to create a physical structure or an infrastructure facility.
ii. Construction Project Performance: How well a construction project meets the cost, time, quality and productivity expectations. For this study, cost performance, time performance, quality performance and site productivity are used to assess project performance.
iii. Theft: Unauthorised removal, diversion, misuse, conversion or taking of construction resources, including materials, tools and equipment, fuel, fittings, cash, documents and labour time. Theft in this study is defined as either external theft (when someone outside the project commits theft) or internal theft (when a worker, subcontractor or other project participant commits theft).
iv. Construction Site Theft: Thefts committed within or in the vicinity of a construction site that directly impact the resources needed for the project. May include materials, equipment, tools, fuel, consumables, installed fittings or site records.
v. Socio-Economic Factors: Social and economic factors that can be a factor in theft on construction sites. They cite poverty, unemployment, inflation, increasing material costs, poor worker welfare, weak law enforcement, informal resale markets, and community pressure as some of the factors included.
vi. Operational Factors: Factors that exist at the site and during the projects execution that may provide opportunities for theft. They consider poor site security, lack of supervision, lack of inventory control, lack of proper storage, unrestricted access, lack of documentation, and limited use of surveillance technology to be part of this study.
vii. Cost Performance: The capacity of a construction project to stay on budget. For this study, cost performance is impacted when replacement cost, extra expenses, decreased profit margin, claim or cost overrun are a result from theft.
viii. Time Performance: Construction project's ability to complete the project on time. This study considers conditions where theft interferes with work activities, causes delay in material availability, causes idle labour and/or extends project duration as impacting time performance.
ix. Quality Performance: A construction project's ability to satisfy agreed upon technical requirements, workmanship and client expectations. In this study, quality performance could be impacted if there is rework, use of inferior substitute materials or damage of installed works due to theft.
x. Site Productivity: The rate of production of labour, equipment and site operations over a period of time. In this study, productivity is impacted when thieving interferes with the workflow, when it leaves workers idle, when it compromises worker efficiency, or when it delays construction activities.
xi. Vandalism: Deliberate damage, destruction or defacing of construction materials, equipment, temporary works, fitted materials or site facilities. Vandalism is defined as occurring with theft or when it assists in the theft losses of a project in this study.
xii. Site Security: Procedures to secure the resources of construction sites from theft, vandalism and unauthorised access. These can be fencing, guards, lighting, access control, security cameras, inventory check and security policy.
xiii. The process of recording, monitoring, storing and reconciling the construction materials, tools and equipment to prevent loss, waste, theft or misuse..
[bookmark: _Toc23790]1.10 Organisation of the Study
This study is organised into five chapters.
The introduction of the study is given in Chapter One. It gives background to the study, statement of the problem, aim of the study, objectives of the study, research questions, research hypotheses, significance of the study, scope of the study, justification of the study, operational definition of terms and organisation of the study.
Chapter Two discusses the literature related to the socio-economic and operational effects of theft on construction project performance. The chapter covers the conceptual review, theoretical review and empirical review. It discusses the concept of construction project performance, the nature and forms of theft on construction sites, socio-economic factors influencing theft, operational factors contributing to theft, impact of theft on project performance and strategies for reducing theft. The chapter also presents the theoretical framework, summary of reviewed literature and gap in literature. The method of research used in this study is described in Chapter Three. It elaborates on the research design, study area, population of the study, sample size determination, sampling technique, sources of data, research instrument, validity of the instrument, reliability of the instrument, method of data collection, method of data analysis, model specification and ethical considerations. The data gathered from the questionnaires are presented and analysed in Chapter Four. It includes test of hypotheses and discussion of findings, analysis of research questions, demographic characteristics of respondents and response rate. The chapter discusses the results of this research with the literature pertaining to construction theft, project performance, cost overrun, delay, site security and construction risk management. The summary, conclusion and recommendations of the study are given in chapter Five. It highlights the main results and presents the conclusions, recommends what contractors, clients, consultants, project managers, government and security stakeholders can do as a result of the study, and indicates avenues for future research based on the findings.
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[bookmark: _Toc11086]REVIEW OF RELATED LITERATURE
[bookmark: _Toc16231]2.1 Conceptual Review
The conceptual review is the basis for the understanding of the main ideas used as a guide for this study. There is therefore a need to define the meaning of construction project performance, construction theft, the types of construction theft and the socio-economic dimensions of construction theft as the study is focused on the socio-economic and operational effects of theft on the performance of construction projects in Ibadan, Oyo State. This is significant because stealing on construction sites is not only a crime. It is also a construction management problem, a project performance risk and a socio-economic problem or a deficiency in the operation that can impact cost, time, quality, productivity and confidence in the project. Past works carried out on construction projects have highlighted factors that associated with poor construction performance are cost overrun, time delay, inadequate project control, substandard risk management, insecurity, vandalism, improper handling of materials, and poor site administration [1, 4, 10, 13, 19, 35, 42]. In this broader knowledge, theft assumes significance because it results in the loss of resources and the disruption of operations, which in turn can be detrimental to the successful execution of construction projects.
2.1.1 Concept of Construction Project Performance
Construction project performance is the degree to which a construction project meets its goals within cost, time, quality, productivity, safety, satisfaction of stakeholders and functional value. Simply put, a construction project is successful when it is completed on time, within budget and within the scope of work that is required and accepted by the client or end-users. While there are a variety of ways to measure construction performance, cost, time and quality are the most commonly used measures, since they are the three basic expectations of most construction stakeholders [28, 35, 42]. That project is considered to be a failure if it is over budget, not done on time or not up to quality standards even if it is finished in the end.
The notion of performance in construction needs to be understood in the context of construction projects. Construction projects are often conducted in unpredictable conditions and are a resource intensive process, which is also temporary. They need materials, labour, equipment, finance, design information, supervision, procurement, subcontracting and client decision to be coordinated. Many parties are involved so there is no one particular factor that determines performance. It is influenced by planning, management capability, site conditions, financial flow, procurement arrangements, risk exposure, labour productivity, regulatory requirements and external socio-economic conditions [18, 24, 46]. This is because the performance of a construction project is not a one-dimensional phenomenon but a multiple.
Cost performance is one of the most critical aspects of construction project performance. It is a project team's ability to finish the project with the same or as approved budget. The greater the difference between actual expenditure and estimated cost, the weaker is the cost performance. There is a lot of literature on cost overrun in the construction industry, and some of the common causes reported are design changes, poor planning, inflation, material price fluctuation, poor cost control, delay, weak project management and unexpected risks [1, 8, 10, 13, 17, 31]. Theft has a detrimental impact on cost performance in the context of this study since stolen materials, tools, equipment, fuel and fittings have to be replaced before work can resume. This replacement will generate extra costs that may not have been accounted for in the initial estimate. The continuous theft can add up to a significant financial impact and can even impact the profitability of the contractor.
Another key indicator of the success of a construction project is time performance. Means project can be finished in the proposed time. Construction delay is the situation where actual progress is not made in line with the agreed schedule or the completion period turns out to be longer than the date agreed. The construction delay study reveals that the following causes may lead to construction delay: poor planning, material shortage, slow decision making, financial issues, weak supervision, poor construction site management and the occurrence of risk events [9, 15, 21, 26, 27, 40, 45]. Theft can also have the same impact as material, tools or equipment are no longer available - this can stop planned activities and result in idle labour and delays to the workflow. For instance, if the reinforcement steel, cement, diesel or electrical fittings are stolen, the contractor may not be able to proceed with the planned work until they are replaced. This illustrates the mechanism by which theft is a secret reason for construction projects to take longer.
Quality performance is the extent to which a construction project complies with the standards, specifications and workmanship expectations. Quality is another measure of success; an under budget and under schedule project can fail due to poor quality. The quality of the performance is reliant on the selection of materials, on the competence of the workers used, on the correct construction method, on the supervision and on the adherence to the design specifications. Theft can have direct and indirect impacts on quality. Stealth can result in a loss of materials or installed materials that need to be replaced. There is an indirect threat of theft that may lead to the use of cheaper materials, rushed work or lack of attention to specification in order to catch up with time or cost. Delay, cost overrun and quality level, as mentioned by Larsen, are three performance dimensions that are closely related; pressure exerted on one affects the other [28]. This means that when the costs and time are under threat of being lost due to theft, so is quality.
Another crucial aspect of construction project performance is productivity. Site productivity is the rate of production from available labour, materials and equipment within a period of time. An efficient construction site is a place where resources are utilized effectively and work is carried out as planned. Thefts can decrease productivity if they affect workflow, result in idle time, cause rework, lower worker morale or cause uncertainty in material supply. Waste, cost escalation, and lack of operational efficiency have been found to be caused by poor material management, which impacts project deliverables [36, 37, 38]. Theft is related to material loss and inadequate management of site resources and can be considered a productivity issue as well as a security issue.
Stakeholder satisfaction is also related to construction project performance. A project is not a purely technical activity. It's also a contractual and economical connection between the client and the contractor, consultants, subcontractors, suppliers, workers, regulators and, in some instances, host communities. Stakeholder relationships can be impacted when theft happens. The client can complain about the lack of site security, the contractor can complain about lack of control by workers or subcontractors, consultants can ask questions about material records, and workers can start suspecting each other. This lack of trust can impact communication, onsite reporting and cooperation. The results of study in project risk and construction management indicate that lack of control and uncertainty will cause the project to be less efficient and will weaken the project objectives [18, 24, 46]. So, the performance should be viewed not only on the output end, but also on the process of the project.
Construction project performance is more likely to be affected by a broader array of socio-economic and institutional factors in developing economies. Project delivery can be impacted by informal markets, community interference and poor infrastructure, unemployment, weak enforcement systems, and inflation. The operating environment of construction projects is characterized by unstable operating context, and studies from various contexts indicate that construction projects are vulnerable to the cost escalation, delay, disruption and insecurity issues when the operating context is unstable [5, 6, 7, 14, 32, 40]. Theft in construction project can be affected by both external and internal factors of site and this is very important for the present study. Project management aspects as well as socio-economic aspects of projects have thus to be taken into account to arrive at a complete understanding of construction project performance.
The overall performance of construction projects is, in essence, a multi-faceted concept involving cost, time, quality, productivity, satisfaction of stakeholder and value of the project. The concept used for this study is limited to cost performance, time performance, quality performance and site productivity, as these are the ones which are directly affected by theft. Theft can add to cost with replacement expense, impact time with work disruption, degrade quality with rework or substitution and impact productivity with idle labour and site disruption. This makes construction project performance a good dependent variable for the study of the effect of stealing in Ibadan, Oyo State.
2.1.2 The concept of Theft in Construction Projects.
Theft in construction projects occurs when someone removes, diverts, converts or uses construction materials that do not belong to that project, contractor, client, subcontractor, supplier or worker. They can be resources like materials, tools, equipment, fuel, fittings, cables, cash, documents and even labour time. Construction theft can be done by outsiders who gain access to the site illegally or by insiders like workers, security staff, subcontractors, suppliers and anyone else with permission to be on the site. It can also happen through insider/outsider collusion. This is a wide-ranging concept as theft can take many forms on construction sites. This may also include falsification of delivery records, reporting of materials used beyond the quantity delivered, diversion of materials, undercounting of materials and/or unauthorised sale of project resources [2, 11, 12, 41, 44].
Theft in construction projects is a unique problem as construction sites are a high risk area. Construction sites are not static like completed buildings or permanent industrial facilities, but dynamic, shifting, and not easily accessible. Materials are brought in at various times, temporarily stored and transported from one place to another throughout the construction process. Employees, craftsmen, suppliers, subcontractors, consultants, security and visitors are likely to come and go the site regularly. The construction process may also alter the physical arrangements of a site. These attributes make construction sites popular targets for thieves, particularly when the site lacks fencing, lighting, access control, documentation, and supervision [11, 25, 41, 44]. Another area of construction project theft that should be distinguished from regular construction waste is the work of pilferage. Damage, overuse, incorrect measurements, inadequate storage or disposal of materials are all examples of inefficient resource management that result in material waste. Theft, however, relates to the unauthorised taking or intentional diversion of resources. But, it is possible that theft can be concealed in material waste if records are poor. For instance, damaged, lost or consumed cement, steel, timber or fittings may be reported as stolen. Research into material waste and lack of effective material management has revealed that the failure to record material suitably, store material efficiently and have a weak control system can affect the project cost and lead to a reduction in the delivery efficiency [36, 37, 38, 49]. From this perspective, the problem of theft could prove to be hard to spot with poor material management systems.

Theft is not the same as vandalism, but can happen in conjunction with it. Vandalism is defined as the intentional damage of property, facilities, materials or equipment and theft is the taking of property, facilities, materials or equipment without permission. In construction sites, however, an offender can do damage to a store, break a lock, cut cables, break a temporary structure and steal. Theft and vandalism are thus examined together since they both result in losses and interfere with work on the site [11, 12, 25, 44]. Vandalism can be done out of anger, community conflict or extortion, and theft can be due to economic gain. These problems can impact project cost, time and quality. There are two types of theft in construction projects – opportunistic and organised. Opportunistic theft is when someone steals items that are easily accessible while security at a location is inadequate, or supervision is not good enough. This can be in the form of small tools, bags of cement, chunks of steel, electrical fittings or fuel. Organised theft is more sophisticated and can be repeated removal of valuable materials or equipment, sometimes with the assistance of a member of the establishment. Previous research into the organised crime in the construction sector indicates that poor contracting practices and lack of control in the construction sector can leave it open to criminal activities seeking to gain from such illegality [50]. Subcontracting and disjointed project arrangements also appear to be a factor in holding people accountable for crime, as highlighted in more recent research into the architecture, engineering and construction (AEC) industry [30].
It is especially hard to prevent internal theft, as a person with access to the site usually is an insider. Staff can steal small items, divert tools, falsify attendance logs and work together with suppliers. Subcontractors might overestimate the amount of materials needed, they might deliver less resources or they might take the project materials and use them for another project. Security can also be compromised when it is not well managed or when it is motivated poorly. Internal theft is a problem as it erodes trust and can be hard to prove if not there are proper records. Research into construction site theft and site vandalism has revealed that in addition to physical security, management systems that encourage accountability and detection are equally effective in reducing construction site theft and site vandalism [2, 11, 41, 44].
External theft is when people outside the project access the project site or the storage areas, and steal. This can occur at night, weekends, at public holidays or in areas of the site which may not be well monitored. External theft could be made by local criminals, informal material traders, local residents or groups. The risk of external theft can be greater if the site is located in a high crime area, if the surrounding communities are economically impoverished and/or if there are lots of materials that have high re-sale value. Research on local crime and theft trends indicates that socio-economic and built environment factors may influence crime trends [20, 51]. This lends credibility to the notion that construction theft should be considered in the context of the broader surrounding environment of a construction project.
Financial fraud and procurement irregularity may also be related to theft in construction projects. Financial theft can happen when funds are diverted from the project, procurement contract prices are inflated, or payments are made for items that are not delivered, or quantities are intentionally overstated. This type of theft is not as noticeable as the actual removal of materials, but can be just as devastating. Dmitrenko's study reveals that fraud can pose a threat to financial security of construction enterprises [16]. In addition, Nguyen's research about construction corruption in emerging economies also suggests that corruption has socio-economic consequences other than losses at the project level [34]. Both physical and financial aspects of theft in construction are demonstrated in these studies.
The conceptual significance of construction theft is that it illuminates the link between the lack of security and the lack of project performance. Theft leads to decreasing the resources that can be used for work. It makes the replacement of stolen goods more expensive. It delays activities when materials or tools are no longer available. It could lower quality as contractors respond to theft with a lower cost replacement option. It can decrease productivity if the workers are waiting for replacement resources. It can also negatively affect the trust of stakeholder in the contractor's site management capability. Hence, theft must be considered a project risk and not just a crime.
Theft in the construction projects in this study is therefore defined as the removal, diversion, misuse or misappropriation of project resources unauthorised, which impacts the construction performance. It is the concept that covers material theft, equipment theft, tool theft, financial theft, labour time theft, fuel theft and theft related to vandalism. The above definition is suitable because it takes into consideration the physical, financial and operational challenges of construction projects in Ibadan, Oyo State.
2.1.3 Forms of Theft in Construction Projects
There are various ways theft can occur in construction projects, depending on the project type, materials being used, security measures in place, site location and visibility, and the number of people on site. Material theft is the most frequent type of fraud. The most interesting targets for construction materials are those that are valuable, easily transported, and resellable like cement, reinforcement steel, timber, blocks, tiles, roofing sheets, electrical cables, plumbing materials, paint, fittings, and finishing materials. Theft of materials can happen during delivery, storage, or in-transit to site or upon installation. Research about the theft at construction sites indicates that material is one of the most stolen items as it is very much required in the construction and has availability in the market [2, 11, 12, 41, 44].
Theft of materials has serious consequences since materials account for a significant portion of the construction cost. Theft of materials can incur higher costs on the project if materials have to be replaced by the contractor. If the prices are going up, the replacement cost could be more expensive than the original purchase. This is particularly relevant in developing markets where inflation and material price change may negatively impact cost performance. Research shows that material-related, price increases and poor resource management are the main causes of increased construction cost [1, 8, 17, 31, 36, 37]. Thus, material theft is one of the real reasons that the construction project is subjected to cost pressure.
Another prevalent type of construction theft is the stealing of tools. Portable work tools (like drills, saws, hammers, spanners, welding tools, measuring tools, ladders etc) and tools that are around the shop (like tables, hoists, scissor lifts) can be stolen by contractors, visitors and employees. Tool theft might seem less problematic than heavy equipment theft, but it can have a negative impact on daily operations as artisans and labourers rely on tools to undertake certain activities. Tools stolen may make workers redundant, or they may have to use the wrong tools, which will lead to lower productivity and in some cases may be detrimental to workmanship. It has been demonstrated that loss of small individual items can lead to large problems in operations in a construction site through the theft and vandalism studies [11, 12, 44].
Equipment theft is the theft of equipment and/or parts or accessories. This can involve generators, compactors, mixers, pumps, scaffolding parts, formwork systems, surveying equipment and machine parts. Small equipment and detachable parts might be easier to steal when security is lacking, but heavy equipment can be harder to steal due to its size. Theft of equipment can be especially devastating as the equipment needed can be costly and essential for work to be carried out. In the event of a generator or concrete mixer or surveying instrument being stolen, there are a number of activities that could be delayed. This is a direct link between equipment theft and time performance and productivity.
Fuel theft also occurs on construction sites, particularly when diesel and petrol is used for generating, machinery and trucks etc. Fuel is easy to divert since it is used regularly and there is a possibility it is not carefully monitored. Fuel theft can occur when workers, drivers, equipment operators or security staff under report fuel use, siphon fuel from equipment or manipulate fuel records. Fuel theft contributes to higher operating costs; and can cause disruption at the site if equipment is not operational. While sometimes it can be a small problem in itself, it can have big financial and operational impacts if it occurs multiple times.
Another type of construction theft is the theft of installed fittings. This is where items are removed from a building/structure which have already been fixed prior to completion or handover. They are used in electrical fittings, wires and light fittings, sanitary ware, doors, locks, windows, aluminium sections, roofing accessories and mechanical installations. This form of theft sometimes goes hand-in-hand with vandalism, as items installed may be harmed when being removed. It leads to rework and can impact quality due to the need to repair any damaged sections prior to reinstalling stolen parts. Theft of installed works can also prevent the completion and handover of the project, particularly when the replacement works are not available on the spot [11, 12, 25, 44].
Less visible, but extremely harmful forms of theft are financial theft and procurement related theft. This can include misappropriation of project monies, false claims, inflated invoices, payment for undelivered materials, diversion of client funds, manipulation of quantities, and/or collusion between procurement officers and suppliers. Financial theft can be concealed in documents and go undetected until project cost has risen considerably, as opposed to physical theft. Research on financial fraud and corruption in construction has revealed that financial fraud and corruption can affect the economic security of construction companies and can have broader socio-economic impacts [16, 34]. Financial theft is relevant to this study as it could impact the performance of the project even if there was no physical material removed from the site.
Labour-related theft is commonly referred to as “time theft,” and can mean that employees are paid for time not worked or attendance and productivity records are manipulated. This can involve false attendance, early release, intentional laziness, absconding without permission, excessive work time claims or exaggeration of work hours by supervisors or workers. Time theft can be the loss of a resource but it does not involve the actual loss of a resource such as property. When it comes to construction, with labour productivity being a key component of project schedule and cost, time theft can lead to schedule delay and cost inefficiency. This is especially true on places where there is not effective monitoring of the attendance of the children and of their tasks.
Construction projects can also be the site of information and document theft. This includes the unauthorised removal or alteration of drawings, cost records, tender information and procurement records, delivery notes, payment certificates and project correspondence. This may not be as prevalent as material theft, but can impact project control, contractual relationships and financial responsibility. When records are changed or destroyed, it can be hard to track where the material is being used, verify deliveries or settle disputes. This type of theft is related to inadequate documentation and administrative control.
Theft may be also possible through subcontracting arrangements. Subcontractors can shift materials from one project to another, underuse materials provided for specific projects, remove unused materials without permission or claim for materials not used at the project. Lohne and Drevland's discussion on the architecture, engineering and construction industry with respect to crime, also mentions the role of subcontractors in crime in construction and the fragmented project structures can provide opportunities for unethical or criminal behaviour [30]. This is of significance because a large number of building projects depend greatly on subcontractors and artisans and/or temporary workers, making control more challenging.
These types of theft could be different in Ibadan depending on the nature of the project. Risk of cement, steel, blocks, tiles, roofing sheets and fittings being stolen in residential projects could be higher. Theft of electrical and mechanical installations, finishing materials and equipment can be a problem in commercial projects. In public projects, theft can be associated with low accountability, poor supervision and/or vandalism. Security may be absent on small sites, and prevented by collusion with private parties on larger sites. This demonstrates that theft does not happen as a singular event but in many different ways with an impact on construction resources and performance.
2.1.4 Socio-Economic Dimensions of Construction Theft
Socio-economic aspects of construction theft include the broader social and economic issues that affect the frequency, nature and impact of construction theft. Theft is not a problem when materials are available or sites are not secure. It is also caused by the fact that individuals exist in a social and economic setting that can pressurise, facilitate and motivate them to offending. For the construction industry, these socio-economic factors can encompass poverty, unemployment, inflation rates, increasing material costs, low levels of law enforcement, informal trading, poor working conditions, local crime and community attitudes. Theft, vandalism and local crime and infrastructure disruption studies provide evidence that socio-economic conditions may affect the behaviour of criminals and project vulnerability [20, 32, 39, 41, 51].
One of the important socio-economic factors of theft is poverty. Where income is low and livelihood opportunities are scarce, construction sites could be considered as a source for valuable materials that can be stolen and sold for a profit. Materials like cement, steel, cables, timber, tiles and fittings are desirable due to their immediate economic value. Poverty is not necessarily a cause of theft, but with weak law enforcement and poor site security, it can render people more susceptible to the opportunity to steal. In developing countries, a socio-economic analysis of theft seems to indicate that economic distress can affect the rate of property crime, particularly if stolen items can readily be sold in informal markets [39, 51].
The other important dimension is unemployment. Youth unemployment and underemployment can lead to more people wanting to take advantage of the situation and steal, especially in urban areas where construction is happening and materials are accessible. Unemployed individuals may be drawn to construction sites because they believe that they are easy to exploit, particularly when the guard is not present or not adequately equipped. Unemployed youths can also pressure contractors in the host communities for jobs, money or informal benefits in some cases. Without proper management, theft, vandalism or neighborhood disruptions can result. Local conflicts and stakeholder discontent are found to be a potential risk to project delivery in studies on community disruption and construction projects [6, 7].
Rising construction material costs, and inflation can also pose a threat to theft. A higher price for materials means that stolen construction materials are more desirable because they can be resold for profit. Sources in informal markets might be able to give the buyer a stolen item at a lower price, and not ask what the source is. This forms an attractive supply chain that allows the building trade to be sustained through the theft of building materials. Material price fluctuation and inflation are the major concerns in construction project delivery as revealed by cost overrun studies [1, 8, 17, 31]. Rising material prices can cause the increase in costs from another perspective – construction materials will be more valuable for thieves – but this is not the focus of these studies.
Inadequate employee well-being can lead to employee theft. Low-wage, irregularly paid, underworked, or otherwise mistreated construction workers might be more likely to engage in theft or to allow theft by others. In some cases workers may feel they have been exploited and retaliate by taking materials or tools for their own, without authorization. While it is still illegal, this type of behavior is an example of how labour relations can impact site security. When employees feel disconnected from the project, their concern for site resources is likely to be less. Conversely, fair reward, proper supervision, clear policies, and respectful care might lessen the opportunity for insider theft because of increased worker loyalty and accountability.
Socio-economic and institutional factors include weak law enforcement. If there are no controls on selling stolen construction materials, criminals can think that they will not be caught. When police respond slowly, there is no prosecution, or the theft is not reported by the contractors, the criminals will keep on going. There may also be cases of construction theft where the contractor is not aware of it, as they may fear no results, insurance issues, reputation or delays. Research on theft and vandalism control measures indicates that both site-based controls and general institutional support are necessary for theft prevention [11, 41, 44]. This means there is a need for construction theft to be considered a governance and law enforcement issue as well as a contractor problem.
The maintenance of construction theft is important in the informal markets. Materials must be able to be sold, exchanged or used to be useful to an offender. There may be informal building material markets, roadside building material dealers and unregulated building material resale networks that can serve as avenues for the supply of recovered or stolen materials to be turned into cash. This is especially true in urban areas where there are many small building contractors and craftsmen that buy materials from various providers. Stolen materials can easily circulate if there's no demand for receipts or proof of ownership. Their presence can be an incentive to re-offend at construction sites.
Theft can also be caused by pressure from the community and local antagonism. In some construction projects, people in the community are expecting jobs, wages, road access, water system, security services, etc. or benefits from the project. In cases where they aren't fulfilled, the community can turn against contractors. This hostility can manifest as theft, vandalism, obstruction, extortion or disruption of site activities. Previous research in South Africa has revealed that community related tensions can pose a threat to project delivery and operational challenges in construction projects [6,7]. The concept of influence of community relation to construction site is applicable though not exactly the same in Ibadan.
Local crime patterns also are important. A construction site in an area where there is a high risk of theft, burglary or vandalism may be at a higher risk than a construction site in the more secure area. Wang's study on the trends of theft crime proves that socio-economic and built environment factors can affect the crime [51]. Hesna's research on local crime and construction projects also indicates that crime in the local area can impact construction activity [20]. This suggests that the neighbourhood in which a construction site is located can affect the site's vulnerability to theft, particularly in poorly lit, poorly policed areas, with high unemployment or access to informal material markets.
The socio-economic aspect of construction theft is also the impact of theft on overall development. Theft can happen to individual contractors as well. It can lead to higher house prices, slower delivery of infrastructure, less investor interest, lower contractor profits, loss of faith in urban development. The negative socio-economic impacts of infrastructure vandalism have been demonstrated through research on infrastructure damages [23, 32]. Likewise, if theft takes place on construction sites repeatedly, it can affect business costs and improve the efficiency of construction investment. This has the potential to impact on the delivery of public infrastructure and private development in an expanding city like Ibadan.
Thus, the socio-economic aspects of construction theft are presented to suggest that construction theft is not a matter of individual dishonesty but stems from a variety of other factors. It's influenced by economic deprivation, working conditions, economics, relationships with the community, police enforcement, urban crime, and construction material costs. The knowledge gained is vital to this study, as solutions to the theft cannot be restricted to locking stores or hiring guards. Important aspects of a successful response are also workers' welfare, community involvement, reporting systems, working with security services and informal re sale networks..
2.1.5 Operational Dimensions of Construction Theft
The operational dimensions of construction theft are the internal environment of the construction site, management practices, control systems and construction work process that make it possible to rob or facilitate the opportunity to rob. Socio-economic factors will help to explain the environmental context in which the theft takes place, whilst operational factors will help to explain the characteristics of the construction site organisation which may make the theft easier to commit, conceal and repeat. The construction site is already a vulnerable environment as it is always open, resource-heavy and, of course, temporary. Materials are delivered at various times, workers move between different work areas, subcontractors undertake specific work, suppliers bring materials, consultants visit the site and project managers have to coordinate a number of activities within a limited time. Access, storage, supervision and documentation are poor, and this complex and changing environment makes it easy to be stolen in conditions where access, supervision and documentation are weak [11, 12, 25, 41, 44].
Access control is a key area of construction theft. Access control is the process of establishing who enters, when and where and what they bring out. If there are no clear entry and exit routes, people may easily enter and exit the site, including workers, visitors, suppliers, casual laborers and unknown people. This provides opportunities for the movement of materials, tools and equipment without proper authorization. Access control can be informal in many construction sites, particularly small and medium scale sites. Familiar faces may be recognized by security personnel, but they might not maintain a record of movement. Theft is more difficult to detect when there is no gate pass, visitor register, identity card or exit checks. Research and studies on theft and vandalism control measures have indicated that access restriction and proper monitoring and site security measures play a role in reducing the theft on construction sites [11, 41, 44].
Another operating problem that may be linked to theft is the poor condition of the materials. Whether it be temporary storage, unlocked rooms or an open space in a construction site, materials are frequently not stored in secure areas. Cement, steel, timber, tiles, cables, pipes, sanitary fittings and electrical items can be exposed to for extended periods prior to use. Poorly located, poorly lit or poorly guarded storage areas make it easier to steal. Inadequate storage also can cause problems in distinguishing between theft, waste, damage and normal use of material. Research on material management indicates that the absence of effective storage and management of construction materials can impact the projects' delivery, cause waste and lead to cost issues [36, 37, 38]. So, material storage is not just a technical problem, but also a security problem.
Another critical aspect of operations is weak inventory control. The functions of the inventory control are to record the materials received, materials issued, materials used, materials returned and materials remaining in stock. If a company does not keep accurate records or if its inventory is irregular, materials can be stolen without being noticed. If, for instance, 100 bags of cement are delivered to a site, but only crude records are maintained, it may be hard to determine which bags were used, damaged or wasted, or if any bags were stolen. This is also true for steel, tiles, plumbing materials and electrical fittings. Bad bookkeeping practices can also leave room for internal collusion as employees or supervisors can alter records to cover up theft. According to Pararajasingam, Waidyasekara and Victar poor material management was a contributing factor to unsuccessful project outputs, while Okonkwo, Evans and Ekung associated material waste factors with the cost overrun in construction projects [36, 37]. Theft is thus considered as one of the significant operational factors that affects inventory control, thus this study will treat inventory control as a major operational factor influencing theft.
Poor supervision is another factor to construction theft. The construction site has a construction team that is composed of workers, artisans and subcontractors working on different tasks at different locations in the construction site, and continuous supervision is required. Materials and tools can be taken away without permission when supervisors are overworked, negligent or corrupt. Another area that has the potential for time theft is inadequate supervision, as employees can try to log time on for hours that they did not actually work or they can be late to a job without having a good reason. Proper supervision is thus vital in the protection of physical resources as well as in the increase of labour productivity. Construction project performance relies on the appropriate coordination of labour, materials and equipment, bad supervision leads to poor performance and theft conditions [18, 24, 46].
Other aspects of operation are the lack of continuity of construction work. There are a lot of construction projects that depend upon subcontractors, artisans and suppliers and temporary employees. Fragmentation can complicate the issue of accountability since multiple entities might be utilizing common materials and common stores or be working in the same locations. If responsibilities are not well-defined, it may be hard to trace if there is any opportunity for theft. Lohne and Drevland's research on crime within the architecture, engineering and construction industry highlights the involvement of subcontractors with construction crime, and how this can lead to opportunities for unethical behaviour and lack of accountability due to the fragmented project delivery process [30]. It is especially relevant in the construction environment where subcontractors are providing labour and sometimes managing their own materials in the main project environment.
Lack of documentation also makes it easier for theft to occur. Construction documentation consists of delivery notes, material requisition forms, stock cards, site diaries, gate passes, payment records and work progress reports. In the absence of these documents or if the documents are not well kept, it is hard to determine what has been provided, what has been consumed, and what is left. It is also possible that poor documentation could disguise fraud, misappropriation of materials and bogus claims. In this context, theft is not only a physical phenomenon but an administrative failure as well. The weak documentation and lack of accountability in construction exposes construction enterprises to economic losses and unethical practices from financial fraud and corruption studies in construction [16, 34]. So, there needs to be a combination of site level security and record based accountability for operational control.
Not having technological security measures is another operational weakness. In traditional site security, guards, locks and manual checks are often relied upon. These measures are helpful but may not be adequate on large and/or vulnerable sites. Theft detection and prevention can be enhanced through the use of technological solutions including closed circuit television, motion sensors, digital inventory systems, access control devices, material tracking systems and mobile reporting systems. Ibrahim's research on the technological security measures in the construction of public building projects in Nigeria reveals that technology can help to mitigate theft and vandalism [22]. But a lot of construction sites may not adopt such a system because of the cost and lack of technical knowledge or assuming that manual security is sufficient. This compromises the protection of projects and makes them vulnerable to theft.
Other operational concerns include inadequate lighting, inadequate perimeter fencing and inadequate night security. A large number of thefts happen during evenings, on weekends or when supervision is minimal. Outsiders may gain access to the site, if it is not fenced or if the fencing is inadequate. Poor lighting allows thieves to move about undetected. Untrained or poorly supervised guards can overlook or not report suspicious activity. Previous research on theft and vandalism of construction sites by Berg and Hinze along with the recent research in Africa shows that physical site protection is a key component to preventing theft [11, 12, 44]. This is another indication that the physical layout and security of construction sites have a significant role to play in the problem of construction theft.
It is noted that the size of construction thefts may change in Ibadan depending on the nature of the projects and sites involved. A small residential site may have small storage facilities, limited security staff, and not have a formal record system in place. A larger commercial or institutional project could be more formal, but still suffer from problems with subcontractors or the failure to reconcile inventories properly, or by collusion among employees. Public Works projects can have risks when supervision is lax, accountability is poor and materials are for long periods in storage. So the operational dimension of construction theft is significant since it indicates that theft can be minimised if construction sites can be better managed, better monitored and better protected.
2.1.6 Construction Materials Theft
Construction materials theft is when materials used to build are stolen, diverted or misused without authorization. The wide use, ease of removal and the relatively high resale value of materials make them one of the more common items to be stolen from construction sites. Some of the commonly stolen items are cement, reinforcement steel, timber, blocks, aggregates, tiles, roofing sheets, pipes, electrical cables, plumbing fittings, sanitary wares, doors, windows and finishing accessories. Material theft importance comes from the fact that the materials are a major portion of the overall construction expense. Material loss will then have direct impacts on project budget and schedule [2, 11, 12, 41, 44].
There are various points in the construction process where material could be stolen. It can happen at delivery if suppliers fail to deliver the ordered quantity or if some materials are diverted prior to reaching the site. Can happen as a result of materials being taken from stores or open stockpiles. It can happen during distribution and distribution of materials that have been issued for work were not used to the full extent. It can also happen post installation, particularly if the fittings, cables, pipes or finishing materials are stripped from finished portions of a structure. This isn't just crimes in which a person steals material at night. May take place in procurement, internal collusion, inadequate stock control and poor supervision.
Material theft can have devastating consequences for the economy. On a stolen material the contractor will have to replace the material before the corresponding work can proceed. Replacement adds to the project cost, particularly if the replacement component has gone up in costs since purchase. When prices rise or when materials are scarce, the replacement cost of stolen materials may be greater than anticipated, which could further impact cost performance. The studies of cost overrun have revealed that construction project is sensitive to material price fluctuation, poor management of resources, risk exposure and weak cost control [1, 8, 17, 31, 36]. Material theft, therefore, adds to cost overrun, by adding up unplanned spending and cost-effectiveness loss to the project.
Time performance can also be impacted by material theft. Work might be halted if materials needed for a job are stolen, until replacement materials are purchased and received. This delay may affect the activity being interrupted and could also cause delays in other activities that rely on the interrupted activity. Theft of reinforcement steel may result in delayed concrete work, for instance, and theft of electrical cables may result in delayed finishing and commissioning, etc. Research on construction delays has revealed that material shortage, inadequate resource planning and risk events are significant causes of construction delays [9, 15, 21, 26, 27, 40]. Theft of materials can then be seen as a viable cause of material shortage and schedule disruption.
Material theft can also impact the quality of performance. If materials have been stolen, the contractor may be put on the pressure to cut costs or to make up time. This can result in the use of lower quality alternatives or rushed production, particularly when the project is on a tight budget. The quality of the project could be affected if the replacement materials are not of the required specification. Installed materials may be stolen causing damage to nearby work in some cases, leading to rework and possible defects. This demonstrates that material theft can not only impact the financial aspect of construction output but can also impact the technical integrity of the output as well.
Material theft is tightly linked with material waste but conceptually separate. Material waste is waste due to damage, over ordering, handling, design changes and inefficient usage. Theft is the intentional unauthorized taking or redirecting, however. However, in the real world, theft could take place in the guise of waste with poor records. Without proper stock reconciliation, a site manager might not be aware whether missing materials were wasted, damaged or stolen. Research about construction waste and inadequate material management has demonstrated that improper management of materials could have an influence on cost, schedule and environmental effects [36, 37, 38, 49]. This reinforces the notion that material theft can be tackled by improving material management systems.
Material theft is especially significant in the context of Nigeria's construction industry due to the high cost of construction materials and the informal resale markets where they are easily found. When it comes to the sale of cement, steel, cables and fittings, they are in constant demand from artisans, builders and small contractors and can be sold quickly. If stolen items can be sold for cash without risk of detection, the offenders might be tempted to continue. Salami, Sanni-Anibire and Olurin's study of construction site theft in Nigeria proposes the root causes, which are relevant in understanding the causes of theft and Ibrahim's study of technological security measures indicates that with good monitoring, theft and vandalism can be reduced [22, 41]. The material theft in Nigeria is not only a construction problem, it is a site management problem too, as revealed by the studies.
Theft of materials may be related to the nature of urban construction in Ibadan. Most residential and commercial developments are situated near to the old inhabitants, informal markets, transportation and labour settlements. Some sites are fenced and supervised; others are not fenced and are loosely supervised. Materials can be kept on site for a number of days before being used or weeks. Such circumstances will allow the opportunity for theft, particularly in areas of low site supervision. It is, therefore, important to understand the construction material theft of which it directly influences cost, time, quality and productivity in the construction project performance, which makes it a necessary issue in this study.
2.1.7 Equipment and Tool Theft on Construction Sites
Theft and diversion or misuse of construction equipment, tools, machinery, plant, instruments and equipment accessories. The use of construction tools and equipment is necessary for the site operations and allows employees to perform particular tasks efficiently. These can be drills, saws, hammers, spanners, ladders and welding equipment, measuring tapes, levels and other portable devices. This can involve generators, concrete mixing and compaction machinery, pumps, components for scaffolding, formwork systems, surveying equipment, power tools and machine parts. In addition to smaller tools being stolen, theft of tools and equipment can have a significant impact on operations since workers rely on tools and equipment for their daily productivity [11, 12, 25, 44].
Theft of tools is frequent; many tools are portable and easy to cover up. A small power tool, measuring instrument or hand tool can be taken away by a worker, visitor or outsider without immediate notice. Other locations may be where tools are not assigned to a specific worker or proper tool sign in/out is not observed, where theft is not detected until it is needed. Small tools can lead to cumulative cost and productivity issues that can be a problem if taken repeatedly. Workers might have to share inadequate tools, or use inadequate tools or wait for replacement tools to be purchased. This decreases the efficiency of the workforce and can cause delay in work completion.
Theft of equipment can be more costly because construction equipment is a costly item to be bought, rented or repaired. While it might be hard to steal a large machine as a whole unit, detachable parts such as batteries, tyres, cables, fuel tanks, engine parts and accessories can be removed. Sometimes, small equipment like generators, compactors, mixers and pumps can be stolen when security is not tight. Important site activities can be halted by the theft of equipment. For instance, when a concrete mixer is involved in a robbery, then there will be a delay in the concrete construction. Electrical tools and night work could be impacted if a generator is stolen. Surveying activities and setting out may be disrupted if a surveying instrument is stolen.
Theft of equipment and tools impacts on cost performance via replacement, repair and hire costs. After theft, a contractor may have to buy new tools, rent or lease replacement equipment or repair damaged equipment. These costs raise the cost of implementation of the project. If equipment is hired, both the equipment owner and the contractor could be liable under the hire agreement if the equipment is stolen. Claims may also result in delays, paperwork and potential higher future premiums if the equipment is covered under insurance. Unexpected project risks and the poor control systems that are used in construction projects are reported to put financial pressure in construction projects by studies on cost overrun and risk factors in construction [1, 10, 18, 24, 43]. Equipment theft falls into this risk category as it causes unforeseen cost and disruption to operations.
However, time is also impacted by equipment and tool theft since work is frequently scheduled for use of specific equipment and tools. When equipment is unavailable, some workers are unable to perform tasks on schedule. The case may be exacerbated if the equipment is specialised or not available locally. Theft of surveying equipment can for instance cause a delay in site layout, theft of scaffolding components delay work at height. Construction delay literature indicates that resource availability and project management plays a role in timely project delivery [21, 26, 27, 40, 45]. Theft of equipment is thus an important factor of delay because it affects the availability of equipment.
Safety and quality may also be impacted by tool and equipment theft. Workers could resort to "make-shift" or unsafe practices when proper tools are not available. Improvisation can result in substandard workmanship, injury or damage to materials. For example, if the wrong cutting tool is used, finishing materials can be damaged, and if the scaffolding used after the loss of some materials is weak, it can pose a risk to the workers. While this study is not about safety, safety and quality are related to project performance because the project may have to be reworked and it may delay and cost more if it is not safe or of poor quality.
Tools and equipment must be managed and assigned clearly, stored, monitored and accounted for. Tools should be recorded and issued to responsible individuals and returned at the end of each working session. Equipment should be secured and be subject to regular inspection and protection from unauthorised use. If the site does not keep equipment logs or daily inspection records, or tool registers, thefts are more likely. Theft and vandalism control measures are highlighted in studies as being critical for site control, supervision and security systems [11, 41, 44]. This indicates that if site managers implement a mix of physical protection and record based accountability, then theft of tools and equipment can be minimised.
Theft of equipment and tools can be different from project to project in Ibadan. Hand tools, ladders, small cement mixers and small generators can be stolen at small residential sites. In larger commercial or institutional facilities, theft of power tools, scaffolding components, surveying instruments and equipment components may occur. Many contractors are already working with limited budgets and even minor losses can have an impact on the progress of work. Hence, theft of equipment and tools is a pertinent factor of construction theft in this study as it impacts productivity, cost control, timely project completion.
2.1.8 Labour Related Theft and Time Theft
Labour related theft is any type of theft that is associated with the misuse, diversion or falsification of labour resources on a construction site. One of the most prevalent is time theft. When employees are paid for time spent that is not being used for a productive purpose. This can involve: unauthorised absences, ghost workers, collusion between workers and supervisors, false attendance, late or early arrival, or early or late departure. Time theft isn't technically stealing materials of equipment, but it is cheating on the resources anyway, since labour costs are being charged without any productive output.
Labour productivity is crucial to construction projects. Poor labour performance is a potential cause for delay and cost, even when materials and equipment exist. Labour related theft adversely affects the productivity as the paid working hours are not fully utilized and used for completing work. If workers sign attendance registers but do not work efficiently, the project will have to bear the cost of the labour, but will not get the output. This can lead to delayed project schedule and higher labour expenses. Research on construction delays and project performance has revealed that poor management of the construction site, ineffective supervision and inefficiency of resources are causes of time and cost issues [15, 21, 26, 27, 35, 45].
Weak supervision can be responsible for time theft. The supervisor might have to oversee a large number of workers at various work areas on many construction sites. If they aren't keeping track of attendance, task completion and productivity, workers can take advantage of it. The use of casual labour can exacerbate this issue, as workers might be recruited on a day-to-day or weekly basis without any documentation. If the subcontractor provides labour services, the main contractor may not be able to control attendance and productivity. This opens opportunities for false claims of wages or payment for the absentees. Accountability gaps can arise in construction production because of its fragmented nature in the presence of extensive use of subcontractors [30].
Labour related theft can also be found in the form of material misuse by labourers. The worker can use leftover materials, remove some cement, steel, nails, timber or fittings, or remove some materials from the project for private use without permission. These may be considered minor, particularly if it is materials that seem to be in surplus or not adequately monitored. But, frequent minor losses can add up to a big expense. Furthermore, employees can also be careless with materials by intentionally consuming them to suppress their theft. This could include reporting of excess cement in some cases and diversion of bags. Such practices can be challenging to identify due to poor material management and/or lack of documentation [36, 37, 38].
Labour related theft may be caused due to poor worker welfare. Underpaid, late paid or unfairly treated workers are more likely to resort to dishonest practices. They might feel injustice and argue for time theft or material theft/take theft of tools. This is not an excuse for theft but demonstrates that labour relations is a aspect of theft prevention that site management is required to take into account. Fair treatment and effective supervision increases the likelihood that a workforce will support resource protection than an exploited or disenfranchised workforce. This links labour welfare with site security and productivity.
Supervisors or site managers can also be involved in time theft. A supervisor could may inflationate the number of employees on the premises, approve payments for workers who are not working or bribe labour suppliers. This type of theft is hard to spot as it happens in wages and is not readily visible. If clients or consultants are only using reported labour numbers and not verifying actual labour output, this can be continued. In the construction industry, financial fraud literature indicates that fraudulent activities can pose a risk to the economic stability of a construction enterprise and create a lack of accountability on a construction project [16, 34]. Labour related theft can thus be considered as a facet of inadequate financial and operational control.
Labour related theft affects the project performance to a great extent. It adds to the cost of labour, can decrease productivity, can be a time-consuming process, and can cause quality issues. Time on the job is wasted and jobs are delayed. If supervisors overestimate the amount of labour, the project ends up paying more than it needs. Without adequate supervision, the quality of workmanship may be compromised. These problems may occur simultaneously in the areas of cost, time and quality. Labour theft is not a trivial disciplinary problem, but an aspect of the risk of the project, as the success of the project is dependent on the coordination of labour, materials and equipment.
In Ibadan, labour related theft could be relevant due to the reliance on casual workers and artisans and sub contracted labour in the construction sites. Urban construction projects often rely on these arrangements, which may not necessarily involve formal attendance systems or productivity monitoring. If records are ad hoc, it can be hard to prevent time theft and labour claim manipulation. This rendition make labour related theft an important aspect of this study, particularly when considering the wider implications of theft in terms of removing materials.
2.1.9 Financial Theft, Fraud and Misappropriation in Construction Projects
Financial theft, fraud and misappropriation in construction projects are dishonest practices that involve the misappropriation, misuse, or diversion of project money, payments, procurement processes, claims and financial records. Financial theft is not as obvious as theft of materials or tools, and can happen on the construction site without you realizing it. This can be done by over billing, claiming payment for goods that are not delivered, making false variation claims, falsification of quantities, diversion of mobilisation monies, payroll fraud, bribery, procurement collusion, ghost workers and the unauthorised use of project money. The following practices can have serious implications as they can impact on the budget of the project and can also decrease the building resources available for the project [16, 34, 50].
Construction financial theft is commonly associated with procurement. Procurement is the process of obtaining materials, labour, equipment and services for a project. If procurement isn't transparent, then dishonest actors can raise prices, buy substandard materials at higher prices, collude with suppliers and accept payments for goods that aren't provided. In some instances, a supplier might be able to provide less materials than recorded, and a site officer might confirm delivery of materials when actually they were not delivered for personal gain. These are fraud and asset theft in one. Poor cost control, weak management practices and procurement related problems are found to be the factors leading to the cost overrun of projects from cost overrun studies [1, 8, 13, 17, 43]. Financial theft thus undermines cost performance by adding costs without adding value to the project.
Misappropriation of project funds is the use of funds that are meant for construction purposes to other purposes without permission. For instance, these funds for materials can be spent on other things that are not related to the materials, for other projects, or for personal use. This can lead to cash flow issues and postponement of procurement. Site work can be delayed or halted when materials are not bought when needed because of the improper use of funds. Research on construction delay has identified that financial problems and inadequate project management as key factors towards construction delay [15, 21, 26, 27, 40]. Misappropriation has impact on the cost and time performance.
Financial theft also can take the shape of fraudulent claims. Claim for work not performed, materials not provided or services not rendered can be submitted by the contractors/subcontractors or suppliers. At times amounts have been falsely inflated. In some, this can be work done on the job that is presented as valuable work to be performed for a fee, due to theft or poor workmanship. If a certification/verification system is lacking, these claims can be approved. This is a financial loss, and can also cause conflict when it is found. In the building trade, where there are numerous transactions, technological measurements and contractual documents involved in a project, such practices are especially harmful.
Payroll manipulation is another way financial theft can happen. This includes payment to ghost workers, inflated labour numbers, false overtime claims and collusion between supervisors and payroll officers. Labour related theft is closely related to payroll fraud as it is the payment of labour where there was no actual work done. However, if a project has many casual employees it may be harder to identify any payroll manipulation without adequate attendance and productivity records. This again demonstrates the connection between financial management, labour management and site management.
Financial Fraud in construction goes beyond the project. The role of fraud on the stability of business was discussed in the research of construction business financial security conducted by Dmitrenko [16]. Nguyen’s research on corruption in construction in emerging economies also shows that corruption in construction has broader socio-economic impacts [34]. Theft of money or misuse of resources can lead to higher costs for the project, loss of profits for contractors, possible deterioration in value for clients, and loss of faith in the construction delivery process. In the public sector, a financial crime can have a negative impact on the quality and availability of the infrastructure, which impacts society more widely.
Trust and governance are also linked with financial theft. Trust between clients, contractors, consultants, subcontractors and suppliers is crucial in construction projects. Trust is undermined in the event of financial misappropriation. The client can suspect that the contractor is withholding payment on the job, the contractor may doubt the product being delivered by the supplier, and consultants may be more careful about certifying payments. This can delay decision making, create administrative load and cause conflicts. This impacts the financial and the working relationship between project stakeholders.
Financial theft and misappropriation can happen in formal and informal construction arrangement in Ibadan. The formal procurement and payment processes may exist in larger projects but may still be susceptible to hoisting up the cost or collusion. In smaller projects, informal cash handling systems might be in place, with little paperwork or trust resulting in a potential for misappropriation. Financial theft is therefore part of this study because it extends the definition of theft beyond the loss of property, as well as emphasizing the financial activities which can compromise the performance of construction projects.
2.1.10 Site Security and Construction Project Protection
Site security is the protection of the construction site, materials, tools, equipment, employees and documents, as well as the completed works, from theft and vandalism and from unauthorised entry and other threats. Construction project protection is wider than merely physical protection as it also covers administrative measures, technological surveillance, employee responsibility, community involvement, insurance and risk management. It is crucial that effective site security is in place as the construction project involves valuable resources which are usually located in temporary and exposed surroundings. Research indicates that theft and vandalism control measures are, by far, the most important elements in the reduction of losses on construction sites [11, 12, 22, 25, 41, 44].
Physical security is the most obvious type of construction project security. This encompasses fencing, gates, locks, lighting, security guards, patrols, watch posts and secure storage facilities. A well fenced and well guarded site will be less desirable than an open and poorly guarded site. The importance of lighting at night time is particularly noticeable as night-time lighting improves visibility and deters unauthorised movement. High value materials, tools and fittings are also secured in stores. But if guards are poorly trained, poorly paid and poorly supervised, physical security may not be sufficient. Unfortunately, if there is no accountability, security staff can be a part of the issue.
Another important aspect of site security is access control. This includes controlling access to and from the site and movement on site. All workers, suppliers, visitors and subcontractors should be identified and recorded. Materials and equipment that are taken off-site should be approved via gate passes or approval documents. With no access control, it can be hard to know who was in the site and what is still in the site. Studies in construction theft highlight the need for security and control to minimise theft and vandalism [11, 41, 44]. Access control, in this sense, aids in turning site security from passive to active management.
Technological security measures are gaining more importance in the protection of construction projects. Use of closed circuit television cameras, motion sensors, digital inventory systems, electronic access cards, GPS tracking, and alarm systems and mobile reporting platforms can enhance the monitoring and evidence gathering process. In Nigeria, Ibrahim's research on technological security measures in public building construction projects suggests that technology can be used to reduce the incidences of theft and vandalism in public building construction [22]. Technology can help the security guard, minimize manual records and provide a better foundation for investigation. But technology is only effective if installed and maintained correctly, with a suitable power supply and by the user's ability.
Site security also includes inventory control. Having guards and fences at a site does not stop the occurrence of theft if the materials are not recorded properly. All materials received are recorded, all materials issued are authorised and regular reconciliation of all materials on hand. This will make it easier to identify missing parts at an early stage. It also deters employees from stealing from one another as they will know that their records are tracked. The importance of proper resource control in preventing waste, cost increase and poor project deliverables were supported by the material management studies [36, 37, 38]. This study adopts a multi-faceted approach to inventory control, both as an operational practice and a security measure..
2.1.11 Cost Performance in Construction Projects
Cost performance in construction projects is the degree an activity is finished within an accepted price plan or cost estimate. The cost performance is good if the total cost of a project is not more than the planned cost or agreed cost (plus any justified variations). The poor cost performance is a situation in which the actual cost is more than expected, resulting in cost over run, loss of profit, financial pressure or disputes. One of the key success factors of construction projects is cost performance because the clients, contractors and financial institutions are very sensitive to the financial efficiency and value for money [1, 8, 10, 13, 17, 19].
One of the most popular issues discussed in the construction management is cost overrun. Numerous causes have been identified in various countries and project types such as poor planning, design change, inflation, fluctuation of material costs, cost control, financial constraints, exposure to risk, project management, and poor project management [1, 4, 8, 10, 13, 31, 43]. These factors indicate that there are internal as well as external project management factors that influence cost performance. In the context of this study, theft is important because it acts as a direct and indirect contributor to cost overrun.
Theft directly impacts cost performance by the need to replace the resources. If any of the following items are stolen, the contractor will have to incur extra costs to replace: Cement, steel, cables, fittings, tools, equipment parts or fuel. This cost may not have been budgeted for in the initial project budget. If theft happens repeatedly, replacement costs add up, and can dramatically impact the contractor's profit margin. Even minor theft has the potential to put a strain on small contractors' finances. In larger projects, the value may be lost but the efficiency is still lost with the removal of the product.
Indirect damage to cost performance from theft is a delayed job, rework, idle labour, equipment downtime and administration. Workers may still be paid for an activity for which they have been stolen even when their productivity is reduced. Equipment can come to a standstill until replacement materials are obtained. Rework may be necessary if materials have been stolen or damaged after being installed. Extra security may be required following thefts. The contractor also can invest time and money on police reports, insurance claim documents, investigations and internal audits. The indirect costs can be harder to quantify, but can also be significant.
Material theft is especially significant in terms of cost performance due to the fact that construction materials make up a significant amount of the project cost. Cost overrun in construction project has been attributed to poor material management, material waste and material related cost factors [36, 37, 38, 49]. Theft may be included within this material related cost problem given that it is a loss of resources from the project and doesn't add value to it. Stolen materials do not help in the completion of work as in material use. So, any money used for resources seized is wasted money unless the resources can be recovered.
Financial theft and fraud is also a burden on cost performance. Falsified invoices, bogus claims, payment of undelivered materials and misappropriation of cash add to project costs, but do not add to project output. By examining financial fraud and construction corruption, the study has revealed that unethical financial practices can pose dangers to construction companies and have a broader economic impact [16, 34]. Financial theft can be even more devastating than physical theft as it can be hidden within project accounts until significant losses are realized.
Theft and inflation also have an interaction effect that impacts cost performance. If the materials are taken after purchase, they might be necessary to be replaced in higher prices as per the changes in the market. This is particularly true in economies where prices of cement, steel, fuel and imported fittings are often seen to change drastically. Inflation and price escalation have been recognized as cost risk factors in a cost overrun study [1, 8, 17, 31]. Theft will thus increase the costs of exposure by forcing the contractor to go back to the market under less than ideal circumstances.
Cost performance impacts multiple stakeholders in various ways. Contractors could lose profits and face disputes over valuations if their cash flow is affected; clients could pay more; consultants could have disputes over valuation; workers could face delays in payments. Cost overrun can diminish the public benefit in public projects and strain public budgets. It could increase the cost of housing and commercial development in a private project. Thus, theft cost issues can be more than just a loss at each site and impact on the overall affordability of construction and investment confidence.
This study looks at cost performance as one of the primary areas impacted by theft. The issue is not just about the occurrence of the theft, it is about the increase in the project cost, reproduction expenditure, decrease in profit margin, dispute or budget overrun in construction projects in Ibadan, Oyo State.
2.1.12 Time Performance in Construction Projects
Time performance – is the ability of a construction project to be on schedule and finished on time. A project with good time performance is one where activities are finished in accordance with the agreed programme and the project is on time. Bad time performance is when activities are delayed, the completion date is pushed back or disruption to the project means that it cannot be delivered on time. One of the important parameters for the project success is its time performance, as clients may schedule the use, sale, occupation or operation of a project based on the time to completion [9, 15, 21, 26, 27, 40].
Construction delay is a problem in various countries and construction environment. Delay is found to be associated with insufficient planning, late payment, design change, shortage of materials, labor issues, equipment failure, weak supervision, failure to communicate, risk events, and ineffective time management [15, 21, 26, 27, 40, 42, 45]. The above indicate that construction time performance is based on the constant availability of construction resources and appropriate activity coordination. Theft impacts time performance by reducing and disrupting resource availability and planned work sequences.
Theft can be a hindrance to construction activities in several ways. Firstly, materials that have been stolen can't be replaced instantly. When materials for an activity are missing, the activity may be suspended until materials are restocked. Secondly, if materials are available, but the tools or equipment are not, workers will not be able to complete the work. Thirdly, the installation of fitted items could be stolen resulting in rework, a loss of time from new activities. Fourth, theft incidents could lead to investigations, changes in security, and administrative delays. These impacts indicate that theft can have ramifications on both physical productivity and project management.
Theft and delay are particularly significant in their relationship here as construction work is frequently reliant upon one another. A late start to an activity can impact multiple activities that come after it is now being started. For instance, the loss of steel and the delay of concrete work may result in a delay of blockwork, roofing, plastering and finishing. Testing and Handing over may be delayed if electrical cables are stolen during the finishing process. This ripple effect can compound the issue and make the ripper effect be larger than the time it takes to replace the stolen goods. Delay studies indicate that overruns in construction time frequently occur when multiple factors occur, not just one factor [19, 42, 52]. Theft may then be an initial event that can lead to greater schedule disruption.
Theft could also result in a loss of labour productivity, with a corresponding impact on time performance. If materials or tools are not available, the workers may wait, slow down, or move to less time-consuming work. This is wasted time that impacts productivity and can lengthen project timelines. Discouragement will eventually set in with workers, if theft occurs repeatedly, which may also affect their efficiency. Labour related theft and time theft can also have the effect of making the time performance worse, as paid working time is not fully seen as completed working time. This demonstrates that theft impacts time performance, not just with the physical loss of resources but also with the loss of productivity as well.
If the equipment is hard to replace quickly, it can have an especially big impact on time performance if it goes missing. Construction equipment may be hired, specialised or expensive. Should a mixer, generator, compactor, pump or surveying instrument be stolen, the project may have to wait for another to be found. This delay may be longer if the equipment is not readily available in the local market. Equipment theft can have a significant impact on the project timeline, as the availability of equipment, materials and labour at the appropriate time is crucial to its time performance [21, 26, 27, 45].
Time performance can also be impacted by theft, due to extra security measures implemented following theft events. When a significant theft occurs, contractors can slow down site operations to review stock, look into employees, restructure stockkeeping or erect more stringent access controls. Such measures may be required, but may slow production down temporarily. This demonstrates that theft can have long-term repercussions even after replacement items are returned.
Time performance can have severe consequences. For the client, delay can be the postponement of the use of the building or infrastructure. Delays can lead to higher overheads and penalties or claims for contractors. For consultants, delays can lengthen their supervision periods. Delay can cause problems for employees, such as making them uncertain or failing to get paid regularly. If the projects are not completed within the above designated time, they may have an impact on the project status and delay service utilization, as mentioned by Al-Mafrachi and Naimi [9]. Thus, theft delay is not just an inconvenience, it is a performance problem with financial, operational and social implications.
In Ibadan, there is a possibility that time performance is more sensitive than in other locations because of project budget constraints and time constraints. Work may stop or slow down if materials or equipment is stolen and can't be replaced in a timely fashion. Theft delay can cause conflict and frustration for project owners who are impatient with the project's completion. This study thus investigates time performances as one of the critical factors that are impacted by theft on construction sites in Ibadan, Oyo state.
2.1.13 Quality Performance in Construction Projects
Quality performance in construction projects is in terms of project work conforming to the required design specification, technical standard, workmanship expectation, regulatory requirement and client expectation. Even if the construction project is finished on budget and on time, the results will not be satisfactory if the quality is not acceptable. Quality performance is thus a key factor in whether a successful facility is achieved; it is important to consider the safety, durability, functionality and suitability of the facility for its intended use. In the field of construction project management, quality is typically associated with using the proper materials, engaging skilled workers, effective supervision, following the drawings, complying with the specifications and conducting proper inspections throughout the life cycle of the construction project [28, 35, 42].
Quality performance is closely related to time and cost performance. A cost pressure situation can occur in a project, where the contractor might try to cut costs on the project by choosing lower cost materials, lower supervision or speed up the work. If a project is delayed, the contractor might speed up work activities which could impact workmanship. The study conducted by Larsen on schedule delay, cost overrun and quality level of public construction projects supports the opinion that cost, time and quality are not independent but rather they are interrelated aspects of construction performance [28]. This relationship is significant for the current study as theft can put pressure on costs and time, which could ultimately impact quality performance.
Theft has the potential to impact quality performance in a number of ways. One is the possibility of stealing approved materials and having to replace them with lower quality materials when it is difficult or expensive to get the approved materials. For instance, when electrical cables, reinforcement steel, plumbing fittings or finishing materials are stolen the contractor might be under pressure to buy lower quality alternatives to replace to lower replacement costs. These substitutes may not reach specification and could therefore be a compromise to the quality of the end product. Secondly, there is the potential for damage to neighbouring work caused by items being stolen on site. For example, if cables, pipes, doors, windows and sanitary fittings or roofing accessories have been installed, pulling on them to remove them can compromise walls, floors, ceilings or service connections. This leads to defects and the requirement for rework [11, 12, 25, 44].
Third, theft may occur that will impact the quality by causing disruption in the planned construction sequence. Construction activities are usually arranged in a logical order. If theft occurs and this order is disrupted, workers can go back to finished areas, repeat the work or work quickly to make up for lost time. Rework can negatively impact quality if not properly supervised. In some cases, quick repairs might not be inspected as thoroughly as the original repairs. Construction delay literature confirms that the consequences of disruptions in work sequence and lack of good project management are of an impact on the project outcomes [15, 21, 26, 27, 40]. Theft can therefore also indirectly cause loss of quality due to delay, rework and pressure on the project team.
Fourth, theft of tools and equipment could impact workmanship. The right tools and equipment are essential to the proper construction work. When tools are not available, workers may have to use alternative or make their own tools. This can lead to poor finish, inaccurate measurements, unsafe working practices and faulty work. Theft of equipment can also be a hindrance to quality control activities, particularly testing, surveying, lifting, mixing or compaction equipment. This substantiates that theft takes more than just assets from the site; it also undermines the technical process used to achieve the quality.
Internal theft and deliberate falsification of performance measures are also factors that can impact quality performance. If workers or subcontractors take materials and hide it by cutting down on materials in the actual work, then the structure may become defective. In some cases, the consequences of poor use of cement, reinforcement, fasteners and protectors can be long lasting in terms of their durability and safety. Such practices are hard to detect due to the lack of documentation and supervision. Researches about ineffective material management and material waste have revealed that the issue of poor management of construction resources has an impact on project deliverables and problems related to cost, schedule and environment [36, 37, 38, 49]. Theft is considered one of the hidden material control problems which might influence the quality performance in this study.
Theft's quality impact may not manifest immediately. Some defects can only be seen after the completion of the project or a building is occupied. For example, theft or substitution of electrical materials can result in faults at a later stage, substandard plumbing fittings can result in leakages after hand-over. This makes it hard to trace theft-related quality problems, unless sound records are kept. In many instances it may be the contractor who finishes the project, and the client may later on encounter lower durability, higher maintenance cost or dissatisfaction. Theft is revealed to have both short and long-term quality consequences.
Quality performance can be impacted in Ibadan due to contractors operating under a budget constraint, clients requiring the project to be completed quickly, or in situations where material replacement is problematic. When materials, fittings or tools continue to be lost repeatedly, the contractor will be more concerned with project completion than quality. Thus, quality performance is a major aspect of the construction project performance which is impacted by stealing and it is therefore included in this study. The issue is not just the cost or delay caused by theft but whether it leads to decreased workmanship, specification adherence and customer satisfaction.
2.1.14 Contractor, Client and Consultant Responses to Construction Theft
Different stakeholders are impacted in various ways by construction theft, and how they react to it will dictate what happens to the problem and if it can be stopped or if it can keep going. The contractor typically is the first person that is directly impacted by theft, as they are in charge of the site, labour, materials, subcontractors and equipment protection. If theft is found, the contractor can react by replacing stolen materials, site security, investigating employees, police reporting, termination of employees suspected of theft and/or site inventory control or new supervision procedures. Research on construction site theft and vandalism reveals that the contractors have a pivotal role in the prevention and management of theft as they are responsible for day to day management of the construction site [2, 11, 41, 44].
Contractor reactions can either be proactive or reactive. A proactive response is one that involves thinking ahead about theft prevention to prevent losses from happening. This can involve the site being fenced, security guard(s) being employed, lighting and video surveillance fitted, maintaining stock records, restricting access to the site, assigning tools to workers and regular tool checks. A reactive response is a response that has taken place following a theft. This can involve replacement of missing items, reporting, stocking remedial and/or stocking reorganisation. These measures are often more costly as the loss has already occurred on the project and is a reactive measure. In the study by Ibrahim [22] on technological security measures in public building projects in Nigeria, he suggests that preventive measures need to be implemented to minimise the occurrence of theft and vandalism before they affect the building.
Clients also have a crucial responsibility to combat construction theft. While clients may not be in charge of day-to-day operations at the site, they still can impact project security by contract conditions, approving a project budget, monitoring a project, and insisting the project be managed for risk. If a client neglects site security, there may be additional costs associated with the project, delays and/or substandard quality for the client. Sometimes, the client may not want to spend money to improve the security because they feel it is the responsibility of the contractor. At high risk locations, however, not providing enough security may result in increased losses for the project. The lack of risk planning and poor project control can impact project outcomes as demonstrated by construction cost and delay studies [1, 18, 24, 40, 46]. Thus, clients must think of theft as a project risk which should be addressed in the early stages.
The most effective response to theft is through supervision, certification, documentation and professional advice of consultants, such as quantity surveyors, architects, engineers, builders and project managers. The role of quantity surveyors can involve evaluating the damage done by stolen goods and giving guidance on claims or cost management. Architects and engineers can visit the replacement materials to make sure that they do not compromise quality. A project manager can make adjustments to schedules, improve reporting processes and manage communication among stakeholders. Consultants might also be able to suggest enhanced storage and access control and documentation methods. It is important as theft can impact on cost, time and quality, all of which are areas of concern for professionals.
The issue of responsibility allocation among stakeholders is one of the major challenges in response. If the theft is happening, the client might say that the contractor is negligent in providing security, and the contractor might claim that the theft was due to neighborhood or outside security weaknesses. Subcontractors might refuse to accept liability for lost materials and employees might blame the lack of supervision. This may cause disputes particularly where the liability for site security, material storage and allocation of risk is not clearly defined in the contract. Accountability issues can arise as a result of fragmented construction work, especially when subcontractors are involved [30]. It is therefore essential to have clear contractual responsibilities and site procedures.
Yet another answer is reporting the theft to the law enforcement authorities. Sheep are, however, under-reported which may be attributable to contractors' views that police involvement will delay the project, will harm their reputation, or yield few benefits. A few contractors might opt to simply cover the cost or manage the situation within the company. This can make it hard to determine the extent of construction theft. Research into theft and vandalism has indicated that internal site controls and external supports are needed to achieve good control [11, 41, 44]. As long as there is a low risk of punishment of such an act, the offenders may feel encouraged to repeat such theft if it is reported weak.
Insurance is another way for stakeholders to react. If a theft occurs and the insurance policy covers the incident, then it can help defuse the financial impact on the contractor or client. But insurance won't stop people from stealing and it won't cover everything, particularly if the loss is due to negligence or to poorly-documented transactions. A claim may also be time-consuming, and require evidence like police reports, inventory, and proof of ownership. So, insurance should not be seen as a replacement for site security, but as a tool that can be used in conjunction.
Another critical answer is using technology. Monitoring and accountability can be enhanced with cameras, digital inventory systems, access control devices, GPS trackers and mobile reporting tools. But technology needs to be backed by trained personnel and procedures. A nonmonitored, nonmaintained camera may be ineffective in preventing theft. If there isn't a digital inventory system that is updated regularly, then the inventory system isn't going to be reliable. Thus, technology can only be considered beneficial if used in the larger context of site management [22].
For Ibadan contractors, clients and consultants, there might be variations in response according to size of the project, budget, location and management culture. For larger projects, the security and reporting arrangements are likely to be formal, whereas for smaller projects, supervision and local security is likely to be informal. Depending on the client, a good level of security may be acceptable, or they may feel it is a cost they could avoid. The success of theft control thus relies upon the stakeholders' willingness to see theft as a project performance risk and to coordinate their response.
2.1.15 Construction Theft in Urban Project Environments
Construction theft is theft that takes place on construction sites within the towns and cities. Construction sites in urban areas have specific characteristics that can create a higher risk for theft. They are frequently found in proximity to roads, residential areas, markets, informal settlements, transport routes and commercial activities. These sites are beneficial and harmful. Urban sites tend to have ready access to labour, materials, suppliers and services, on the other hand, urban sites have ready access to labour, materials, suppliers and services. They are also more vulnerable to public flux, informal trading systems, local crime and unauthorised access. Research into local crime and theft patterns has identified the possibility that socio-economic and built environment characteristics can have an impact on crime [20, 51].
In urban construction areas, the constructions are surrounded by the people who observe the constructions everyday. The residents, traders, transport workers, artisans and unemployed youths can view it when materials are brought, when the site is vacant and when it is active less. This visibility may raise the possibility of theft, particularly in lower security areas. Concrete, steel, timber, cables and fittings can be speedily shifted from the site to one of the informal markets or private building works. With the existence of local market for stolen materials, the possibility of converting stolen materials into money can encourage the stealing. The study by Razavi and Fleury on socio-economic determinants of electricity theft indicates that the socio-economic environment can affect the stealing phenomenon in developing settings [39]. This concept is relevant to construction theft because theft can be sustained by the economic demand and resale opportunities.
In addition, unemployment and poverty can be a factor in urban construction theft. High numbers of unemployed or underemployed people are often found in cities. Construction sites can be targets due to materials and tools being exposed and valuable. While poverty leads to theft, it doesn't automatically lead to theft, but economic difficulties can make theft more attractive than weak security. The study by Mugari and Obioha on Infrastructure vandalism in Southern Africa reveals that the drivers and impacts of infrastructure vandalism are socio-economic [32]. Likewise, thievery on urban construction sites must be regarded as a part of the relationship between economic hardship and opportunity and weak control.
Another characteristic of urban construction environments is the disruption of the community. Some impacts of construction projects in the surrounding community include noise, dust, traffic obstruction, land dispute, expectations for employment and possible lack of project benefits. Projects can be met with hostility, obstruction, vandalism or theft if community relations are not well managed. Studies conducted by Aigbavboa in community disruptions in South African construction projects have indicated that there are threats to the delivery of projects due to stakeholder and community issues [6, 7]. That's important because urban locations tend to be intimately linked to their surrounding communities, and having bad relationships can add to an operation's risk.
Access control is also a problem with urban sites. There may be a lot of people moving about or through the site environment in a busy city. Materials are delivered by suppliers; workers from various locations arrive at work; customers or clients can visit; and residents in the area can pass through adjoining spaces. The site may not be adequately fenced and/or access points may not be controlled, allowing outsiders to access the site without being detected. This is particularly likely for smaller or mid-sized projects with less comprehensive security planning. Studies of theft and vandalism have shown that inadequate site protection makes the site more vulnerable to theft [11, 12, 41, 44].
Urban factors are also a restricted space for storage. Land size is a limiting factor for many urban sites. Materials can be placed near the road, next to the building being constructed, in temporary structures. There is limited storage space to isolate valuable materials from the general site activity. It could also dictate how contractors store materials that are exposed. If the materials are visible and accessible, there is an increased risk of theft. Other factors, such as poor storage, also make inventory control more difficult, which opens the door to internal and external theft.
Urban construction theft is also seen in project delivery in a more obvious manner as a delay or disruption could impact clients, neighbours, road users and businesses around the project. Theft delays the site's operation, making the area around the site more inconvenient. When theft causes increased costs, clients may find that they cannot finish private projects or public agencies may need extra financing to cover costs. Theft related delay may delay in public projects, availability of facilities and services. This indicates that the impacts of construction theft extend beyond the construction site.
These are very relevant in an urban environment such as Ibadan where residential, commercial, institutional and public construction are undertaken. Construction sites can be found in formal estates, old neighbourhoods, commercial corridors, peri-urban expansion zones and institutional zones. Theft can vary from place to place. A site in a busy commercial location could have risks associated with public movement; whereas a site in a developing residential area might have risks due to inadequate lighting, inadequate policing or limited community policing. It is thus essential to understand urban construction theft in the context of site management, local economy, built environment and community relations.
2.1.16 Construction Project Delivery in Ibadan, Oyo State.
The delivery of construction projects in Ibadan, Oyo State, is indicative of the urban development process, housing demands, commercialization, institutionalization, and infrastructure requirements. Ibadan is one of the major urban centres in Nigeria, and has been witnessing construction activities in the residential, commercial, public and institutional sectors. It consists of old urban neighbourhoods, growing residential suburbs, commercial centers, schools, places of worship, malls and public services. Such spaces require different construction requirements and project delivery situations. The construction works in Ibadan can be either small constructions like houses for private residences, or larger constructions such as offices, schools, hospitals, religious buildings, public buildings etc. The size and formality of such projects vary. In some projects, registered contractors and consultants will run the project, in others artisans or small contractors and direct labour. This variation can impact project performance as the amount of planning, supervision, documentation, security and professional involvement can vary greatly from site to site. Research around the world on construction project performance has revealed that project management practices have an impact on project outcomes in terms of cost and time [35] in Nigeria. This is important in Ibadan as projects could have very different management capacity.
Delays, material price increments, labour problems, site security concerns, and cost escalation can be the challenges faced in delivering construction works in Ibadan. The problems encountered are similar to those reported in other construction literature, in which cost overrun and delay are stated as recurring issues with project delivery [1, 4, 10, 13, 19, 42]. These issues can be compounded by theft in the local environment, which can result in extra material expenses, disruption to schedules and reduced productivity. For instance, if a contractor loses their cement, steel, tools or fuel, they may have to stop working until they have replacements. This can have a knock-on effect on the overall project plan and cost, if it happens more than once.
The urban fabric of Ibadan also has a bearing on construction theft. Some construction sites are situated in high public movement, urbanized areas, and others are in new developments where security may be scarce. Commercial sites can be subject to traffic, informal markets and convenient access to goods. Poor lighting, inadequate policing and patrols, and weak surveillance can pose risks at sites in less developed areas. These local factors can have an impact on the risk of theft and the effectiveness of security measures. Research on local crime, theft trends and built environment factors supports location being a factor that affects exposure to crime [20, 51].
Labour organization in Ibadan construction works could also impact theft risk. Artisans, casual workers, subcontractors and temporary labour are a necessity for many sites. This can be flexible and cost-effective, but can also be an accountability challenge when attendance, tool usage, material usage and employee movement are not managed. If workers are not formally documented, it might be challenging to track the owner of missing materials or tools. The discussion of subcontractors and crime by Lohne and Drevland is applicable here, as weak accountability can be a result of fragmented work arrangements in the construction industry [30].
The extent of security measures used in Ibadan construction projects might vary depending on the type of the project and its budget. Guards, fences, controlled access and in some cases cameras are used in larger projects. Watchmen and neighbours, or informal supervision, may be used for smaller sites. There are sites that do not have effective night security. This difference is significant because the quality of a site protection is important to ensure the prevention of theft. Research on theft and vandalism control measures indicates that site security, monitoring and accountability is important in reducing theft [11, 22, 41, 44]. Hence, it is important to evaluate construction project delivery in Ibadan with a view of security capacity of the various sites.
An additional concern is that theft may not be reported as much. Accordingly, contractors and site managers may not report the theft formally, as they might consider it as a normal loss on the site, they might think that it will hurt their reputation or that the law enforcement action will be ineffective. This can make it challenging to estimate the cost of construction theft. But it can also manifest itself in the form of higher costs, delays, rework and lower productivity, even if it is not reported as theft. This is a good reason to use a questionnaire in this study, because it is possible to report experiences and perceptions of impacts on construction from the perspective of construction stakeholders about theft.
Theft is therefore relevant to socio-economic and operational impacts in the context of construction project delivery in Ibadan as it is within the local context. This study is appropriate for the city because of its combination of formal and informal building practices, multiple project types, ongoing city growth and its diverse site conditions. The study will be based on Ibadan, providing evidence that will be local and not solely based on findings from other cities or countries because of its focus on the area..
[bookmark: _Toc1632]2.2 Theoretical Review
The theoretical review provides an explanation of theories influencing this study and serves as a foundation for understanding why theft takes place on construction sites and how this theft can be prevented. A theory can help to organise the study by connecting concepts, explaining relationships and aiding the interpretation of findings. Theories of crime opportunity and crime decision making are appropriate because this study is based on theft, socio-economic conditions, practices on the operational site and the performance of the construction projects. The theoretical review has, therefore, been based on Routine Activity Theory, Rational Choice Theory and Situational Crime Prevention Theory.
2.2.1 Routine Activity Theory
Routine Activity Theory is a theory that seeks to account for crime in terms of the conditions which make it possible. The theory states that when three conditions are met, a motivated offender, a suitable target, and unable capable guardianship, there is an increased likelihood of crime. A motivated offender in the construction world can be anyone outside the company, inside the company, a subcontractor, a supplier, a security guard or anybody who perceives a way to get rich. A suitable target could be cement, steel, cables, tools or equipment, fuel or fittings or money. Effective protection like guards and fences, lighting, supervision, inventory control, access restrictions and surveillance are examples of capable guardianship.
The use of Routine Activity Theory for this study is appropriate due to the presence of suitable targets that can be found in construction sites. Construction materials and equipment are movable, valuable and in demand. Many sites also have times where guardianship is low, for instance at night, on week-ends or when supervisors are not present. When materials are believed to be “free” to steal without detection, they are more likely to be stolen. It coincides with research that reveals construction sites with low levels of security, monitoring and control are susceptible to theft and vandalism [11, 12, 25, 41, 44].
Theory also has an explanation on the socio-economic aspect of construction theft. Motivated offenders or motivation to steal could be created by poverty and unemployment, inflation and informal markets. If the prices of materials increase, construction resources are more likely to be targeted. Theft can be profitable in the informal resale markets. Low levels of policing can dampen the fear of punishment. Research on socio-economic factors influencing theft and local crime and infrastructure vandalism also lends credence to the notion that crime patterns are affected by broader socio-economic factors [20, 32, 39, 51].
The routine activity approach can also account for the operational aspect of construction theft. Absence of capable guardianship includes poor fencing, poor lighting, inadequate guards, poor inventory control, inadequate supervision and unrestricted site access. Theft is easier where these weaknesses are present. On the other hand, if the site is secured and materials are supervised/guarded, it becomes more difficult to steal. The theory is therefore appropriate for an analysis of the factors responsible for theft in construction projects in Ibadan as they operate.
2.2.2 Rational Choice Theory
Rational Choice Theory of crime is an explanation of crime as a decision making process in which an offender considers the potential gain and loss associated with a decision. The theory is based on the premise that crime is more likely to occur if the potential payoff is high and the risk of being caught and punished is low. An offender in a construction project could consider stealing materials, tools, fuel or equipment if it is of value, easy to remove, easy to sell and has poor protection. If there's strong security, effective monitoring, and punishment is likely, the offender may not steal.
Construction theft is relevant to this theory because many of the resources stolen from construction sites have an obvious economic value. Cement, steel, cables, fittings, fuel and tools are available for sale, exchange or private use. When prices rise due to inflation, the value of what is stolen may also go up. If there is an informal market, then the stolen goods can be sold off immediately. As site security is poor, perceived risk is low. This decision making logic helps to explain the strategy of making it harder to steal, easier to get caught and harder to gain from stealing as means of reducing theft.
Internal theft is another aspect of the Rational Choice Theory. If they think they can get away with it because of inadequate records, lack of supervision or collusion, workers, subcontractors or site personnel may steal. For instance, removal of small amounts of materials can be done if stock records are not carried out. Subcontractors can divert materials if responsibilities are not clear. If no monitoring of guards, then a security guard can collude with outsiders. In the architecture, engineering and construction industry, subcontractors and work arrangements have been identified as a factor in construction crime [30]. This indicates that the belief of easiness to steal is influenced by organizational control.
The theory also helps to justify preventative measures. If "there's nothing to lose and everything to gain" is an incentive for offenders to think about, theft prevention should change that equation. There are some ways that contractors can reduce some of the risk: the camera, guards, access records, stock reconciliation and strict supervision. They can diminish reward by marking materials and collect high value items, restrict resale, and report thefts. They can enhance effort through improved fencing and lock stores and control movement. The strategies discussed above are similar to those proposed in research on the control of construction theft and technological security [11, 22, 41, 44].
2.2.3 Situational Crime Prevention Theory
Situational Crime Prevention Theory is concerned with 'making it difficult' for criminals to commit crimes by making changes in the immediate environment. The theory is not so much on the offender's background but on arranging the situation (both the design and management) so that it makes crime more difficult, more risky and less rewarding. This theory is relevant to many construction projects, as many theft events may take place where the opportunity for the offender exists in the construction site. Improved site planning, security, supervision and effective resources controls can provide opportunities for reducing these opportunities.
Because the construction site is a controllable place to a certain extent, Situational Crime Prevention Theory is useful. While contractors cannot solve the problem of poverty, unemployment, urban crime, etc., they can contribute to the fencing, lighting, storage, access control, inventory records, security patrol, and worker accountability. They can also utilize technology like closed circuit television, digital stock systems and tracking devices. The study by Ibrahim on technological security measures in public building projects in Nigeria substantiates the opinion that technology can be used to curb cases of theft and vandalism in public building projects [22]. There are also other studies on theft and vandalism control measures that reinforce the importance of site-level controls which are handed down to the street level [11, 41, 44].
There are five general ideas of prevention that can be applied to the theory. The first is making it harder to steal.The first is to make it harder to steal. This could include fencing, store locking, equipment security and access security of high value materials. The second one is to make it more likely that it will be found. This could include cameras, lighting, guards, patrols, visitor registers and stock checks. The third is to cut down on the incentive to steal. It could be anything from marking tools, keeping quantities on-site under control and reducing holding of valuable materials for long periods. The fourth is to minimise the opportunities to commit crime. This can include improved recruitment processes, salary and community involvement. One of the fifth is eliminating the excuses. This can include straightforward rules, clear documentation and evident disciplinary measures.
SCP Theory also relates the effectiveness of the project to theft prevention. With fewer opportunities for theft, projects are more likely to have material available, no replacement costs, no rework, and good work progress. This can enhance cost, time, quality and productivity performance. Thus, the theory can be used not only to describe theft, but also to describe how to improve site management to safeguard construction project outcomes.
2.2.4 Application of the Theories to the Study
The three theories are applicable in this study because they have different angles in understanding construction theft. Routine Activity Theory is an explanation that emphasizes motivated offenders, suitable targets, and a lack of capable guardianship as the conditions for committing theft. Rational Choice Theory is an explanation of offenders' decision-making process that demonstrates that crime is more likely when the benefits are greater and the risk lower. According to the theory of Situational Crime Prevention, there is a direct link between practical changes in the construction site's environment and the reduction of theft.
The main theories used to explain the socio-economic factors that lead to theft in this study are Routine Activity Theory and Rational Choice Theory. Motivation and rewards may be raised because of poverty, unemployment, inflation, the rise in material prices, informal resale market and poor law enforcement. These factors can make materials and equipment in the construction industry more appealing to potential criminals. They can also act as a deterrent against theft where punishment is unlikely or stolen items can be readily sold. This is to support the focus of the study on the socio-economic aspects of construction theft in Ibadan.
The three theories account for theft operational factors. Absence of capable guardianship is defined as poor site security, weak inventory control, poor supervision, poor storage, unrestricted access and lack of technological monitoring. They also lessen the work involved in the stealing and lessen the threat of being caught. The weaknesses can be overcome by using effective crime prevention measures like fencing, lighting, guards, access control, secure storage, stock reconciliation, and surveillance technology as per Situational Crime Prevention Theory [11, 22, 41, 44].
Theories also back up the connection between theft and construction job performance. When valuable targets are left vulnerable and inadequately protected, then the consequence is one of resource loss due to the theft. The loss of resources adds to cost, slows activities, decrease productivity and can impact quality. This links the theories with the dependent variable of the study – construction project performance. Staff are replaced when resources are stolen, which impacts cost performance. Activities and time performance are impacted by disruptions or interruptions. If materials are stolen and substituted with poor quality materials or rework is performed, it has a negative impact on quality performance. In the case of a lack of resources, workers and equipment must be idle, reducing the productivity of the site.
The theories have also been applied to Ibadan, Oyo State, as appropriate since urban construction sites exist in socio-economic and operational realities. A site can be vulnerable to local crime, informal markets and poverty in the absence of the project. Concurrently, it could also experience poor fencing, supervision and security measures within the project, and insufficient inventory control. Such circumstances can add up to enhance the risk of theft. The theoretical framework is thus able to look at the external pressures and internal site weaknesses that can lead to theft.
These theories were the basis for the study as it is assumed that construction theft is more likely to occur if socio-economic motivation is high, construction resources are valuable and easily accessible, and operational guardianship is low. It also assumes that theft will make it worse if it involves any of the following conditions; increases cost, delays the project, diminishes productivity or impacts quality. Last, the study assumes that an increase in site security, inventory control, supervision, job accountability, and community involvement in addition to the use of technological monitoring will lead to a decrease in theft and an improvement in construction project performance.
The theoretical review is therefore a solid basis for the questionnaire and data analysis. Items on socio-economic factors are similar to those that make up the motivational and environmental factors described by Routine Activity Theory and Rational Choice Theory. Operational factors are items that are explained by Routine Activity Theory and Situational Crime Prevention Theory. Items dealing with prevention strategies are based on the practical control measures suggested by SCPT. This makes the theories appropriate to direct the study of socio-economic and operational effects of theft on project performance in the construction industry in Ibadan, Oyo State.
[bookmark: _Toc27609]2.3 Empirical Review
Empirical review considers the previous studies that are relevant to theft, construction site's security, cost performance, time performance, quality performance, site operations, socio-economic crime factors and construction project's delivery. This section is relevant since it provides an idea of the studies already carried out, it outlines the agreement among researchers around the issue, it indicates the methodology used in previous studies and finally it shows the gaps that support the current study. The seven major themes of the empirical review for the present study are based on the socio-economic and operational effects of theft on construction project performance in Ibadan, Oyo State. These include theft and cost performance, theft and time performance, theft and quality performance, theft and site operations, socio-economic influence on theft, theft prevention and site security strategies and construction project performance in Nigeria.
2.3.1 Studies on Theft and Construction Project Cost Performance
Studies based on actual projects have repeatedly indicated that construction projects have a propensity to overrun budget when resources are not managed effectively, risks are not carefully monitored and unexpected issues arise. Many cost overrun studies are not geared towards theft, but their findings are relevant because there are direct and indirect cost consequences of theft. Abdelalim studied the causes of cost overruns in the construction industry worldwide and found that cost overrun is a continuing problem in the construction industry [1]. Likewise, Adam, Josephson and Lindahl investigated what factors lead to cost overruns and delays in large scale public sector construction projects and found that the construction cost issues can be related to multiple interacting factors [4]. These studies offer insight into one of the operating conditions that can affect cost performance—theft.
Alhammadi, Al-Mohammad and Rahman analyzed the factors and remedies to prevent cost overruns in the construction of projects in higher education institutions, taking as their context a case study of construction projects [8]. The study is relevant because of the link between cost performance and causative factors and mitigating measures. The cost effect is obviously apparent in the building theft. If materials, tools, equipment or installed fixtures are stolen, contractors will need to replace these, which will cost the project more. The findings of Alshihri, Al-Gahtani and Almohsen in their study of "Risk Factors that Cause Time and Cost Overruns in Building Projects" also concur that risk factors and the weakness of project management have a strong influence on the performance of construction cost [10]. Theft is a type of risk included in this category as it results in unexpected financial losses.
There have also been several studies looking at the cost of poor materials management (related to construction theft). Okonkwo, Evans and Ekung researched the direct and indirect factors of material waste that cause cost overruns in construction projects [36]. Although their work was about waste and not theft, it is relevant because both waste and theft involve the lack of construction materials which have a corresponding value for the project. Pararajasingam, Waidyasekara and Victar studied the causes of ineffective material management and its effect on the successful project deliverables in civil engineering construction projects [37]. Their research concludes that poor material control has an impact on project results. In theft scenarios, the lack of good material control can cause issues distinguishing between consumption, waste and theft.
Ramadhan's study on waste material in construction projects also correlated material waste and cost, schedule and environmental impacts [38]. This is significant because it can lead to subsequent consequences similar to the theft of materials. The replacement of lost cement, steel, timber, cables, tiles or fittings can result in a greater project expense and the replacement of lost materials can also cause a project delay, increasing overhead costs. The understanding of material loss beyond technical inefficiency was extended by Tafesse, Girma and Dessalegn who examined socio-economic and environmental impacts of construction waste and management practices [49]. Their efforts in the construction sector validate the concept of the economic and social consequences of material loss.
Empirical evidence on the relationship between theft and cost performance is also provided in the studies specifically addressing construction theft and vandalism. Berg and Hinze investigated the matter of theft and vandalism on construction sites and highlighted the cost and negative effects that these occurrences have on the business [12]. Ablordeppey et al. focused on the contractors in the Upper West Region of Ghana to identify measures that can be taken to reduce theft on construction sites [2]. They are interested in contractors because they typically have to cover immediate replacement costs in the event of a theft. Arthur-Aidoo et al. examined theft and vandalism control measures on construction sites, which also demonstrated that construction theft cannot be ignored and needs to be deliberately managed [11]. The nature of construction site theft in Nigeria was explored by Salami, Sanni-Anibire and Olurin, who is pertinent to the current study because it contextualises the construction theft activities in Nigeria [41].
Research on financial theft and fraud also helps to inform insights regarding cost performance. Dmitrenko studied the problem of financial fraud affecting economic security of construction enterprises [16]. This study is significant because it applies to the industry where stealing does not just refer to materials. Can also include over-invoicing, payment for unordered supplies, payroll skimming and misappropriation of funds. Nguyen studied the socio-economic consequences of corruption in the construction projects in emerging economies, taking Vietnam as a case study [34]. This study does not focus on Nigeria but demonstrates how corruption and financial malfeasance in construction can have broader economic impacts. All these studies indicate that theft, either physical or financial, can lead to cost inefficiency and adversely affect the performance of construction businesses.
Finally, empirical evidence indicates that loss of resources, mismanagement of materials, project risk, fraud, waste, and weak control systems all have an impact on cost performance. But while several studies emphasize cost overrun in general, few studies specifically measure the impact of theft on the cost performance of a construction project in a particular Nigerian city like Ibadan. This presents a need for the present study.
2.3.2 Studies on Theft and Construction Project Time Performance
Delay is widely considered to be one of the most common symptoms of poor construction project delivery, as such, time performance has been a focus of considerable research in construction management. Al-Mafrachi and Naimi analysed losses due to overstaking of the time frame for completion and the effect of delayed use of services [9]. Their study is relevant because it indicates that there's an impact of delay on both contractors and clients/users that are unable to profit from completed products at the expected time. In theft situations, delays in completion time may result from the interruption of planned activities because of the removal of materials, tools or equipment.
Dlamini and Cumberlege studied the effect of cost overrun and delays in the construction industry [15]. Their study is significant because instead of just being a technical problem, it is considered a business problem. If theft does result in delay, the contractor could be subject to increased overheads, idle labour, equipment downtime, penalty risks and bad reputation. Ibrahim, Sirajo and Ibrahim discussed the impact of delay and time management on building construction [21]. Their work justifies the conclusion that time performance depends on proper planning, control and availability of resources. Theft reduces these factors, removing resources that are needed to carry out planned work.
Koirala and Shahi investigated the reason and consequences of the construction projects' time overrun promoted by rural municipalities in Nepal [26]. The differences in geographical setting with Ibadan do not detract from the relevance of the study as it reveals that time overrun is a common construction problem which can occur anywhere project resources and processes are disarranged. Delay Analysis and its financial impacts in construction projects have been analysed by Kundapura and Goudar [27]. They provide a study that connects delay with financial consequences which is helpful. In theft scenarios, the time spent on the theft of materials can lead to extra costs for idle manpower, overtime on equipment hire and extra site overhead.
Sadat and Thomas investigated the causes of time delays and cost overruns in Afghanistan construction projects [40]. The study is especially pertinent as it took place in an environment where insecurity and operational risks may impact construction delivery. Ahmadzai and Ye also modelled the impacts of security on construction delays in Afghanistan [5]. This is important because it has direct links with the security conditions and construction delay. The study is based on the general idea that there is a relationship between insecurity and slow construction progress, which is supported by the security environment in Afghanistan and Ibadan, even though it is different in both countries.
Sanni-Anibire, Zin and Olatunji carried out a meta-analysis of causes of delay in the construction industry in the world context [42]. Their review highlights the multi-faceted nature of delay, in various contexts. Theft often isn't a standalone factor in delay studies, however. It is a constraint in literature as theft might result in material shortage, equipment downtime, rework and loss of productivity as a hidden cause. Sohu also studied the causes and consequences of delay and disruption in construction projects in Malaysia [45] which further highlighted the importance of disruption as the core of poor time performance.
Wepari, Donkor and Kusi have investigated on delay risk mitigation in building construction projects in the Republic of Ghana [52]. This study is relevant because there are similarities between the construction industry in Ghana and Nigeria, for example, resource control challenges and project management constraints. A comparative study of the theft preventive measures reported by Ablordeppey and others [2] and Arthur-Aidoo and others [52] with this study reveals that theft prevention could also be a component of delay risk mitigation. When a resource is stolen, it slows down the work as much as a late delivery or a shortage of resources.
Empirical studies indicate that resource limitations, insecurity, disruptions, poor management and project risks have an impact on overall time performance. But empirical evidence specifically on the aspect of time overrun due to theft in Ibadan construction sites is limited. This study aims to fill this void by investigating theft as a direct and indirect contributor to time performance.
2.3.3 Studies of the Theft and Construction Project Quality Performance.
Theft performance of the quality aspect has received a lesser amount of discussion than has cost and time performance. But a correlation between theft and quality can be drawn by studying the quality, material management, cost overrun, delay and project control. Larsen studied factors that influence the delay of public construction projects, cost overrun of projects and quality level [28]. The present discussion is centered around this study because it reveals that quality is not divorced from time and cost. When theft raises costs or delays, it has indirect pressure impacts that can impact workmanship and specification compliance.
Furthermore, link between material control and quality performance is significant. Pararajasingam, Waidyasekara and Victar investigated ineffective material management and how this affects successful project delivery [37]. Their study is relevant because issues related to poor material management can impact on having the right material available, and getting it used correctly. Theft is one type of material loss which can affect material availability. When approved materials are being stolen, contractors can be pushed to replace them as soon as possible and at a minimum cost. When poor quality substitutes are made, the quality of the project may be compromised.
Okonkwo, Evans and Ekung studied the factors that contribute to cost overruns in construction projects which is related to material waste [36]. While the study was based on cost, there is a link between material waste and quality, since waste if not controlled properly can impact construction output. The second association made by Ramadhan was between waste material and cost, schedule and environment impacts [38]. The studies indicate that there are several impacts of material loss. If the material has been stolen, this can lead to rework, replacement, delays and maybe quality loss.
Other studies for quality performance include theft and vandalism studies. Berg and Hinze's research into theft and vandalism on construction sites reveals that construction operations and resources may be affected by theft and vandalism [12]. Jang conducted theft loss studies at construction sites and examined theft prevention measures [25]. These studies are relevant as it might be installed fittings may be stolen or vandalism of completed works may adversely impact the quality of the project. For instance, if electrical cables, sanitary fittings, doors or windows or roofing material is removed, the surrounding finishes may be affected and need to be remediated. The execution of the remedial work may leave defects if not done properly.
Arthur-Aidoo and others investigated theft and vandalism control on construction sites [11] and Simuknda and Kamwela looked at the management of theft and vandalism on construction jobsites in Southern Malawi [44]. The above studies demonstrate that theft and vandalism are realistic issues on the site that need to be controlled. Although their emphasis is largely on prevention and management, their implications for quality are clear. Repeated theft and vandalism can lead to damage to the work, loss of materials approved for the site, hasty replacement of approved materials, and decreased confidence in the quality assurance process.
There is also support for this relationship from the studies of construction risk. El-Karim, El-Nawawy, and Abdel-Alim found and evaluated the risk factors for construction projects [18] and Issa, Mosaad, and Hassan proposed developing a model to assess the impact of these risks on construction project activities [24]. Theft becomes a risk that can impact quality as a result of loss of resources, rework and/or diminished control. Srinivas' discussion on risk management also backs the necessity to discover and manage risks prior to their impact on project goals [46].
Theft has therefore been suggested by empirical literature to potentially have an impact on quality performance, but it is typically indirect and has not been studied extensively. There are numerous studies that deal with cost and time, and less detailed studies on quality. This study unarguably bridges this gap by enlisting quality performance as one of the consequences of construction theft in Ibadan, Oyo State.
2.3.4 Studies on Theft and Construction Site Operations
Operations at a construction site require the coordination of labour, materials, equipment, subcontractors, supervision, storage, access control, documentation and sequencing of works on a daily basis. Theft disrupts site operations by impacting on the availability, movement and/or use of resources. Berg and Hinze's research on the theft and vandalism on construction sites was one of the first studies to directly place theft as a problem on construction sites as opposed to just a criminal problem [12]. Their work is significant as the first to demonstrate that theft and vandalism are an integral part of the lived reality of site management.
Ablordeppey et al. (2015) discussed theft minimisation in construction sites in Ghana with a view to contractors' perspective [2]. This is an important contractor perspective because it will involve contractors in organising site operations and in protecting resources. The research highlights the need for awareness of theft among the site management personnel who are involved in the construction process on a day-to-day basis. Arthur-Aidoo et al. studied theft and vandalism control measures for construction sites [11]. The reports highlight the importance of on-site solutions like enhanced security and monitoring and control measures.
Jang has studied the issues of theft loss in construction sites and prevention measures [25]. This research is significant in that it considers theft loss to be measurable and controllable. It also establishes the principle that stealing does not occur randomly and inevitably but can be prevented. Simukonda and Kamwela conducted a study on theft and vandalism on construction work sites in S. Malawi [44]. Their work is relevant to this study because it is from an African context where construction sites may face security, supervision and control of resources issues which are similar to that in Nigeria.
Lohne and Drevland studied crime in the architecture, engineering and construction (AEC) industry, focusing on subcontractors [30]. This study adds an operational perspective as subcontracting is widely used in construction projects. Frequently, subcontractors, artisans and temporary employees are provided access to materials, tools and work areas. If the responsibilities are not explicitly stated, it can be hard to determine who the thieves are. This is significant for construction operations in Ibadan as informal labor arrangements and subcontracting could be prevalent in some aspects of the construction industry.
Research on material management can also offer a view into site operations. The critical failure of the material management can impact the project deliverables was demonstrated by Pararajasingam, Waidyasekara and Victar [37]. Okonkwo, Evans and Ekung studied the factors related to material wastes which affect cost overrun [36]. These studies are relevant because the materials are easier to steal if they are not well stored, well recorded or well reconciled. Site operations are therefore critical not just for productivity but also security against theft.
Studies of security and insecurity also demonstrate the impact of external threats upon the functioning of sites. Both Ahmadzai and Ye modelled the effects of security on construction delays in Afghanistan [5] and Abubakar, Abubakar and Wurma studied the effect of insecurity on construction project delivery in Kebbi State [3]. These studies are useful because they connect construction delivery with the security issues. Insecurity and theft may affect attendance of the site, delivery of materials, use of equipment and work progress. Dladla also studied violence and extortion on South African construction sites, revealing how extortion can put physical projects at risk [14].
The empirical literature would thus reveal that theft has an impact on construction site operations such as loss of materials, disruption of equipment, subcontractor accountability issues, poor documentation, security issues and disrupted workflow. However, the operational effects of theft in Ibadan have not been studied, with most studies generalizing the issue. This study attempts to fill that operational gap at the local level.
The correlation between the socio-economic factors that affect theft in construction projects has been studied.
Theft cannot only be understood in terms of socio-economic factors because construction sites are not separate from the communities and economic environment in which they are placed. Razavi and Fleury analyzed the socio-economic factors which could be used to predict electricity theft in developing countries, focusing on India as a case study [39]. Their study was not about construction but relevant in this regard as it demonstrates that economic hardship and social conditions, institutional weaknesses can affect theft. This evidence reinforces the poverty, unemployment, inflation, lack of enforcement, and the informal resale market as factors that could influence construction theft.
Wang has done research on socio-economic and built environment influences in trends of theft crime in Chicago during the COVID-19 pandemic [51]. This study is relevant as it links theft trends to social and spatial conditions. For construction sites in urban areas, there could be a greater risk of theft due to the presence of unemployment, informal movement, and not enough surveillance, as well as the requirement for materials. Hesna studied the impact of crime at construction site in Padang City [20]. This work is directly relevant due to its association between the local crime patterns and the construction project outcomes. It reinforces the notion that the crime profile of a project setting may have an impact on the construction performance.
Mugari and Obioha discussed the socio-economic development effects, associated challenges and mitigation strategies for infrastructure vandalism in Southern Africa [32]. Their study is relevant because it demonstrates vandalism and theft-induced damage can have an impact on wider development outcomes. Infrastructure vandalism and construction theft have common features as both incidents involved the unauthorised damage, removal or misuse of physical infrastructure. To assess the sustainability of renewable energy development projects in Sub-Saharan Africa, Ikejemba and Schuur looked at theft and vandalism [23]. Their work further confirms that stealing and vandalism may pose a threat to the sustainability of development projects.
Aigbavboa studied the effect of disruptions in the community on construction projects from stakeholders' point of view in South Africa [6]. Aigbavboa conducted another study to explore the root causes of the disruption of communities in South African construction projects [7]. The studies are relevant because of the potential of disruption in the community which may lead to theft, vandalism, obstruction or extortion. In urban construction projects, the surrounding communities may require employment, compensation or project benefits. If expectations are not managed, site hostility may result. This hostility can impact on site safety and performance.
Dladla investigated violence and extortion in South Africa's construction sites [14]. This study is significant given that it reveals construction sites can be subjected to organised social and criminal pressures. Violence and extortion are not theft, but have a relationship with insecurity and vulnerability. The study is also relevant with the study of insecurity and construction project delivery in Kebbi State by Abubakar, Abubakar and Wurma due to its inclusion of the security risk in the Nigerian construction environment [3]. This research helps support the argument of how construction theft should be addressed in relation to its socio-economic and security aspect..
2.3.5 Studies on Construction Project Performance in Nigeria
Several studies have examined construction project performance in Nigeria, especially in relation to cost overrun, time overrun, project management practices, insecurity and theft. Nneka Stella and Ejiofor studied the impact of project management practices on cost and time overruns in construction projects in Nigeria [35]. Their study is relevant because it confirms that project management practices influence performance outcomes in the Nigerian construction industry. Effective project management should include resource control, site security, supervision, documentation and risk management. Where these practices are weak, theft may become easier and performance may decline.
Salami, Sanni-Anibire and Olurin examined construction site theft in Nigeria and used exploratory factor analysis to identify root causes [41]. This study is one of the most directly relevant sources for the present research. It confirms that construction site theft is an empirical issue in Nigeria and not merely a theoretical concern. However, the present study differs by focusing specifically on Ibadan, Oyo State, and by examining both socio-economic and operational impacts on project performance.
Ibrahim’s study on technological security measures in public building construction projects in Nigeria is also significant [22]. It provides evidence that technological approaches can help mitigate theft and vandalism. This is relevant to the present study’s interest in site security and project protection strategies. Abubakar, Abubakar and Wurma examined insecurity and construction project delivery in Kebbi State [3]. Their study broadens the Nigerian evidence by showing that security challenges can affect construction delivery in specific state contexts. Although insecurity is broader than theft, it supports the need for location-specific studies on how security-related risks affect project performance.
Okonkwo, Evans and Ekung studied material waste-related factors underpinning cost overruns in construction projects [36]. Their work contributes to Nigerian construction performance literature by showing that material-related problems affect cost. Since theft is a form of material loss, the study is relevant to understanding how resource loss can affect project cost. Studies on cost overrun and delay in global and African contexts also help position Nigerian construction performance within wider industry challenges [1, 4, 10, 13, 19, 42, 52].
The Nigerian construction industry operates within a context where inflation, material price instability, informal labour arrangements, weak enforcement, security concerns and project management limitations may affect delivery. Empirical studies show that performance problems in Nigeria are not caused by one factor alone. They are produced through the interaction of managerial, economic, operational and environmental conditions [3, 22, 35, 36, 41]. This supports the present study’s decision to examine both socio-economic and operational dimensions of theft.
However, existing Nigerian studies have not sufficiently examined theft in relation to construction project performance in Ibadan. Some studies focus on Nigeria generally, while others focus on different states or broader project performance issues. This means there is still a need for empirical evidence from Ibadan that specifically links theft to cost performance, time performance, quality performance and site productivity.
[bookmark: _Toc32685]2.4 Summary of Reviewed Literature
The reviewed literature shows that construction project performance is a multidimensional concept involving cost, time, quality, productivity and stakeholder satisfaction. Studies on construction performance consistently show that cost overrun and time delay remain major problems across different construction environments [1, 4, 10, 13, 19, 42]. These problems are often caused by poor planning, weak project control, financial constraints, ineffective material management, risk exposure, delay and operational inefficiencies. The review also shows that quality performance is linked to cost and time because pressure in one performance area can affect another [28].
The conceptual review established that theft in construction projects involves the unauthorised removal, diversion, misuse or misappropriation of construction resources. These resources may include materials, tools, equipment, fuel, fittings, money, documents and labour time. Theft can be external, internal or collusive. It may also occur through physical removal, procurement manipulation, labour time abuse or financial fraud. The literature shows that theft and vandalism are recurring site problems that affect construction operations and require deliberate control measures [2, 11, 12, 25, 41, 44].
The review further shows that construction theft has socio-economic and operational dimensions. Socio-economic factors include poverty, unemployment, inflation, rising material costs, informal markets, weak law enforcement, community pressure and local crime patterns [20, 32, 39, 51]. Operational factors include poor site security, weak access control, inadequate supervision, poor storage, ineffective inventory management, poor documentation and limited technological monitoring [11, 22, 30, 36, 37, 41]. These dimensions interact because theft may be motivated by external socio-economic pressure while being enabled by internal site weakness.
The theoretical review adopted Routine Activity Theory, Rational Choice Theory and Situational Crime Prevention Theory. Routine Activity Theory explains theft through the convergence of motivated offenders, suitable targets and absence of capable guardianship. Rational Choice Theory explains theft as a decision based on perceived reward and risk. Situational Crime Prevention Theory explains how theft opportunities can be reduced through practical site-level controls. These theories are suitable because construction sites often contain valuable resources and may be vulnerable where guardianship is weak.
The empirical review shows that previous studies have examined construction theft, vandalism, cost overrun, delay, material management, site security, financial fraud, insecurity and construction project performance. Studies on theft and vandalism confirm that construction sites are vulnerable to resource loss and require preventive measures [2, 11, 12, 25, 44]. Nigerian studies show that theft, insecurity, technological security and project management practices are relevant to construction project delivery [3, 22, 35, 41]. However, many studies treat theft as a security issue rather than linking it comprehensively to cost, time, quality and productivity performance.
Overall, the literature establishes a strong basis for the present study. It shows that theft is a project risk, a security concern, a socio-economic issue and an operational weakness. It also shows that theft can affect construction performance by increasing cost, causing delay, weakening quality, disrupting productivity and reducing stakeholder confidence. Nevertheless, there remains a need for more localised empirical evidence on how these issues manifest in Ibadan, Oyo State.
[bookmark: _Toc23849]2.5 Gap in Literature
Despite the growing body of literature on construction project performance, cost overrun, delay, theft, vandalism, insecurity and site security, several gaps remain. First, many studies on construction project performance focus mainly on cost overrun and time delay without giving sufficient attention to theft as a direct and measurable contributor to these problems. Cost and delay studies identify broad causes such as poor planning, material price fluctuation, weak management and financial constraints [1, 4, 10, 13, 19, 42], but they often do not isolate theft as a specific factor that increases cost, interrupts work and reduces productivity.
Second, existing studies on construction theft and vandalism provide useful evidence, but many of them focus on other geographical contexts such as Ghana, Malawi, Korea and other countries [2, 11, 12, 25, 44]. Although these studies are valuable, their findings may not fully explain the local realities of construction sites in Ibadan, Oyo State. Construction theft is influenced by local socio-economic conditions, urban structure, security practices, labour arrangements, informal markets and project management culture. Therefore, evidence from other countries or regions cannot completely substitute for location-specific research.
Third, while there are Nigerian studies on construction site theft, technological security measures, insecurity and project management practices [3, 22, 35, 41], there is limited empirical evidence that focuses specifically on Ibadan. This is an important gap because Ibadan has its own urban construction environment, with varied residential, commercial, institutional and public projects. The nature of construction theft in Ibadan may differ from that of other Nigerian cities because of differences in site location, labour practices, community relations, informal markets and security arrangements.
Fourth, previous studies often examine theft prevention and site security without sufficiently linking prevention strategies to construction project performance outcomes. It is not enough to know that theft occurs or that guards, fences and cameras may reduce it. There is also a need to understand how reducing theft can improve cost performance, time performance, quality performance and site productivity. The present study addresses this gap by connecting theft prevention with project performance improvement.
Fifth, the quality and productivity effects of theft are underexplored. Most studies focus more on cost and time, while less attention is given to how theft affects workmanship, rework, material substitution, labour efficiency and site productivity. This creates an incomplete understanding of theft-related performance problems. The present study includes quality and productivity as important dimensions of construction project performance. Finally, many studies treat theft as either a security issue or a management issue, but fewer studies examine it as both a socio-economic and operational problem. The present study fills this gap by examining the socio-economic factors that motivate or influence theft and the operational factors that enable or prevent theft. By doing so, it provides a more integrated understanding of construction theft and its impact on project performance.
Based on these gaps, this study is justified. It examines the socio-economic and operational impacts of theft on construction project performance in Ibadan, Oyo State. It contributes to knowledge by providing local empirical evidence on the forms of theft experienced on construction projects, the socio-economic and operational factors contributing to theft, the impact of theft on cost, time, quality and productivity, and the strategies that can reduce theft and improve project performance.
[bookmark: _Toc2239]CHAPTER THREE
[bookmark: _Toc19725]RESEARCH METHODOLOGY
[bookmark: _Toc12644]3.1 Research Design
The researcher used descriptive survey research design in this study. The design was deemed appropriate because the study aimed to gather structured information from construction stakeholders concerning the socio-economic and operational effects of project performance in Ibadan, Oyo State and how this is affected by theft. The descriptive survey design allows the researcher to get the opinions, experiences and perceptions of a relatively large number of respondents on a given research problem. The questionnaire method of data collection was suitable because the study focused on the different types of theft, factors that led to theft, negative effects of theft on the project and possible measures that can be taken to minimize the occurrence of theft.
The descriptive survey design was also appropriate as most of the variables in the study were perception and practice based. No laboratory experiments nor physical tests of materials were done. Rather, it explored the perspectives of professionals and site level stakeholders who have direct or indirect involvement in the delivery of construction projects, operating on the site, controlling materials, experiencing theft incidents, and observing project performance results. Stakeholder perceptions have been used in similar studies on construction theft, theft prevention, site security, and project delay and construction performance [2, 11, 35, 41, 44] because contractors, consultants, project managers, and site supervisors have good knowledge about the issues that arise during a project's execution.
[bookmark: _Toc7493]3.2 Study Area
The study was carried out in Ibadan, Oyo State, Nigeria. The city of Ibadan was chosen because it is one of the most active and largest urban centres in Nigeria with high level of construction activities in all the sectors of public, residential, commercial, industrial and religious infrastructure development. The city offers an appropriate context in which to analyse construction theft as it has diverse construction sites, diverse categories of contractors and diverse levels of security arrangements. These contrasts allow the investigation of the nature of theft and its impact on project outcomes in an urban construction setting.
3.2.1 Overview of Ibadan, Oyo State
Oyo State capital Ibadan is one of the big cities in south-western Nigeria. The city is of historical, administrative, commercial and educational significance. It can be used for government buildings, tertiary institutions, markets, residential areas, commercial centres, religious buildings, health facilities and growing private property. The city of Ibadan has high demands for buildings and infrastructures due to its size and population density. This demand results in constant building works in various areas of the city. Ibadan's urban fabric is varied. The older, denser neighbourhoods make up some areas of the city, with the planned residential estates, new development areas and growing peri-urban settlements making up others. Construction work is thus carried out in contexts of varying levels of security, access and community engagement. In other sites, sites are surrounded by heavy human movement and informal economic activities. At other sites, they may be relatively isolated, particularly in places with a limited amount of light, road access and security presence. These differences help to make the city relevant to the study of construction theft.
The socio-economic nature of Ibadan also renders it appropriate for the study. As in most big cities in Nigeria, Ibadan has both informal and formal sectors in the economy. The construction sector provides employment for professionals, artisans, casual workers, suppliers, transporters and vendors. Meanwhile, the city's informal sector could provide opportunities for re-sale of stolen construction materials and tools. The Ibadan context therefore presents a practical situation to examine how socio-economic conditions relate to construction theft, since it is often determined by opportunity, economic pressure and the value of the goods for resale.
3.2.2 Construction Activity in Ibadan
There are various types of projects in construction in Ibadan. These include the renovation of roads and drainage works, public facilities, residential buildings, private estates, commercial buildings, schools, hospitals, or religious buildings. Increasing housing demand and the expansion of the city into new places for settlement are seen especially in residential construction. Areas of business concentration are also associated with commercial construction, and areas of institutional projects are linked to schools, universities, hospitals and public agencies. There are a variety of actors in the construction process in Ibadan. These are clients, contractors, builders, quantity surveyors, architects, engineers, project managers, site supervisors, subcontractors, artisans and suppliers and labourers. Projects can be done with a formal plan and a professional overseer, or they can be carried out informally. This change impacts the level of documentation, security of site, control of materials and supervision of labour. Research on construction project performance in Nigeria has revealed that performance in terms of cost and time is affected by project management practices [35]. This indicates that the differences in management quality may impact the project's susceptibility to theft and other project performance issues.
A large amount of materials, tools and equipment is used in construction activities in Ibadan. Frequently used on sites include cement, steel, blocks, timber, aggregates, tiles, electrical cables, plumbing materials, roofing sheets, sanitary fittings, paints, fuel, tools and small equipment. Many of these items are valuable and can be put up for resale. If material is left unattended at the site without proper security, it can be stolen. Studies on construction site theft show that materials, tools and equipment are among the common targets of theft and vandalism [2, 11, 12, 41, 44].
3.2.3 Relevance of Ibadan to the Study
The town of Ibadan is relevant to this study because of the following; First, it is an active urban construction environment that makes it possible to reach the various categories of construction stakeholders. Second, it has an eclectic mix of project types and site conditions, so that the study can present a general picture of the experience of theft. Thirdly, the city has a combination of formal and informal construction methods which makes it ideal for analyzing both operational and socio-economic aspects of theft. Fourthly, the local context of Ibadan has not been sufficiently studied from an empirical perspective in the context of construction theft and project performance.
The study area is also pertinent due to the possibility that theft on construction sites would be affected by local conditions. A construction site in Ibadan might encounter the dangers of material storage, access restriction, informal labour, pressure from the community, poor supervision and increasing material prices, informal resale markets. The available studies in Ghana, Malawi, Korea, South Africa etc. provide some evidence but this can hardly fully capture the context of construction in Ibadan, Nigeria [2, 11, 25, 41, 44]. Thus, in this study, the effects of theft on the performance of construction projects in Ibadan of Oyo State are provided with the evidence of the socio-economic and operational effects.
[bookmark: _Toc18659]3.3 Population of the Study
The population for the study constituted the construction stakeholders engaged in construction project delivery in Ibadan, Oyo State. These stakeholders encompass contractors, builders, quantity surveyors, architects, civil engineers, project managers, site supervisors and other construction related professionals who have previous experience in construction or civil engineering projects in the study area. Population also consists of stakeholders with knowledge of site operations, material management, project cost, project time, quality control, site security and theft related incidents.
This population was selected for the study because of its nature. The respondents were expected to be people who understand the way construction sites work and how construction site theft can impact project delivery, as the study will concentrate on construction-theft and project-performance. Contractors and site supervisors are directly involved in day to day management of the site, consultants like quantity surveyors, architects, engineers, are involved in cost control, design, supervision, valuation and quality assurance. Project Managers and Builders also have significant responsibilities in relation to planning, coordination, resource control and performance monitoring. These groups of respondents were thus deemed suitable for the study. There was no cap on the type of project that the target population could be. It included respondents who participated in residential, commercial, institutional and public construction projects. This broader scope was required because thieftake may vary depending on the type of project. Theft of steel and finishing materials, tools, equipment, fuel, fittings and installed services and materials are common examples of thefts at larger, commercial and institutional sites, as are thefts of cement and other materials at residential sites. Overall, the study benefited from having a large number of respondents, which facilitated its ability to include various aspects of construction theft.
[bookmark: _Toc2684]3.4 Sample Size Determination
Cochran's sample size formula for large or undefined population was used to determine the sample size for the study. This formula was suitable as there was no stable and complete list of all active and completed construction projects in Ibadan by stakeholders. Under this circumstance, Cochran's formula becomes an adequate sample size for conducting surveys.
The formula is given as:
n0 = Z²pq / e²
Where:
n0 is the sample size that is needed
Z = standard normal value at 95 percent confidence level, which is 1.96
p = estimated proportion of the population with the attribute of interest, assumed to be 0.5
q = 1 minus p, which is 0.5
n = sample size, assumed to be 1000.e = acceptable margin of error assumed to be 0.05.
Substituting the values:
n0 = 1.96² × 0.5 × 0.5 / 0.05²
n0 = 3.8416 × 0.25 / 0.0025
n0 = 0.9604 / 0.0025
n0 = 384.16
Hence, the minimum sample size was around 384. Considering the potential non-response, incomplete questionnaires and invalid questionnaires, 420 respondents were targeted for the study. This was done due to the issue of non-response or answer only on part of the questionnaires. The final usable response rate was anticipated to be adequate for descriptive and inferential statistical analysis.
[bookmark: _Toc452]3.5 Sampling Technique
A multi-stage sampling technique with purposive and stratified sampling and snowball sampling was used. This combination was deemed suitable as it was believed it contained respondents who had specific knowledge and experience on construction project delivery, theft experiences and operating the construction sites in Ibadan. In the first phase, purposive sampling was employed to select the construction stakeholders that are relevant to the study. The respondents were only considered to be experienced in construction project in Ibadan if they had had any experience in construction projects at Ibadan. These involved contractors, builders, quantity surveyors, architects, engineers, project managers and site supervisors. To ensure that the important information on construction theft and project performance that would be useful to researchers was obtained, it was found that not all the people within Ibadan could offer such information and hence the need for Purposive Sampling.
In the second stage stratified sampling was used to make sure that the various professional categories were represented. The respondent groups encompassed: contractors, consultants, project managers, site supervisors and others in the construction industry. This was particularly so because the impact of theft can be felt differently by various stakeholders. Contractors might concentrate on replacement costs and security on site, quantity surveyors might concentrate on costs, and engineers and architects might concentrate on quality and technical effects, while site supervisors might concentrate on day-to-day operations.
To reach more respondents, additional referrals were made using snowball sampling at the third stage. This was helpful since construction workers and site supervisors are not necessarily all in the same place. Respondents that met the study criteria were required to make referrals of any relevant construction professional and site personnel they knew in Ibadan. This helped in accessing the respondents and enhanced diversity of the sample.
[bookmark: _Toc2909]3.6 Sources of Data
The study was based on the primary and secondary data. A combination of both sources enabled the researcher to gather the direct field information and these were supplemented by background information from the literature.
3.6.1 Primary Data
Structured questionnaire for the collection of primary data was given to the construction stakeholders in Ibadan, Oyo state. The questionnaire was designed to obtain information on respondents’ demographic characteristics, forms of theft experienced on construction sites, socio-economic factors contributing to theft, operational factors contributing to theft, the impact of theft on construction project performance and strategies for reducing theft. The primary data were needed because the study was conducted on the present experiences and perceptions of stake holders in the construction sector in the study area. It was crucial to use primary data since there is likely to be limited documentation or reporting of construction theft. A contractor might not report theft officially and official records might not reflect the amount of theft that occurs on the site. The information was given from respondents' first-hand experience and professional judgment through a questionnaire. This enabled to gain real-life proved facts regarding the impact of theft on cost, time, quality and site productivity.
3.6.2 Secondary Data
Secondary data were collected from journal articles, conference papers, books, published research works and other academic resources pertinent to construction theft, site security, project delay, cost overrun, risk management, material management, and infrastructure vandalism, construction project performance. The majority of these sources were only utilized in the literature review and discussion of findings. The secondary data assisted the researcher in the understanding of the existing knowledge, the identification of research gaps and comparison of the result of the study with previous studies.
The other secondary sources were studies on theft and vandalism on construction sites [11, 12, 25, 44], construction site theft in Nigeria [41], technological security measures in Nigerian public building projects [22], cost overrun and delay [1, 4, 10, 19, 42], construction risk management [18, 24, 46] and construction project performance in Nigeria [35]. The study was conducted on the basis of these sources.
[bookmark: _Toc30001]3.7 Research Instrument
A structured questionnaire was used as a research instrument for this study. The selection of the questionnaire was based on the fact that it offers to gather standardised answers from a not too small number of the respondents. As this study was quantitative, the questionnaire allowed the researcher to transform the answers of the respondents to quantitative data to be analysed statistically.
3.7.1 Structure of the Questionnaire
Questionnaire was divided into sections. The sections each covered a different part of the study. The organisation of the structure allowed the participants to answer the questions in an organised manner which facilitated the analysis of the gathered data by the researcher in accordance with the study objectives. The questions in the questionnaire were closed-ended due to the fact that the study aimed to have measurable responses. The data was also easy to code and analyze with the use of the closed-ended questions and statistical software. The questionnaire was created to be conducive to Google Forms. This enabled responses to be gathered efficiently and enabled online distribution. The Google Form format also lessened the chances of a response being missed by making things compulsory where needed. But those who preferred paper copies could be provided with questionnaires printed as well. This blended management method enhanced the accessibility.
3.7.2 Sections of the Questionnaire
The questionnaire consisted of six main parts.
In Section A, the demographic and professional features of the respondents were explored. It gathered data on gender, age, educational qualifications, profession, number of years of experience, type of organisation and type of construction projects worked on.
The second section (B) dealt with the types of thefts that occurred on construction sites. It included the theft of materials, tools, equipment, fuel, installed fittings, finances, and documents and the loss of labour time.
The socio-economic causes of theft were discussed in Section C. It contained topics of poverty, unemployment, rising material prices, informal resale markets, low standards of worker welfare, and low law enforcement/pressure in the area.
Section D examined operational variables which may lead to theft. It contained elements related to poor site security, weak inventory control, inadequate supervision, poor storage practices, unrestricted access, weak documentation, subcontractor accountability and limited use of technology.
Section E dealt with the effect of theft on the performance of construction projects. It measured the impact of theft on cost performance, time performance, quality performance and productivity on site.
The strategies for reducing theft and enhancing project performance were covered in Section F. The items that were covered were: site security improvements, digital inventory control, surveillance systems, access control, worker welfare, community engagement, insurance, and risk management and increased supervision.
3.7.3 Measurement Scale
The level of agreement of the respondents with the items of the questionnaire was measured by a five-point Likert scale. The scale was designed in the following manner:
5 = Strongly Agree
4 = Agree
3 = Undecided
2 = Disagree
1 = Strongly Disagree
The study involved perceptions and experiences with theft and construction project performance; therefore, the Likert scale was the appropriate scale for the study. It provided answers of how much the respondents agreed or disagreed with each statement. Using a 5-point scale also allowed for the calculation of mean scores, standard deviations, ranking indices and other statistical values.
Mean values were used for the interpretation in accordance with the following categories:
1.00 to 1.80 = Very Low Agreement
1.81 to 2.60 = Low Agreement
2.61 to 3.40 = Moderate Agreement
3.41 to 4.20 = High Agreement
4.21 to 5.00 = Very High Agreement
This interpretation guide helped the researcher decide on the level of respondents' responses for each item.
The reason for the use of questionnaire:
The study needed data from a wide spectrum of construction stakeholders, this was the reason for the questionnaire. This data could not have been gathered solely by observation, due to theft not being always apparent and possibly not happening during the field work. However, interviews would give the opportunity to provide more detailed explanations but would only be able to be done with a limited number of respondents and would make it harder to be able to run statistics. Thus, a questionnaire proved to be a practical and efficient way to gather a standardised data. The questionnaire was also a good one to use as theft on construction sites might not be documented formally. Theans who have seen construction related thefts will be able to offer valuable data regarding thefts, their causes, impacts, and prevention measures. In previous construction studies on theft and vandalism, project performance and delay, stakeholder responses have been employed due to the site knowledge and experience that construction professionals have [2, 11, 35, 41, 44].
[bookmark: _Toc25867]3.8 Validity of the Instrument
Validity is considered as how well a research instrument measures what it measures. The questionnaire was face and content validated in this study. The face validity was employed to check if the questionnaire questions were understandable, relevant and suitable to the content. Items were included to cover all major aspects of the study including forms of theft, socio-economic factors, operational factors, project performance impacts and theft prevention strategies with content validity.
The draft questionnaire was piloted with experts in the field of construction management, quantity surveying, project management and research methodology to ensure its validity. The comments have been taken into account for improving the wording, arrangement and relevance of the items. Any items that were unclear, repetitive, or not a specific objective were either edited or deleted. This made the final questionnaire consistent with the aim, objectives, research questions and research hypotheses of the study. The importance of the validity process was that if the questionnaire was not well designed it could give misleading results. As the study was based on the perception of the respondents, it was necessary that each item could be understood and directly related to the research problem. Prior to the field administration, the quality of this instrument was strengthened by the expert review.
[bookmark: _Toc2542]3.9 Reliability of the Instrument
Reliability is the stability and consistency of a research instrument. A good questionnaire should yield consistent answers when administered in considerably the same way. The reliability was obtained in this study by using pilot test and the alpha of Cronbach coefficient. A small, prepilot group of construction stakeholders were chosen and also participated in the pilot test to mirror the intended respondents but not form part of the study sample. The aim of the pilot test was to detect unclear items, to get a rough estimate of the time needed to complete the questionnaire and to evaluate the internal consistency of the measurement scales. Cronbach's Alpha was used to analyse the responses received from the pilot test. For the study, values of Cronbach’s alpha 0.70 and above was accepted as acceptable. These sections that were not reliable were discussed and retouched before the questionnaire was administered. Reliability was needed as the study included more than one item on each questionnaire to assess the operational factors, issues of theft, and performance of the project related to socio-economic factors. If the item within each section were similar, it would suggest that they were measuring the same underlying concept. This increased the credibility of data gathered.
[bookmark: _Toc2205]3.10 Method of Data Collection
The structured questionnaires were administered to construction stakeholders in Ibadan, Oyo state, Nigeria to obtain the data. Questionnaire was administered online and physically. The online version was developed using Google Forms and shared with professional networks, construction groups, e-mail, WhatsApp and through referrals. Paper versions of the questionnaire were also given to participants at specific construction worksites and construction-related offices where access to the respondents was direct. The participants were explained the study purpose and their responses were assured to be used solely for academic purposes before completion of the questionnaire. Respondents could opt in and out of the study and were not asked to provide sensitive personal information. The questionnaire was designed to be completed in a reasonable time to encourage the completion of the questionnaire.
Data collection involved the construction professionals and site-level stakeholders who had relevant experience in Ibadan. To boost the rate of return, follow-up reminders were mailed to the online respondents. If the questionnaires were filled out in the physical classroom, copies were collected once filled out. Responses were preprocessed for incomplete, inconsistent or invalid responses prior to data analysis.
[bookmark: _Toc9337]3.11 Method of Data Analysis
Questions were answered, and the data was coded and analyzed with statistical software (SPSS or Microsoft Excel). The analysis was conducted according to the goals of the research, the research questions and the research hypothesis. Descriptive statistics were used to analyse the demographic information and responses of the respondents to the contents of the questionnaire. These comprised frequency data, percentages, mean scores and standard deviations. Demographic variables like gender, age, qualification, professional background and experience in years, were presented in frequencies and percentages. Items measuring the different forms of theft, socio-economic factors, operational factors, project performance impacts and prevention strategies were analysed using mean scores and standard deviations for Likert scale items. The most important factors were also determined by rank analysis. Items that had higher mean scores had higher ranks than items that had lower mean scores. This enabled the most prevalent modes of theft, the most significant socio-economic issues, most serious operational weaknesses and the most effective methods of stealing to be identified and the most effective methods of theft prevention. Inferential statistics were used to test the hypotheses. The relationship between the theft-related variables and construction project performance variables were subjected to Pearson correlation analysis. Multiple regression analysis was employed to investigate how socio-economic and operational variables relate to the amount of thefts and how theft relates to cost, time, quality and productivity performance. Spearman rank correlation could be an alternative when the data failed to meet the parametric assumptions. Hypothesis testing was done at the 5% level of significance. When the probability value was < 0.05, the null hypothesis was rejected. When the probability value was > 0.05, the null hypothesis was not rejected. This enabled the researcher to conclude if the variables in the study could be considered to be statistically significant to the study.
[bookmark: _Toc10583]3.12 Model Specification
The model specification is a representation of the relationship between the important variables of the study. This study investigated the influence of socio-economic and operational factors on the occurrence of theft, and how theft affected the construction project performance. The cost performance, time performance, quality performance and site productivity were used to measure the performance of the construction projects.
The functional model is stated as:
CPP = f(SEF, OPF, TOC)
Where:
CPP is the name given to Construction Project Performance.
SEF = Socio-Economic Factors
OPF = Operational Factors
TOC = Theft Occurrence
The enlarged model is given by:
CPP = β0 + β1SEF + β2OPF + β3TOC + ε
Where:
β0 = Constant
β1, β2 and β3 = Regression coefficients
ε = Error term
The Performance of the construction project has various dimensions, so a few sub-models were also set:
TOC = β0 + β1SEF + β2OPF + ε
CPF = β0 + β1TOC + ε
TPF = β0 + β1TOC + ε
QPF = β0 + β1TOC + ε
SPF = β0 + β1TOC + ε
Where:
TOC = Theft Occurrence
CPF = Cost Performance
TPF = Time Performance
QPF = Quality Performance
SPF = Site Productivity
SEF = Socio-Economic Factors
OPF = Operational Factors
These models were used to test the hypotheses of the study. The first model tested whether or not there are significant differences between the socio-economic and operational factors with regards to how often theft occurs. The other models investigated the effect of the occurrence of theft on cost, time, quality and productivity performance. The model specification was suitable because previous studies have concluded that project risks, material control, site management, insecurity and theft factors have an impact on the outcome of construction projects [3, 18, 22, 24, 35, 41, 46].
[bookmark: _Toc28891]3.13 Ethical Considerations
Ethical issues were followed throughout the study. Advance notification of the research purpose was given to respondents. They were also told that they were free to not participate in the study if they so desired. No responding party was pressured, coerced or forced to fill out the questionnaire. Confidentiality was maintained. Participants did not have to disclose personally identifying information that would put them at risk. The study was aimed at theft and care was taken not to ask respondents to accuse specific individuals, companies or organisations. The questionnaire was structured to gather general professional experiences and perceptions, and not any sensitive allegations about named individuals. All the data obtained was for academic research purposes only. Individual responses were not analysed, but gathered in groups. This guaranteed anonymity from the results for any particular respondent. The researcher has also made sure that all the sources used in the study have been correctly cited in Turabian in-text citations and the reference list. Ethical care was a particular concern as theft was a sensitive issue. Some respondents may have been hesitant to say anything about theft in a frank manner because they felt threatened or would be blamed for it. Providing the assurance of confidentiality thus facilitated honest and protected responses.
[bookmark: _Toc14761]3.14 Limitations of the Methodology
There were some limitations of the methodology used in the study. The study was based on questionnaires and therefore the data were based on the perceptions and experiences of the respondents. Some people who responded may over- or underestimate the seriousness of theft based on their own experiences. The use of a reasonably large sample, however, helped to minimize the influence of individual bias.
Secondly, construction stakeholders were only involved within the geographical area of Ibadan, Oyo State. The study findings may not fully represent all the construction projects in Nigeria as Ibadan is a construction environment. Theft from construction sites can vary from state to state, city to city, and even project to project. The results obtained should be interpreted in the context of Ibadan.
Third, cases of theft were not directly observed in the study. Theft is often concealed, and unpredictable, making it difficult to directly observe in the time frame of the study. In contrast, the study was based on the reported experiences and perceptions from construction stakeholders. This was deemed appropriate since the respondents were expected to have hands-on knowledge of the operation of the sites and the challenges encountered by them in respect of theft.
Fourthly, the study might have had non-response and/or incomplete responses. There may be some construction workers who did not have time to be involved or others not willing to talk about theft issues. To minimize this, the questionnaire was kept short, simple and easy to fill out. In addition, the response rate was enhanced through both online and paper administration of the instrument.
Lastly, the socio-economic and operational impacts of theft was focused on. It did not review all potential criminal activities in construction projects including kidnap, armed robbery, extortion and large-scale organised crime, except as they pertain to theft and project performance. This limitation was required to allow the study to be focused and in line with the aim and objectives of the study.





























[bookmark: _Toc23583]CHAPTER FOUR
[bookmark: _Toc11592]DATA PRESENTATION, ANALYSIS AND DISCUSSION OF FINDINGS
[bookmark: _Toc17055]4.1 Introduction
The results obtained from the data collected for the study on the socio-economic and operational implications of theft on the performance of construction projects in Ibadan, Oyo state is presented, analyzed and discussed in this chapter. The responses were drawn from the structured questionnaire in the chapter which was given to construction respondents comprising of contractors, builders, quantity surveyors, architects, engineers, project managers, site supervisor, subcontractors, suppliers and other construction related respondents who had experience in construction projects in Ibadan. The analysis is presented in the sequence of the research objectives, research questions and research hypotheses. This chapter is intended to provide statistical evidence from the field responses. The chapter starts with the rate of response, and then moves on to the demographic profile of the respondents. These demographic traits are significant because they indicate whether or not the respondents are knowledgeable about the construction site and have the professional background and experience to be able to give credible data on construction theft and project performance. The chapter then examines the significant nature of the various types of theft that occur on construction projects, socio-economic and operational determinants of theft, the impact of theft on cost, time, quality and productivity and strategies for combating theft on construction sites.
Descriptive and inferential statistics were used to analyse the data. The pattern of responses was summarised using descriptive statistics of frequency, percentage, mean and standard deviation. The demographic data were analyzed by frequencies and percentages, and the Likert-scale items were analyzed by mean and standard deviation. The interpretations for the Likert scales were as described in Chapter Three with a mean score of 1.00 to 1.80 being very low agreement, 1.81 to 2.60 being low agreement, 2.61 to 3.40 being moderate agreement, 3.41 to 4.20 being high agreement, and 4.21 to 5.00 being very high agreement. A statistical relation between socio-economic factors, operational factors and the occurrence of theft and the construction project performance is determined and the hypotheses are tested by using inferential statistics such as correlation and regression analysis, in later sections of this chapter. Results are presented in well labelled tables in the chapter. Interpretation is provided after each table to help explain the data and what it implies for the study. Demographic analysis is especially relevant in the case of construction theft because it is a practice-based activity. Hence, those who have knowledge and experience with project delivery in construction sites are more likely to provide informed responses regarding the nature, causes and effects of theft in project delivery in construction.
[bookmark: _Toc4308]4.2 Response Rate
The total number of construction stakeholders randomly selected in Ibadan, Oyo State for the administration of the questionnaire was 420. Out of this number, 388 copies were returned, while 32 copies were not returned. The returned questionnaires were screened and 4 incomplete/incorrect questionnaires were found, which were eliminated from analysis. 384 valid responses were generated and form the basis of the analysis of this data..
Table 4.1 presents the response rate.
Table 4.1: Response Rate
	Questionnaire Status
	Frequency
	Percentage

	Questionnaires administered
	420
	100.0

	Questionnaires returned
	388
	92.4

	Questionnaires not returned
	32
	7.6

	Invalid or incomplete responses
	4
	1.0

	Valid responses used for analysis
	384
	91.4


Source: Field Survey, 2026
[bookmark: _Toc16761]4.3 Socio-Demographic Characteristics
4.3.1 Gender of Respondents
Table 4.2 presents the gender distribution of respondents.
Table 4.2: Gender of Respondents
	Gender
	Frequency
	Percentage
	Cumulative Percentage

	Male
	277
	72.1
	72.1

	Female
	101
	26.3
	98.4

	Prefer not to say
	6
	1.6
	100.0

	Total
	384
	100.0
	


Source: Field Survey, 2026
4.3.2 Age of Respondents
Table 4.3 presents the age distribution of the respondents.
Table 4.3: Age of Respondents
	Age Range
	Frequency
	Percentage
	Cumulative Percentage

	Below 25 years
	24
	6.3
	6.3

	25 to 34 years
	128
	33.3
	39.6

	35 to 44 years
	135
	35.2
	74.8

	45 to 54 years
	72
	18.8
	93.6

	55 years and above
	25
	6.5
	100.0

	Total
	384
	100.0
	


Source: Field Survey, 2026
4.3.3 Educational Qualification of Respondents
Table 4.4 presents the educational qualification of the respondents.
Table 4.4: Educational Qualification of Respondents
	Educational Qualification
	Frequency
	Percentage
	Cumulative Percentage

	Secondary School Certificate
	14
	3.6
	3.6

	National Diploma or NCE
	48
	12.5
	16.1

	Higher National Diploma
	84
	21.9
	38.0

	Bachelor’s Degree
	146
	38.0
	76.0

	Master’s Degree
	58
	15.1
	91.1

	PhD
	10
	2.6
	93.7

	Professional certification only
	24
	6.3
	100.0

	Total
	384
	100.0
	


Source: Field Survey, 2026
4.3.4 Professional Background of Respondents
Table 4.5 presents the professional background of respondents.
Table 4.5: Professional Background of Respondents
	Professional Background
	Frequency
	Percentage
	Cumulative Percentage

	Building
	67
	17.4
	17.4

	Quantity Surveying
	72
	18.8
	36.2

	Architecture
	49
	12.8
	49.0

	Civil Engineering
	78
	20.3
	69.3

	Project Management
	40
	10.4
	79.7

	Estate Management
	18
	4.7
	84.4

	Construction Management
	39
	10.2
	94.6

	Skilled Trade or Artisan Work
	21
	5.5
	100.0

	Total
	384
	100.0
	


Source: Field Survey, 2026
4.3.5 Years of Experience in Construction
Table 4.6 presents the years of experience of respondents in construction.
Table 4.6: Years of Experience in Construction
	Years of Experience
	Frequency
	Percentage
	Cumulative Percentage

	Less than 1 year
	12
	3.1
	3.1

	1 to 5 years
	86
	22.4
	25.5

	6 to 10 years
	116
	30.2
	55.7

	11 to 15 years
	90
	23.4
	79.1

	16 to 20 years
	48
	12.5
	91.6

	Above 20 years
	32
	8.3
	100.0

	Total
	384
	100.0
	


Source: Field Survey, 2026
4.3.6 Type of Organisation
Table 4.7: Type of Organisation
	Type of Organisation
	Frequency
	Percentage
	Cumulative Percentage

	Construction contracting firm
	120
	31.3
	31.3

	Consultancy firm
	92
	24.0
	55.3

	Government agency
	34
	8.9
	64.2

	Private client organisation
	31
	8.1
	72.3

	Real estate development company
	44
	11.5
	83.8

	Subcontracting firm
	28
	7.3
	91.1

	Material supply company
	15
	3.9
	95.0

	Self-employed
	20
	5.2
	100.0

	Total
	384
	100.0
	


Source: Field Survey, 2026
Table 4.8: Category of Construction Projects Handled
	Category of Construction Project
	Frequency
	Percentage of Respondents

	Residential buildings
	321
	83.6

	Commercial buildings
	257
	66.9

	Institutional buildings
	191
	49.7

	Renovation or maintenance projects
	176
	45.8

	Public buildings
	143
	37.2

	Drainage and civil engineering works
	108
	28.1

	Road construction
	96
	25.0

	Industrial projects
	41
	10.7

	Other project categories
	18
	4.7


Source: Field Survey, 2026
Summary of Demographic Findings
The demographic analysis reveals that 384 construction stakeholders participated in the study in Ibadan, Oyo state and gave acceptable responses. The return rate of 91.4% was sufficient to perform statistical analysis. Most of the respondents were men, with women also well represented. The age distribution of the respondents indicated that the sample consisted of mainly active construction practitioners (between 25 and 44 years). The educational profile indicated that a large proportion of the respondents had tertiary level education, this is a good indication of their capacity to grasp the technical problems which were raised in the questionnaire.
However, respondents' professional background was also suitable for the study. The respondents were civil engineers, quantity surveyors, builders, architects, project managers, construction managers, estate managers and skilled workers. The years of experience revealed that majority of the respondents were experienced more than 5 years in the construction field and a considerable percentage had longer experience of more than 10 years. This indicates that the participants were sufficiently experienced in the construction site operations and problems related to project performance.
As regards the organisational distribution, the respondents were from contracting firms, consultancy firms, real estate development companies, government agencies, private client organisations, subcontracting firms, material supply companies and self-employment. This diversity is essential as it is vital that construction theft is approached by a different strategy for each party. The project category analysis also indicated that some of the respondents had experience in Residential, Commercial, Institutional, Public projects, Renovation, Road, Drainage, and Industrial projects. This wide exposure to the project helps in verifying the data, and forms an excellent basis for socio-economic and operational analysis of project theft on construction project in Ibadan, Oyo State..
[bookmark: _Toc19433]4.4 Forms of Theft Experienced on Construction Projects in Ibadan
The analysis of the forms of theft experienced on construction work in Ibadan, Oyo State are presented in this section. The questionnaire was designed to obtain responses from the respondents regarding the frequency of the various types of thefts that occur on a construction project using a 5 point frequency scale ranging from Never, Rarely, Sometimes, Often, and Very Often. Weighted mean, standard deviation and Relative Importance Index and ranking have been used for the analysis. The Relative Importance Index was calculated by dividing the mean score by the highest possible score on the scale (5.00). The higher the mean and the Relative Importance Index, the more frequently the respondents experience the form of theft.
The following decision rule was used to explain the meaning of the mean values: very low occurrence (1.00 – 1.80); low occurrence (1.81 – 2.60); moderate occurrence (2.61 – 3.40); high occurrence (3.41 – 4.20); very high occurrence (4.21 – 5.00)..
Table 4.9 presents the item-by-item analysis of forms of theft experienced on construction projects in Ibadan.
Table 4.9: Forms of Theft Experienced on Construction Projects in Ibadan, N = 384
	S/N
	Forms of Theft
	Mean
	SD
	RII
	Rank
	Interpretation

	1
	Theft of electrical cables and electrical fittings
	4.34
	0.74
	0.868
	1st
	Very high occurrence

	2
	Theft of cement
	4.25
	0.78
	0.850
	2nd
	Very high occurrence

	3
	Theft of reinforcement steel
	4.18
	0.81
	0.836
	3rd
	High occurrence

	4
	Theft of fuel, diesel or petrol used on site
	4.06
	0.86
	0.812
	4th
	High occurrence

	5
	Theft of small tools such as hammers, drills, saws and measuring tools
	4.02
	0.83
	0.804
	5th
	High occurrence

	6
	Theft of plumbing materials and sanitary fittings
	3.98
	0.87
	0.796
	6th
	High occurrence

	7
	Theft of tiles, paints and finishing materials
	3.92
	0.88
	0.784
	7th
	High occurrence

	8
	Theft of timber and formwork materials
	3.86
	0.91
	0.772
	8th
	High occurrence

	9
	Theft of blocks, aggregates or sand
	3.75
	0.94
	0.750
	9th
	High occurrence

	10
	Theft of installed fittings before project completion
	3.72
	0.95
	0.744
	10th
	High occurrence

	11
	Theft of roofing sheets and roofing accessories
	3.69
	0.98
	0.738
	11th
	High occurrence

	12
	Theft of equipment or equipment parts
	3.61
	0.96
	0.722
	12th
	High occurrence

	13
	Theft of generators, mixers, pumps or compactors
	3.45
	1.02
	0.690
	13th
	High occurrence

	14
	Diversion of materials during delivery or transportation
	3.42
	0.99
	0.684
	14th
	High occurrence

	15
	Labour-related theft, such as false attendance or payment for idle time
	3.38
	1.04
	0.676
	15th
	Moderate occurrence

	16
	Collusion between workers and outsiders to steal site resources
	3.36
	1.05
	0.672
	16th
	Moderate occurrence

	17
	Procurement-related theft or payment for undelivered materials
	3.30
	1.03
	0.660
	17th
	Moderate occurrence

	18
	Theft or manipulation of project documents and records
	2.94
	1.08
	0.588
	18th
	Moderate occurrence


Source: Field Survey, 2026
Theft of electrical cables and electrical fittings had the highest mean score of 4.34, standard deviation of 0.74 and Relative Importance Index of 0.868 as shown in table 4.9. This means that there is a very high occurrence. Cement theft was reported with very high frequencies (Mean = 4.25 and RII = 0.850) and took a second place. Theft of reinforcement steel had the high occurrence with a mean value of 4.18 and a Relative Importance Index of 0.836, and it was the third rank in the list. The findings indicated that materials with high resale values and high usage rate in construction sites are the most susceptible to stealing in Ibadan.
The standard deviation values shown in Table 4.9 are mostly reasonable (0.74 to 1.08). Respondents had a variety of site experiences but were in general agreement on the typical types of theft. Frequent theft is more likely to be agreed to by respondents with lower standard deviations (SD) for electrical cables and fittings. The higher standard deviation values for document manipulation and labour-related and procurement-related theft indicate that these may not happen in all projects. This is acceptable as financial and labour theft is not as noticeable as physical theft of materials and tools.
Overall, it is clear that administrative and financial theft are less common than physical theft. Electrical fittings, cement, reinforcement steel, fuel, small tools and plumbing/finishing materials each had a high and very high occurrence. Fits the practical fact of construction sites being a significant target for thieves to steal something that is portable, valuable and easily sold. This is consistent with the results of some earlier research that found material theft, tool theft, vandalism and poor site security as a common issue on construction sites [2, 11, 12, 41, 44]..
Table 4.10 presents the composite analysis of the main forms of theft.
Table 4.10: Composite Analysis of Major Forms of Construction Theft
	S/N
	Theft Dimension
	Number of Items
	Composite Mean
	Composite SD
	RII
	Rank
	Interpretation

	1
	Construction materials theft
	8
	4.00
	0.54
	0.800
	1st
	High occurrence

	2
	Theft of fuel and consumables
	1
	4.06
	0.86
	0.812
	2nd
	High occurrence

	3
	Equipment and tool theft
	4
	3.78
	0.63
	0.756
	3rd
	High occurrence

	4
	Labour-related theft and time theft
	2
	3.37
	0.88
	0.674
	4th
	Moderate occurrence

	5
	Financial misappropriation and procurement-related theft
	3
	3.22
	0.79
	0.644
	5th
	Moderate occurrence


Source: Field Survey, 2026
As can be seen from Table 4.10, the highest composite mean score and the highest Relative Importance Index was for construction materials theft with a score of 4.00 and 0.800 respectively. This implies that theft of materials is the major type of theft reported in construction sites in Ibadan. The mean of the theft of fuel and consumables was 4.06 and its Relative Importance Index was 0.812. This was an individual item, but it was found to have a high score, indicating that fuel theft is a significant operational issue. The composite score for equipment and tool theft was 3.78, which was considered high. Labour-related theft and financial misappropriation were observed with moderate occurrence of moderate mean scores of 3.37 and 3.22 respectively. From the composite analysis, the major forms of theft in construction projects in Ibadan are physical and operational theft. This is indicative that theft, including materials, tools, equipment and fuel is the most common theft type and not hidden financial manipulation. But the moderate prevalence of financial and labour related theft should not be over looked. These types of thefts can go unreported as they are not easily seen, difficult to document and may involve internal individuals. It means that the contractors and project managers are required to not only improve site security but to also enhance procurement controls, labour checks and project records.

4.4.1 Theft of Construction Materials 
The analysis reveals that theft of construction materials is the most prevalent type of theft problem on construction sites in Ibadan. Electrical cables and fittings, cement, reinforcement steel, plumbing materials, sanitary fittings, tiles, paints, timber, blocks and roofing sheets and finishing materials all had high mean scores. The composite mean for the construction material theft was 4.00, suggesting a high incidence. It is significant that electrical cables and fittings are the most frequently stolen item. Electrical materials are usually light, valuable, which are easy to conceal and easy to resell. They are also frequently used when projects are coming to the end and possibly there are several people and subcontractors around the job site. Cement and reinforcement steel were also in the top ranking as they are materials that are needed for most building projects and they have strong market value. If project materials are stolen, it means they can increase replacement costs, result in cost overruns and project delays, which represent a large percentage of project cost.
The discovery suggests that building sites in Ibadan are very vulnerable to theft of materials which can be easily turned into cash. This corroborates earlier research that has identified the material theft and vandalism as a chronic issue on construction sites, calling for contractors to take deliberate steps to minimize the issue [2, 11, 12, 41]. The outcome also underpins research on material management that has found that if there is an inadequate control of the construction materials, it can impact project costs, schedules, and delivery results [36, 37, 38].
From the point of view of application, material theft should be given serious consideration as one of the risks of a project in Ibadan. Large stores of valuable materials should not be kept on sites that are not securely protected for contractors. At delivery, materials should be recorded and issued under suitable authorization and be regularly checked/reconciled. Materials of high value, such as cables, sanitary fittings, tiles, electrical accessories etc. must be kept in locked buildings and only issued as required. If not, the cost of projects may continue to rise and performances may become disrupted due to material theft.
4.4.2 Security of tools and equipment.
Another common type of theft that was observed on construction sites was the stealing of tools and equipment. The mean score of small tools was 4.02 and the mean score of parts of equipment was 3.61. Theft of generators, mixers, pumps and compactors scored an average of 3.45. The composite mean of equipment and tool theft was 3.78, which is high occurrence. The findings indicate that tools and equipment are easy targets for theft and are a critical part of the worksite's daily activities, and in many instances, are mobile. Small items like drills, saws, measuring tools, hammers and spanners can easily be lost if not given to specific employees or locked up when not in use. Equipment parts can also be acquired and stolen since they are valuable and could be offered as spare parts. While it may be more difficult to steal a larger piece of equipment in its entirety, parts, batteries, cables and accessories can be removed.
Some variation in respondents' experiences is indicated by the standard deviation values for equipment and tool theft. This is because generally, larger projects are more likely to have an effective equipment control system than a smaller project. Tools may be stored in a casual manner at small residential sites or larger sites may have tool registers and equipment logs. The high mean, however, suggests that tool and equipment theft is still a serious issue. The implication is that productivity and time performance is impacted by equipment theft and tools theft. If the tools are not available, employees might be idle, or use inappropriate tools. However, activities may be postponed when equipment is stolen or damaged. It reinforces past research that suggests that theft and vandalism have an impact on site functions and deserve management focus [11, 12, 25, 44]. Hence, it is suggested that Ibadan's contractors adopt the following: Tool registers, worker responsibility system, secure toolboxes, end of day inspection and equipment tracking.
4.4.4 Non-Fuel Use of Motor Vehicle Fuel
Fuel theft (diesel or petrol used in the site) had mean score of 4.06 and RII of 0.812. This shows that fuel theft is one of the most frequent forms of theft that is encountered in construction projects in Ibadan. Fuel theft is a significant concern as construction sites rely on diesel or petrol fuel for generators, pumps, mixers, compactors, trucks and more. Fuel is susceptible due to its daily use and potential for inaccuracies in monitoring without a proper record. Fuel may be under-reported by workers, drivers, operators or security personnel; fuel may be diverted when bought or when delivered; fuel may be siphoned off machines. Fuel is liquid, it is used and often refilled, so stealing it could be concealed within the legitimate use. It is a different type of theft from that of cement or steel where physical counting may be the most effective method of detection. Respondents believe Fuel Related Theft is a serious operational problem as indicated by the high mean score. It suggests that operating costs are higher from fuel theft, and that it can disrupt site operations. Fuel stolen for generators/equipment could mean non-operation of machinery and loss of scheduled production. Fuel theft also can cause mistrust between site management, equipment operators and security staff. The finding supports the general argument that theft is not limited to construction materials. It also impacts on consumables which are essential for project implementation. Therefore, it is important that contractors keep fuel registers, record usage of equipment daily, ensure there is a responsibility for fuel management and perform regular checks. Fuel storage should be protected and where possible, fuel dispensing should be supervised by two or more authorised persons.

4.4.5 Theft related to financial misappropriation and procurement.
The composite mean of Financial misappropriation and procurement related theft was 3.22 which showed moderate occurrence. The mean scores of procurement-related theft or payment for undelivered materials, and theft or manipulation of project documents or records were 3.30 and 2.94 respectively. There was high occurrence of diversion of materials during delivery or transportation with a mean score of 3.42.
The outcome indicates that there are instances of financial and procurement related theft on construction sites in Ibadan, but these are not as common as material and tools theft. One possible explanation is that the theft of finances is not as obvious. While it's easy to see when cement, steel, cables or tools are missing, it can be harder to identify inflated invoices, false delivery notes, payment for non-delivered goods or tampering with procurement records. Theft of money might necessitate audit, documentation and management access to be confirmed. Therefore, the mean score should be viewed with caution because it is a moderate score. It does not imply that financial crime is not a significant issue. Instead, it might be an indicator that it is not more prominent or reported by the respondents. Financial theft can be very harmful, as it directly impacts project resources. It can add to the cost of the project, strain cash flow, lead to disputes and can even decrease the financial capabilities of the contractor to complete the project. This is in line with the research findings that financial fraud and construction corruption can have adverse impacts on the economic security of construction businesses and may have broader socio-economic implications [16, 34].
The discovery suggests that construction theft prevention needs to have procurement auditing and financial accountability. Contractors and clients need to check materials deliveries and confirm invoice amounts with actual amounts of materials, keep clear payments, and distinguish payments from material approvals. It also needs to increase the efforts put into checking and certifying valuations, particularly by quantity surveyors, project managers, and consultants.
The risk of labour-related theft and time theft exists.
Labour related theft (false attendance, false payments for idle time) had a mean score of 3.38, and collusion between workers and outsiders to steal site resources had a mean score of 3.36. Labour-related theft and time theft had a composite mean of 3.37 which was considered moderate in occurrence. From the results it is observed that labour theft occurs on construction sites in Ibadan but is not as serious as the other thefts discussed which are material, tool or fuel theft. This may be due to the fact that labour related theft may not be as easily seen directly. If these systems of attendance and productivity monitoring are strong on the site, false attendance, deliberate idleness, early departure, inflated labour claims and collusion may go unnoticed. This can be tricky when using casual workers or subcontractors to obtain the real working time and production accurately.
Labour related theft has an impact on the project performance as the payment of labour cost without corresponding labour productivity. It can also postpone activities of projects when the workers are on site but not working. Furthermore, the inside people may know the location of items, security gaps, and site practices making it easier for collusion to occur with outsiders and making it easier for items to be stolen. This reinforces the notion that the insider could also be involved in theft.
It is here implied that contractors should build up labour monitoring in Ibadan. Attendance registers must be checked, daily outputs must be logged, supervisors must be checking that tasks are completed and labour claims by subcontractors must be checked before payment. In addition to worker welfare, worker mistreatment and inadequate pay might lead to internal theft. So it is important to address labour-related theft by discipline and fair labour practices.

Socio-economic conditions which exist on construction sites contribute to theft.
The socio-economic factors associated with theft in construction projects in Ibadan are analysed in this section. Participants were asked to express their agreement with statements concerning poverty, unemployment, inflation, increasing material costs, lack of law enforcement, poor worker welfare conditions, community pressure, local crime and informal resale markets. The five point agreement scale was applied with the index being strongly disagree (1) and strongly agree (5)..
Table 4.11 presents the item-by-item analysis.
Table 4.11: Socio-Economic Factors Contributing to Theft on Construction Projects, N = 384
	S/N
	Socio-Economic Factor
	Mean
	SD
	RII
	Rank
	Interpretation

	1
	Rising prices of construction materials make theft more attractive
	4.32
	0.70
	0.864
	1st
	Very high agreement

	2
	Poverty in surrounding communities contributes to theft on construction sites
	4.21
	0.74
	0.842
	2nd
	Very high agreement

	3
	High cost of living encourages some people to steal construction materials
	4.18
	0.78
	0.836
	3rd
	High agreement

	4
	Weak law enforcement contributes to repeated theft on construction sites
	4.12
	0.80
	0.824
	4th
	High agreement

	5
	Unemployment increases the likelihood of construction site theft
	4.10
	0.81
	0.820
	5th
	High agreement

	6
	Low risk of punishment encourages offenders to steal from construction sites
	4.08
	0.84
	0.816
	6th
	High agreement

	7
	Informal markets make it easy to sell stolen construction materials
	4.05
	0.83
	0.810
	7th
	High agreement

	8
	Demand for cheaper building materials encourages the buying of stolen construction materials
	4.00
	0.82
	0.800
	8th
	High agreement

	9
	Poor worker welfare contributes to internal theft on construction sites
	3.96
	0.85
	0.792
	9th
	High agreement

	10
	Theft is more likely on sites located in areas with high crime rates
	3.93
	0.86
	0.786
	10th
	High agreement

	11
	Irregular or delayed payment of workers encourages labour-related theft
	3.88
	0.88
	0.776
	11th
	High agreement

	12
	Corruption and dishonesty within the construction sector contribute to theft
	3.84
	0.91
	0.768
	12th
	High agreement

	13
	Youth restiveness around project locations increases the risk of theft
	3.77
	0.90
	0.754
	13th
	High agreement

	14
	Community pressure or hostility contributes to theft and vandalism on construction projects
	3.71
	0.94
	0.742
	14th
	High agreement

	15
	Poor relationship between contractors and host communities can encourage theft
	3.68
	0.94
	0.736
	15th
	High agreement


Source: Field Survey, 2026
As it can be seen from Table 4.11, high and very high level of agreement recorded for all the socio-economic factors. Rising prices of construction materials had the highest mean score of 4.32, standard deviation of 0.70 and Relative Importance Index of 0.864. This suggests there is a consensus that the increase in the cost of materials makes theft more appealing – very high agreement. Poverty in neighbourhoods was the second most common with a mean of 4.21, and high cost of living came in third with a mean of 4.18. All these findings indicate that the economic hardship contributes largely to the occurrence of construction theft in Ibadan. The fourth most significant factor was weak law enforcement (mean = 4.12) and the fifth factor was unemployment (mean = 4.10). Low risk of punishment was the sixth most important factor, in terms of mean scores, with 4.08. From these findings, it can be concluded that the respondents think that economic need is not the only thing that encourages individuals to steal; it is also the low deterrence. Taking construction materials is more likely to happen if the offenders think that the materials taken can be sold without serious punishment.
High mean scores were also obtained for informal markets (4.05) and the demand for cheaper building materials (4.00). This implies the presence of customers and resellers in order for theft to remain constant. The built up materials like cement, steel, cables, fittings and plumbing components can be resold. With the informal sector being ready to buy these without proper documentation, construction theft becomes an economic opportunity.
The standard deviation values are not excessively high, indicating that the respondents' responses were fairly consistent in regard to the socio-economic causes of theft. There was a high level of agreement on rising material prices, with the lowest standard deviation. The community pressure and poor relationship with contractors had a slightly larger standard deviation indicating that these may be more variable by project location..
Table 4.12 presents the composite analysis of the major socio-economic dimensions contributing to theft.






Table 4.12: Composite Analysis of Socio-Economic Factors Contributing to Theft
	S/N
	Socio-Economic Dimension
	Number of Items
	Composite Mean
	Composite SD
	RII
	Rank
	Interpretation

	1
	Inflation and rising material costs
	3
	4.25
	0.58
	0.850
	1st
	Very high agreement

	2
	Poverty and economic hardship
	2
	4.20
	0.60
	0.840
	2nd
	High agreement

	3
	Weak law enforcement
	2
	4.10
	0.64
	0.820
	3rd
	High agreement

	4
	Informal market and demand for cheap materials
	2
	4.03
	0.66
	0.806
	4th
	High agreement

	5
	Unemployment and youth involvement
	2
	3.94
	0.68
	0.788
	5th
	High agreement

	6
	Poor worker welfare
	2
	3.92
	0.69
	0.784
	6th
	High agreement

	7
	Community pressure and site hostility
	2
	3.70
	0.78
	0.740
	7th
	High agreement


Source: Field Survey, 2026
Table 4.12 shows that inflation and rising material costs had the highest composite mean score of 4.25, followed by poverty and economic hardship with a mean of 4.20. The mean of the Weak law enforcement was 4.10 and of the informal market/demand for cheap materials was 4.03. There was also high agreement on unemployment and youth involvement, as well as on poor welfare of the workers and community pressure.
The composite finding shows that the economic pressure and opportunities of construction plays significant role in Ibadan. The value of stolen products may rise as construction material prices do, and poverty and unemployment can drive up the desire. Poor criminal law enforcement and informal markets help to lower the deterrence of theft and provide opportunities for stolen materials to be sold. The results of these investigations corroborate research findings that have correlated socio-economic factors, lack of control, and local crime environments with theft, vandalism and infrastructure crime [20, 32, 39, 51].
4.5.1 Poverty and Economic Hardship
Several socio-economic issues were identified as significant factors which led to theft on construction sites, and these included poverty and economic hardship. The mean scores for the surrounding communities' poverty were 4.21, and for high cost of living it was 4.18. The composite mean for poverty and economic hardship was 4.20, indicating high agreement. This finding has led to a strong perception that tough economic times make more people more apt to steal at construction sites. Construction materials are valuable and can be sold for money. Under certain circumstances, particularly in communities where money is scarce, it may be tempting to individuals to see poorly secured construction sites as an opportunity to make a quick buck. This does not imply that poverty inevitably leads to theft, however it does indicate that when added to weak site security and the lack of formal resale opportunities, poverty creates an environment that is conducive to opportunistic crime.
The message is that preventing theft is not a technical issue. Guards and locks can be provided by contractors, but when construction sites are in economically depressed areas they may be at risk if the broader social context is not taken into account. To reduce hostility and opportunistic theft, community involvement and jobs that provide for local residents and respectful contractor-community relations could be beneficial.
4.5.2 Unemployment and Youth Involvement
Unemployment had a mean score of 4.10 and youth restiveness around project sites had a mean score of 3.77. The overall weighted mean for unemployment and youth involvement was 3.94, which represents a high level of agreement. The result indicates that respondents believe that unemployment and youth involvement are great factors influencing theft on construction projects in Ibadan. Youth who are not working could be at a higher risk of committing opportunist theft when construction materials are exposed and inadequately protected. At times, youth in the surrounding areas of project sites can also pressure contractors for employment or for informal benefits. In the absence of good management of such expectations, theft, obstruction, or hostility can happen. This aligns with research into community disruption and project delivery that indicates that social conflicts at project sites can impact on project delivery processes [6, 7].
This discovery suggests that contractors can't afford to overlook the social context of construction sites. Contractors can use local labour where appropriate for appropriate work and where appropriate, contact members of the community to set boundaries for access to site. But such engagement needs to be managed to prevent informal entitlement or security risks. The main problem is that the unemployment and youth involvement needs to be dealt with in both areas of security planning and social communication.
4.5.3 Inflation and Rising Material Costs
The greatest socio-economic factors that led to construction theft were inflation and an increase in the cost of materials with a composite mean of 4.25. The item means for rising prices of construction materials and the demand for cheaper building materials were high, at 4.32 and 4.00 respectively. This reflects very high consensus on the fact that the value of construction material is rising and this is a factor that makes it easier for it to be stolen. The value of this finding is that construction materials like cement, steel, cables, tiles, plumbing materials and fittings have become valuable items. As the prices increase, the materials can be sold again at a convenient rate. Some purchasers might be willing to pay less to items that aren't verified and thus may come from an unknown origin. This generates an informal demand which gives rise to theft. The economic and operational relationship between inflation, material cost and theft is therefore established.
The take home message is that contractors should be aware that an increasing price for materials is a risk to theft. High value materials must be bought as close to use as possible and stored safely and recorded on a thorough system. Large concentrations of valuable materials should not be stored on sites without good security measures. Theft of materials adds to the project cost over-runs, and increases the financial strain on both the contractors and the client [1, 8, 17, 31].
4.5.4 Weak Law Enforcement
Weak law enforcement had a mean score of 4.12 and low risk of punishment had a mean score of 4.08. The overall mean received in the weak law enforcement was 4.10 which is showing a high degree of agreement. This finding indicates that when construction thieves are not afraid of detection, arrest, and punishment, they are encouraged to continue stealing. There can be multiple modes of weak law enforcement. Thefts may not be reported, police may not respond or the investigation may be weak or the offender may not be prosecuted. Contractors can also choose not to report theft, as they feel it will be a time consuming process or lead to a damage to their reputation. If the theft goes without deterrence, the thieves might do it again. This would establish a vicious circle of construction sites as recurring and frequent targets. The discovery reinforces the idea that contractor/Client, communitarians and security agencies must work together to prevent construction theft. Site level controls may be needed but are not sufficient when the stolen materials are available for sale without restriction and the offenders are not held to account. Theft incidents should be documented by contractors, and serious incidents reported and evidence kept, including stock records, CCTV footage and gate pass details.
4.5.5 Poor Worker Welfare
The mean scores for poor worker welfare and irregular or delayed payment of workers were 3.96 and 3.88 respectively. The mean of the poor worker welfare was 3.92 implying high degree of agreement. The result suggests that respondents think that poor treatment of workers could have an impact on internal theft. There are various ways in which poor welfare can be a factor in the theft. Undervalued, or late paid workers can become disenchanted and are more likely to steal materials, tools or fuel. Some might say that they deserve to steal, because they feel they were treated unfairly. Some may work with the outsiders, due to lack of loyalty towards the contractor and project. Theft should never be an excuse for poor welfare, but it may undermine workers' commitment and site discipline. It is assumed that labour management must be part of theft prevention. Contractors need to pay workers on time, be clear about the message, be fair on the discipline and be accountable. In addition, supervisors need to watch workers but, again, without fostering unnecessary hostility. A satisfied workforce will safeguard site resources better than an exploited or ignored workforce.
4.5.6 Community Pressure and Site Hostility
Mean scores of 3.71 and 3.68 respectively were obtained for community pressure/hostility and poor relationship between contractors and host communities. The mean for community pressure and site hostility was composite and 3.70 indicating high agreement. This dimension was rated as the lowest of the socio-economic dimensions, but still received high agreements, thus it is important to consider this dimension. The findings indicate that the relationship between construction sites and adjacent communities could be a factor in the occurrence of theft on construction sites. Hostility is possible where the community feels it is being excluded, is offended, or is being negatively impacted by construction activities. This hostility can manifest itself in the form of theft, vandalism, obstruction, threats or pressure on the contractor. Community pressure can also come from when local youth believe that the project will provide them with jobs or money. The finding aligns with the research that indicates that the disruption of communities can impact construction projects and lead to operational challenges [6, 7]. For Ibadan construction projects, this is a time to not only consider the physical perimeter of the construction site, but also the social. They should also be in charge of the social interface of the project and its environment. Theft and hostility can be minimized through respectful communication, appropriate management of community expectations and avoidance of unnecessary conflict.
Summary of Findings on Forms and Socio-Economic Causes of Theft
Theft on construction sites in Ibadan, as revealed in the analysis in sections 4.4 and 4.5 is most prevalent in the theft of construction materials, fuel, tools and equipment. The most common items that were stolen were electrical cables and fittings, cement, reinforcement steel, fuel, small tools, and plumbing materials and finishing materials. The findings also reveal that labour theft and financial misappropriation are happening but are not as conspicuous and were assessed to occur moderately.
The socio-economic analysis indicates that the factors that lead to theft on construction projects include increasing material costs, poverty, high cost of living, weak law enforcement, unemployment, informal markets, and poor worker welfare and/or community pressure. Thus, inflation, increasing material costs, and poverty and economic hardship were the most salient socio-economic factors. This implies that there is a combination of economic motives and opportunity in the construction sector in Ibadan. The results suggest that the prevention of theft should involve measures taken regarding the security of the site, the welfare of the workers, control of procurement, community, and the implementation of material management together with the cooperation with law enforcement agencies.
Operational factors that contribute to the theft on construction projects are discussed.Operational factors that contribute to theft on construction projects are presented.
Operational factors that led to the theft of construction materials in Ibadan are analysed in this section. All factors were rated on a 5-point Likert scale by the respondents. The decision rule remains: 1.00 to 1.80 = very low agreement; 1.81 to 2.60 = low agreement; 2.61 to 3.40 = moderate agreement; 3.41 to 4.20 = high agreement; 4.21 to 5.00 = very high agreement.
Table 4.13: Operational Factors Contributing to Theft on Construction Projects, N = 384
	Operational Factor
	Mean
	SD
	RII
	Rank
	Interpretation

	Poor site security
	4.31
	0.68
	0.862
	1st
	Very high agreement

	Weak inventory control
	4.22
	0.71
	0.844
	2nd
	Very high agreement

	Inadequate supervision
	4.15
	0.76
	0.830
	3rd
	High agreement

	Poor procurement and storage practices
	4.08
	0.79
	0.816
	4th
	High agreement

	Lack of technology-based monitoring
	3.96
	0.84
	0.792
	5th
	High agreement

	Weak contractor and client control systems
	3.88
	0.86
	0.776
	6th
	High agreement

	Composite Mean
	4.10
	0.58
	0.820
	
	High agreement


Source: Field Survey, 2026
As can be seen in Table 4.13, the level of agreement for all operational factors was satisfactory – high or very high with full agreement. The first operational cause of stealing was poor site security, with a mean score of 4.31, showing that respondents strongly believed that site security was a major problem for theft. Weak inventory control was ranked second with a mean of 4.22 followed by inadequate supervision with a mean of 4.15. The composite mean value of 4.10 confirms that operational weaknesses play major role in theft on construction projects in Ibadan.
4.6.1 Poor Site Security
Poor site security achieved the highest mean score of 4.31. This means that poorly fenced, poorly lit, poorly guarded or left unguarded sites are more vulnerable to theft. The discovery is consistent with previous research which isolated weak site protection as a primary reason for construction theft and vandalism [11, 12, 41, 44].
4.6.2 Weak Inventory Control
The mean score for weak inventory control was 4.22. This demonstrates that, when materials are not received, issued, used and remaining in stock, then it becomes difficult to detect theft. Theft, through normal use of materials, or waste or damage can be concealed by poor inventory control. This reinforces research which has correlated issues in material management to cost and delivery issues in construction projects [36, 37, 38].
4.6.3 Inadequate Supervision
A mean of 4.15 was scored for inadequate supervision. This means that it is possible to steal where there is no adequate monitoring of workers, subcontractors, suppliers and site visitors. Weak supervision also allows for labour theft, tool theft and collusion between the employees. This discovery shares the perspective that theft is a security and a management control concern [30, 41].
4.6.4 Poor Procurement and Storage Practices
Poor procurement and storage practices had a mean score of 4.08. This indicates a possibility of theft happens during material delivery, storage, issuing and procurement documents. Items left in the open or loose stores can be easily stolen. Procurement shortcomings may also leave the door open for payments for materials that haven't been delivered and/or diversion of goods.
4.6.5 Lack of sufficient technology-based monitoring
There was no monitoring by technology and the mean was 3.96. This means that there was a consensus among respondents that the lack of CCTV, digital inventory management, access control devices and equipment tracking increases the risk of theft. This is in tune with Ibrahim's work which found that technological security measures can aid in the reduction of theft and vandalism in public building projects in Nigeria [22]. This is a 40-hour course designed to help students understand the principles and methods of contract and client control systems for contractors. The mean scores of weak contractor and client control systems were 3.88. This means that theft is enabled when a client and contractor have not agreed upon who shall be responsible for securing the property, for looking after the materials and for keeping them in check and for reporting and risk management. It is therefore essential that there is good co-ordination between the contractor and the client to ensure that theft is prevented.
[bookmark: _Toc19694]4.7 Impact of Theft on Construction Project Cost Performance
Table 4.14 presents the impact of theft on cost performance.
Table 4.14: Impact of Theft on Cost Performance, N = 384
	Cost Performance Indicator
	Mean
	SD
	RII
	Rank
	Interpretation

	Theft leads to unplanned replacement cost
	4.31
	0.69
	0.862
	1st
	Very high agreement

	Theft contributes to project cost overrun
	4.24
	0.73
	0.848
	2nd
	Very high agreement

	Theft reduces contractor profit margin
	4.20
	0.76
	0.840
	3rd
	High agreement

	Theft increases site security expenditure
	4.13
	0.80
	0.826
	4th
	High agreement

	Theft causes financial disputes
	4.01
	0.83
	0.802
	5th
	High agreement

	Composite Mean
	4.18
	0.61
	0.836
	
	High agreement


Source: Field Survey, 2026
Table 4.14 shows that theft has a strong impact on cost performance, with a composite mean of 4.18. The highest ranked item was unplanned replacement cost, with a mean of 4.31. This means that theft directly increases project expenditure because stolen items must be replaced. The finding supports cost overrun literature which identifies resource loss, poor control and risk events as contributors to cost escalation [1, 8, 17, 36].
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Table 4.15 presents the impact of theft on time performance.
Table 4.15: Impact of Theft on Time Performance, N = 384
	Time Performance Indicator
	Mean
	SD
	RII
	Rank
	Interpretation

	Theft delays scheduled construction activities
	4.22
	0.72
	0.844
	1st
	Very high agreement

	Theft of materials delays work progress
	4.18
	0.75
	0.836
	2nd
	High agreement

	Theft causes idle labour
	4.05
	0.82
	0.810
	3rd
	High agreement

	Theft of tools and equipment slows site operations
	4.02
	0.84
	0.804
	4th
	High agreement

	Theft of installed fittings causes rework and delay
	3.96
	0.86
	0.792
	5th
	High agreement

	Composite Mean
	4.09
	0.64
	0.818
	
	High agreement


Source: Field Survey, 2026
The composite mean of 4.09 indicates that theft strongly affects time performance. Theft delays work when materials, tools, fuel or equipment are unavailable. It also creates idle labour and rework. This agrees with delay studies which show that resource disruption and weak site management contribute to time overrun [15, 21, 26, 27, 40].
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Table 4.16 presents the impact of theft on quality performance.
Table 4.16: Impact of Theft on Quality Performance, N = 384
	Quality Performance Indicator
	Mean
	SD
	RII
	Rank
	Interpretation

	Theft of installed works causes damage to completed sections
	3.98
	0.83
	0.796
	1st
	High agreement

	Theft increases rework
	3.92
	0.86
	0.784
	2nd
	High agreement

	Theft may lead to use of cheaper substitute materials
	3.86
	0.91
	0.772
	3rd
	High agreement

	Theft affects compliance with specifications
	3.79
	0.93
	0.758
	4th
	High agreement

	Theft reduces overall quality of delivery
	3.74
	0.95
	0.748
	5th
	High agreement

	Composite Mean
	3.86
	0.69
	0.772
	
	High agreement


Source: Field Survey, 2026
Table 4.16 shows that theft negatively affects quality performance, with a composite mean of 3.86. The strongest quality effect is damage to completed sections caused by theft of installed works. The result also indicates that theft may encourage rework and use of inferior substitutes. This aligns with the view that cost, time and quality are interrelated performance dimensions [28].
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Table 4.17 presents the impact of theft on labour productivity and site operations.
Table 4.17: Impact of Theft on Labour Productivity and Site Operations, N = 384
	Productivity and Operational Indicator
	Mean
	SD
	RII
	Rank
	Interpretation

	Theft disrupts normal workflow
	4.16
	0.74
	0.832
	1st
	High agreement

	Theft reduces workers’ productivity
	4.08
	0.79
	0.816
	2nd
	High agreement

	Theft causes idle time on site
	4.05
	0.81
	0.810
	3rd
	High agreement

	Theft creates distrust among site workers and management
	3.97
	0.85
	0.794
	4th
	High agreement

	Theft increases time spent on investigation and stock checking
	3.90
	0.88
	0.780
	5th
	High agreement

	Composite Mean
	4.03
	0.63
	0.806
	
	High agreement


Source: Field Survey, 2026
The composite mean of 4.03 shows that theft has a strong negative effect on labour productivity and site operations. The highest ranked item was workflow disruption, with a mean of 4.16. This indicates that theft affects the daily organisation of construction work, especially when materials, tools or equipment required for scheduled tasks are missing.
[bookmark: _Toc9439]4.11 Impact of Theft on Contractor Profitability and Client Satisfaction
Table 4.18 presents the impact of theft on contractor profitability and client satisfaction.
Table 4.18: Impact of Theft on Contractor Profitability and Client Satisfaction, N = 384
	Indicator
	Mean
	SD
	RII
	Rank
	Interpretation

	Theft reduces contractor profitability
	4.20
	0.76
	0.840
	1st
	High agreement

	Theft increases client dissatisfaction
	4.06
	0.81
	0.812
	2nd
	High agreement

	Theft creates disputes over replacement costs
	3.98
	0.84
	0.796
	3rd
	High agreement

	Theft weakens confidence in contractor competence
	3.91
	0.88
	0.782
	4th
	High agreement

	Theft affects final project value
	3.84
	0.90
	0.768
	5th
	High agreement

	Composite Mean
	4.00
	0.65
	0.800
	
	High agreement


Source: Field Survey, 2026
Table 4.18 indicates that theft strongly affects contractor profitability and client satisfaction. The highest ranked item was reduced contractor profitability, with a mean score of 4.20. This is expected because contractors often bear immediate replacement costs and may suffer profit reduction when theft is repeated. Client dissatisfaction also recorded a high mean score of 4.06, showing that theft affects stakeholder perception of project delivery.
[bookmark: _Toc25137]4.12 Strategies for Reducing Theft on Construction Projects
Table 4.19 presents the strategies for reducing theft on construction projects.
Table 4.19: Strategies for Reducing Theft on Construction Projects, N = 384
	Strategy
	Mean
	SD
	RII
	Rank
	Interpretation

	Improved site security
	4.36
	0.65
	0.872
	1st
	Very high agreement

	Digital inventory control
	4.29
	0.68
	0.858
	2nd
	Very high agreement

	Stronger supervision and accountability
	4.25
	0.70
	0.850
	3rd
	Very high agreement

	Procurement auditing
	4.18
	0.73
	0.836
	4th
	High agreement

	Worker welfare improvement
	4.08
	0.80
	0.816
	5th
	High agreement

	Community engagement
	3.92
	0.86
	0.784
	6th
	High agreement

	Insurance and risk management measures
	3.81
	0.89
	0.762
	7th
	High agreement

	Composite Mean
	4.13
	0.57
	0.826
	
	High agreement


Source: Field Survey, 2026
Table 4.19 indicates that all proposed strategies had high or very high levels of agreement. The most common improvements were improved site security, digital inventory control and better supervision. This implies that criminals could be dissuaded from stealing using a mix of physical protection, record-based control, technological monitoring and more accountability.
4.12.1 Improved Site Security
The mean score for improved site security was 4.36, which was the highest. This encompasses fencing, lighting, trained guards, access control, patrols and secure storage. This finding is in line with those studies that place a high priority on physical security as an important technique for preventing theft and vandalism [11, 12, 44].
4.12.2 Digital Inventory Control
Digital inventory control was next with a mean of 4.29. This implies that the participants think that digital records can be useful in identifying missing materials early. These can improve accountability and minimize stock record manipulation.
4.12.3 Community Engagement
The mean score for community engagement was 3.92. This indicates that a positive attitude of the contractors to the community can help to lower the level of hostility, theft and vandalism. This result matches with the previous research that correlates community disturbance with the risks of construction projects [6, 7].
4.12.4 Worker Welfare Improvement
The mean of the worker welfare improvement was 4.08. This implies that timely payment and good labour relations will lead to a decrease in internal stealing and collusion. In addition, it demonstrates the need for both discipline and equitable personnel management in order to prevent theft.
4.12.5 Stronger Supervision and Accountability
Stronger supervision and accountability recorded a mean of 4.25. This means that there is a very high level of agreement with the requirement for site managers to be more effective at monitoring workers, subcontractors, materials, tools and access to the site. It also champions the need for clear accountability of materials and equipment.
4.12.6 Insurance and Risk Management Measures
The mean value of insurance and risk management measures was 3.81. This ranked lowest amongst the strategies, but there was still high agreement. Risk management can identify areas of potential loss before they are stolen and insurance can help minimise the financial impact of theft [18, 24, 46].
[bookmark: _Toc396]4.13 Test of Hypotheses
The test of hypotheses by regression analysis is discussed in this section. The level of significance was set at 0.05. The criterion for rejecting the null hypothesis was p-value < 0.05..
Table 4.20: Correlation Matrix of Major Study Variables
	Variable
	SEF
	OPF
	TOC
	CPD

	Socio-economic factors, SEF
	1.000
	
	
	

	Operational factors, OPF
	0.612
	1.000
	
	

	Theft occurrence, TOC
	0.684
	0.739
	1.000
	

	Construction performance disruption, CPD
	0.641
	0.711
	0.758
	1.000


Source: Field Survey, 2026
All correlations were positive and significant at 0.01 level. The strongest relationship was between theft occurrence and construction performance disruption, r = 0.758. This means that as theft occurrence increases, disruption to cost, time, quality, productivity and stakeholder satisfaction also increases.
4.13.1 Hypothesis One
H01: Socio-economic factors have no significant impact on theft occurrence on construction projects in Ibadan, Oyo State.
Table 4.21: Regression Result for Socio-Economic Factors and Theft Occurrence
	Model
	R
	R²
	Adjusted R²
	F
	Sig.

	SEF → TOC
	0.684
	0.468
	0.466
	336.02
	0.000


Source: Field Survey, 2026
Table 4.22: Coefficient Result for Hypothesis One
	Predictor
	B
	Std. Error
	Beta
	t
	Sig.

	Constant
	0.812
	0.143
	
	5.68
	0.000

	Socio-economic factors
	0.712
	0.039
	0.684
	18.33
	0.000


Source: Field Survey, 2026
The result shows that socio-economic factors significantly affect theft occurrence, R² = 0.468, F = 336.02, p = 0.000. This means that socio-economic factors explain 46.8 percent of the variation in theft occurrence. Since p < 0.05, the null hypothesis is rejected. Therefore, socio-economic factors have a significant impact on theft occurrence on construction projects in Ibadan.
4.13.2 Hypothesis Two
H02: Operational factors have no significant impact on theft occurrence on construction projects in Ibadan, Oyo State.
Table 4.23: Regression Result for Operational Factors and Theft Occurrence
	Model
	R
	R²
	Adjusted R²
	F
	Sig.

	OPF → TOC
	0.739
	0.546
	0.545
	459.12
	0.000


Source: Field Survey, 2026
Table 4.24: Coefficient Result for Hypothesis Two
	Predictor
	B
	Std. Error
	Beta
	t
	Sig.

	Constant
	0.621
	0.132
	
	4.70
	0.000

	Operational factors
	0.756
	0.035
	0.739
	21.43
	0.000


Source: Field Survey, 2026
The result shows that operational factors significantly affect theft occurrence, R² = 0.546, F = 459.12, p = 0.000. Operational factors explain 54.6 percent of the variation in theft occurrence. Since p < 0.05, the null hypothesis is rejected. Therefore, operational factors have a significant impact on theft occurrence on construction projects in Ibadan.
4.13.3 Hypothesis Three
H03: Theft has no significant impact on construction project cost performance in Ibadan, Oyo State.
Table 4.25: Regression Result for Theft Occurrence and Cost Performance Disruption
	Model
	R
	R²
	Adjusted R²
	F
	Sig.

	TOC → Cost performance disruption
	0.702
	0.493
	0.492
	371.50
	0.000


Source: Field Survey, 2026
Table 4.26: Coefficient Result for Hypothesis Three
	Predictor
	B
	Std. Error
	Beta
	t
	Sig.

	Constant
	0.706
	0.139
	
	5.08
	0.000

	Theft occurrence
	0.681
	0.035
	0.702
	19.27
	0.000


Source: Field Survey, 2026
The result shows that theft occurrence significantly affects cost performance disruption, R² = 0.493, F = 371.50, p = 0.000. This means that theft explains 49.3 percent of the variation in cost performance disruption. Since p < 0.05, the null hypothesis is rejected. Therefore, theft has a significant impact on construction project cost performance in Ibadan.
4.13.4 Hypothesis Four
H04: Theft has no significant impact on overall construction project performance in Ibadan, Oyo State.
Table 4.27: Regression Result for Theft Occurrence and Overall Project Performance Disruption
	Model
	R
	R²
	Adjusted R²
	F
	Sig.

	TOC → Overall performance disruption
	0.758
	0.574
	0.573
	515.02
	0.000


Source: Field Survey, 2026
Table 4.28: Coefficient Result for Hypothesis Four
	Predictor
	B
	Std. Error
	Beta
	t
	Sig.

	Constant
	0.584
	0.128
	
	4.56
	0.000

	Theft occurrence
	0.742
	0.033
	0.758
	22.69
	0.000


Source: Field Survey, 2026
The result shows that theft occurrence significantly affects overall construction project performance disruption, R² = 0.574, F = 515.02, p = 0.000. This means that theft explains 57.4 percent of the variation in overall performance disruption, covering cost, time, quality, productivity, contractor profitability and client satisfaction. Since p < 0.05, the null hypothesis is rejected. Therefore, theft has a significant impact on overall construction project performance in Ibadan, Oyo State.
Summary of Hypotheses Testing
Table 4.29: Summary of Hypotheses Testing
	Hypothesis
	Relationship Tested
	p-value
	Decision
	Conclusion

	H01
	Socio-economic factors and theft occurrence
	0.000
	Rejected
	Significant impact

	H02
	Operational factors and theft occurrence
	0.000
	Rejected
	Significant impact

	H03
	Theft and cost performance disruption
	0.000
	Rejected
	Significant impact

	H04
	Theft and overall project performance disruption
	0.000
	Rejected
	Significant impact


Source: Field Survey, 2026
The hypotheses results show that socio-economic and operational factors significantly influence theft occurrence on construction projects in Ibadan. The results also show that theft significantly affects cost performance and overall construction project performance. These findings confirm that construction theft should be treated as a serious project risk because it affects finance, schedule, quality, productivity, profitability and client satisfaction.
[bookmark: _Toc6584]4.14 Discussion of Findings
The major findings of the study are discussed in the light of the five research questions. The discussion relates the statistical outcomes to literature related to construction theft, construction site security, socio-economic crime issues, cost overrun, construction delays, construction quality performance and construction project delivery.
4.14.1 Discussion Based on Research Question One
Research Question One asked: What are the major forms of theft experienced on construction projects in Ibadan, Oyo State?
The results indicated that, the most prevalent types of theft that were experienced on construction site in Ibadan included theft of electrical cables and electrical fittings, cement, reinforcement steel, fuel, small tools, plumbing materials, sanitary fittings, tiles, paints, timber, blocks, roofing accessories and installed fittings. Theft of electrical cables and fittings had the highest mean score of 4.34 with cement at 4.25 and reinforcement steel at 4.18. The composite analysis also revealed that construction material theft had the highest composite mean occurrence (4.00).
From this finding, it can be inferred that theft on construction sites in Ibadan is primarily focused on movable construction resources which are valuable and easily marketable. Electrical cables, cement, steel and fittings are examples of attractive items as these are often required in construction market and the items can be resold easily. This corroborates previous studies that concluded that common construction site items that are often stolen and vandalized include construction materials, tools, and installed components [2, 11, 12, 25, 41, 44]. The discovery also lends weight to the theory that construction theft is not a random or isolated event, but is linked to the economic value and physical accessibility of construction site resources.
The findings also suggest that physical theft becomes more apparent and is more likely to be reported compared to financial or document thefts. Occurrence of moderate intensity for labour related theft, procurement related theft and document manipulation. That doesn't mean that they're unimportant. Instead, it implies that they may not be as prevalent, not be detected, or not be openly reported. Studies suggest that construction fraud and corruption are related to poor accountability systems, and can be concealed in invoices, delivery records, payment certificates or stock records [16, 34].
4.14.2 Discussion Based on Research Question Two
Research Question Two asked: What socio-economic factors contribute to theft on construction projects in Ibadan, Oyo State?
The results indicated that the key socio-economic factors that facilitated theft were increasing material prices, poverty, high cost of living, weak law enforcement, unemployment, low likelihood of punishment, informal markets, demand for cheaper building materials, poor worker welfare and community pressure. The top two composite means were poverty/economic hardship, with a mean of 4.20, and inflation, with a mean of 4.25. The weak law enforcement also had a high mean of 4.10.
From this finding, it is evident that economic pressure and opportunity are major factors influencing construction theft in Ibadan. As prices of building supplies continue to rise, the value of construction equipment stolen can be boosted, and poverty and unemployment can drive a person to steal. There are informal markets and demand for cheaper materials through which stolen materials can be sold. This is consistent with the research that has been conducted, which has demonstrated that socio-economic disadvantage, the environment of local crime, built environment characteristics and low levels of police enforcement are factors which are likely to affect theft and vandalism [20, 32, 39, 51].
The finding also lends credibility to the notion that theft is not solely the result of bad individual character. It is influenced by other economic and social factors. If a person is willing to buy low-quality materials at a reduced cost and construction material is costly, then it becomes very attractive to steal materials. If there is an absence of law enforcement and the threat of punishment, then repeat offences can be expected. This further demonstrates the applicability of Routine Activity Theory and Rational Choice Theory, which postulated that theft becomes more likely when an opportunity exists for a motivated offender to meet a valuable target that is under weak guardianship and low perceived risk.
Theft was also a result of poor worker welfare. The delay in wages and treatment, as well as weak labour relations, are factors that can induce internal theft, respondents agreed. This indicates that contractors need to tackle external and internal sources of theft. Even with good site security, lack of job satisfaction or participation can be a problem. Thus, theft prevention in Ibadan should involve fast payment, good treatment, discipline of workers and improved site discipline.
4.14.3 Discussion Based on Research Question Three
Research Question Three asked: What operational factors contribute to theft on construction projects in Ibadan, Oyo State?
The results indicated that weak inventory control, weak supervision, poor procurement and storage practices, poor site security, lack of monitoring using technology, and weak control systems between the clients and contractors were the key operational factors affecting thefts. The problems of poor site security, weak inventory control, and inadequate supervision had the highest mean scores of 4.31, 4.22, and 4.15, respectively. The mean of these operational factors was composite so that the overall mean was 4.10, which showed good agreement.
This discovery reveals that internal weaknesses in the management of construction sites are strong enablers to the problem of theft in construction sites in Ibadan. Construction sites are easy targets due to poor fencing, poor lighting, improper guards and weak access control. With inadequate inventory control, theft may be overlooked since materials could be lost due to waste, normal use or poor record keeping. This is consistent with the findings of the studies cited above, which show that weak site security and poor material control, and ineffective supervision, are major factors contributing to theft and vandalism on construction sites [11, 12, 25, 41, 44].
The outcome also shows that construction theft is an issue of management and not only security. Even when a construction site is guarded, material records are not kept, and there is no control of procurement and supervision, it is still possible for theft to take place. This reinforces research on material control that demonstrates that if material control is poor it can negatively impact project delivery, raise project costs and cause inefficiencies [36, 37, 38]. It also supports the results of studies on subcontracting and site fragmentation, which have found that lack of accountability can result in gaps in the accountability process [30].
With a high mean score for lack of technology-based monitoring it was clear that the respondents have an awareness of the importance of modern security systems. Theft opportunities can be minimised and detection increased through the use of CCTV, digital inventory systems, access control devices and equipment tracking. This is in line with Ibrahim's (2004) study on technological security measures to curb theft and vandalism in Nigeria public building construction projects [22]. Thus, physical security, documentation, supervision and technology should be the operational measure in the fight against construction theft in Ibadan.
4.14.4 Research Question Four discussion
Research Question Four asked: What impact does theft have on construction project performance in terms of cost, time, quality and site productivity?
The results indicated that theft has a significant negative effect on cost performance, time performance, quality performance and site productivity. Cost performance had a composite mean of 4.18; time performance was 4.09; labour productivity and site operations was 4.03 and quality performance was 3.86. The findings suggest that all four aspects of construction project performance are impacted by theft.
Unplanned replacement cost had the highest cost effect (mean cost effect 4.31). This indicates that it is necessary to replace materials, tools, fuel and/or equipment that have been stolen before any work can proceed. Theft can also lead to cost overrun, decrease the profit that contractors are able to make, requires higher security spending and can cause issues with replacement costs. This discovery is consistent with cost overrun studies that found that resource loss, poor control, risk exposure, and weak material management led to an increase in the cost of the project [1, 8, 17, 36, 37].
Time performance was impacted by theft as well. In a nod to the point, respondents concurred that theft slows site operations, leads to rework, delays work progress and delays scheduled activities. This result is consistent with the delay literature findings that unavailability of resources, disruption of the site, weak management and risk events are identified as causes for construction delay [15, 21, 26, 27, 40, 42]. In real terms, if the cement, steel, tools, equipment or fuel is stolen, workers might not be able to complete scheduled work activities, which would increase project timelines.
Quality performance was also impacted. Completed sections that are removed can cause damage, cause rework and lead to lower quality and use of cheaper alternatives to the original product. This confirms the idea that the two aspects of cost and time are linked performance measures, as well as quality [28]. If there is a time and cost constraint due to theft, the contractor may opt for lower quality materials or may rush on replacement job.
Theft also had an impact on labour productivity and site operations. Most respondents felt that theft affects workflow, decreases worker productivity, makes for wasted time, creates distrust and extends the time spent on investigations and stock checking. This is evidence that not only is there a theft of physical resource, but also theft of the organisation and morale of the site. Thus, theft should be considered a serious risk factor to project performance in Ibadan construction activities.
4.14.5 Discussion based on the Research question Five
Research Question Five asked: What strategies can be used to reduce theft and improve construction project performance in Ibadan, Oyo State?
The results indicated that the most effective ways to minimize the risk of theft were: better site security, digital inventory control, better supervision and accountability, procurement audit, worker welfare improvement, community involvement, insurance, and risk management. The top three responses were improved site security (mean of 4.36), digital inventory control (mean of 4.29), and stronger supervision/accounts (mean of 4.25).
The results demonstrate that theft prevention needs to be a multi-dimensional process. The physical security measures include fencing, lighting, trained guards and secure storage and access control which are essential because they make it harder for people to enter unauthorized and make it harder for people to steal. This agrees with studies on construction theft and vandalism control, which emphasise the importance of site protection and preventive security measures [11, 12, 25, 44].
Digital inventory control is also very important as it enhances material accountability. Theft can be more easily detected, and more difficult to hide, when materials are recorded digitally from delivery through use. It is particularly useful for such high dollar items as cement, steel, cables, fittings, fuel and tools. The result is in line with the research findings that proper material control and technologies monitoring will minimize loss and increase project control [22, 36, 37].
Another major strategy that was identified was for school boards to provide more oversight and accountability. The contractors will have to keep an eye on workers, subcontractors, suppliers, storekeepers and security staff more closely. It should be clear who is responsible for materials, tools, equipment and fuel. The procurement audit process is also essential to avoid over-billing, over-payment and financial theft. This aids research into financial fraud and construction corruption that has been found to negatively impact construction enterprises and the outcomes of construction projects [16, 34].
Engaging the community and improving the welfare of workers is also a key concern. Contractors must not rely solely on locks, guards and cameras to prevent theft because socio-economic factors play a role in the issue. They should also ensure the surrounding communities have good relations with them and pay workers on time and ensure fair labour practices. While insurance and risk management help decrease the financial damage from theft, they are no substitute for preventive measures. Theft potential items, weak areas in the premises, and potential theft times should be identified through risk management prior to the thefts [18, 24, 46].
The overall results indicate that a blend of physical security, digital security and control, project supervision, procurement accountability, worker health and safety, community involvement and risk management can help curb theft in Ibadan construction projects. These strategies will enhance cost performance, time performance, quality performance, productivity, contractor profitability and client satisfaction.
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[bookmark: _Toc31940]SUMMARY, CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc28865]5.1 Introduction
The findings of this study which is the summary, conclusion and recommendation of the study on the socio-economic and operational impacts of theft on construction project performance in Ibadan, Oyo State is presented in this chapter. The chapter is a distillation of the findings and discussion of Chapter Four. It states the purpose, methodology, major findings of the study, makes conclusions based on the analyzed data, makes recommendations to the relevant construction sector parts, gives contribution of the study to knowledge, states implications of the study, identifies limitations and suggests areas for further research. This study was carried out because of the high level of construction site theft which has become a problem that has an impact on cost, time, quality, productivity, contractor profitability and clients satisfaction. The previous studies have investigated the issue of theft, vandalism, insecurity, project delay, cost overrun, and site security in various ways [2, 11, 12, 22, 41, 44]. This study is however focused on Ibadan alone in Oyo state and the socio-economic and operational factors contributing to theft and the impact of theft on construction project performance were highlighted.
[bookmark: _Toc10893]5.2 Summary of the Study
The socio-economic and operational effects of project theft on the performance of construction projects in Ibadan, Oyo State were studied. The specific objectives were: To identify the main types of theft that occur on construction projects, to look at the socio-economic factors that contribute to theft, to look at the operational factors that contribute to theft, to look at the effect it has on the performance of construction projects and to explore strategies to reduce the extent of theft on construction projects in Ibadan. The research design used in this study was descriptive survey research. The population consisted of stakeholders in the construction industry in Ibadan which were the contractors, builders, quantity surveyors, architects, civil engineers, project managers, site supervisors, subcontractors, suppliers and other related construction practitioners. Considering the earlier sample size determination, a sample size of 384 valid respondents was determined. The data were gathered by using the structured questionnaire that is structured according to the research objectives, research question and the research hypothesis. The questionnaire consisted of sections pertaining to demographic factors, types of theft, socio-economic factors, operational factors, effects of theft on project performance and strategies for minimizing theft. Frequency, percentage, mean and standard deviation, Relative Importance Index, ranking, correlation and regression analysis were used for data processing. The hypotheses were tested at 5% level of significance. Routine Activity Theory, Rational Choice Theory and Situational Crime Prevention Theory were used to guide the study. These theories were used to point out that theft was the result of motivated offenders, valuable targets, weak guardianship, perceived reward, and low perceived risk and weak site control. The theories also reinforced the need for practical preventive measures like site security, inventory control, access control, supervision, and worker accountability and technological monitoring.
[bookmark: _Toc6730]5.3 Summary of Major Findings
The most common modes of theft which occurred on the construction projects in Ibadan were theft of Electrical cables and fittings, Cement, Reinforcement steel, Fuel, Small tools, Sanitary fittings, Tiles, Paints, Timber, Blocks, Roofing accessories and installed fittings were the findings. Electrical cables and fittings were the most common items stolen, followed by cement and reinforcement steel. This indicates that the major areas of construction theft in Ibadan are on the movable and valuable construction materials and items that are easily sold. This finding supports previous studies which found that construction materials, tools and installed components are common targets of theft and vandalism on construction sites [2, 11, 12, 25, 41, 44].
The second significant finding was that there is a significant contribution of socio-economic factors to theft on construction projects. The most significant socio-economic issues were increasing prices for construction materials, poverty, high cost of living, weak law enforcement, unemployment, low risk of punishment, informal resale market, and poor worker welfare and community pressure. Poverty and economic hardship had the second highest composite mean followed by inflation and rising material costs. This would suggest that economic pressure and material worth and the presence of informal markets for the sale of stolen materials is a factor in theft. This helps to substantiate research that correlates socio-economic disadvantages, local crime and low rates of criminal prosecution with theft and vandalism. [20, 32, 39, 51]
The third key discovery was that the operational factors have a significant impact on construction theft. Weak inventory control, poor site security, inadequate supervision, poor procurement and storage practices, lack of technology-based monitoring and weak contractor-client control systems were ranked in order of importance. This indicates that there are weaknesses within the construction site management that lead to theft. The findings are consistent with the findings of the studies conducted by others that have identified weak site protection, a lack of supervision and poor control of materials as the main causes of theft and vandalism at construction sites [11, 12, 22, 41, 44].
The fourth key finding was that theft has a significant impact on cost performance of construction projects. Theft results in costly replacement, cost overrun, lower contractor profit margin, higher security costs, and monetary disputes. Theft occurrence was also found to have a significant effect on the cost performance disruption according to a regression result. This confirms the construction cost literature that states that loss of resources, weak control, poor material management and risks on project are some factors that cause cost escalation [1, 8, 17, 36, 37].
The fifth large discovery was that time performance in construction projects is greatly impacted by theft. Theft causes delays in scheduled activities, interrupts work progress, brings in idle labour, slows down site operations and re-work when installed items are stolen and/or damaged. This is in line with the delay literature that states that resource unavailability, site disruption, poor management, risk events are all sources of construction delay [15, 21, 26, 27, 40, 42].
The sixth big discovery was that theft has a negative impact on quality performance. Completed sections can be damaged through installed works being stolen, thereby adding to rework, using lower quality substitute materials and reducing the compliance to works specification. The result confirms the opinion that the factors of cost, time and quality are related in construction projects [28].
The seventh major finding was that labour productivity and site operations are disturbed by theft. Theft is disruptive to the process, decreases the productivity of people, causes idle time, makes workers less trustful of management and increases time spent on investigation and stock checking. This not only involves loss of basic materials, but also loss of organisation and efficiency of site operations.
The eighth big finding was that the best ways to reduce theft were: increased site security, digital inventory control, better supervision and accountability, procurement auditing, worker welfare improvement, community involvement, insurance and risk management. The most highly ranked security enhancements were improved site security, digital inventory control, and better supervision. This indicates that for theft prevention, it is a must to have physical, technological, administrative and social control measures [11, 22, 41, 44, 46].
[bookmark: _Toc6239]5.4 Conclusion
From the study it is concluded that stealing is one of the serious problems that faced the performance of construction projects in Ibadan, Oyo State. It's not just an on-site crime of isolated objects, it's a serious project risk impact on cost, time, quality, productivity, profitability and client satisfaction. The results indicate that the most frequently reported instances of construction theft are in connection with materials, fuel, tools and equipment, and installed fittings. The items are vulnerable due to the following characteristics: Valuable, movable, resale value. The study also finds that the socio-economic and operational factors are to the blame for theft. Poor socio-economic conditions of poverty, unemployment, high material costs, informal markets, and low law enforcement lead to more motivation and opportunity to commit theft. Construction sites can be easier to attack and harder to control due to operational factors like poor site security, weak inventory control, inadequate supervision, poor storage, and a lack of technological monitoring.
Additionally, the study finds that theft is a statistically significant factor affecting the performance of construction projects. It adds to replacement costs, contributes to cost overrun, slows down construction work, lowers productivity, leads to rework and can impact quality. It also impacts the profitability of contractors and the client's satisfaction. So, construction theft should be seen as a fundamental project management risk and not just as a minor issue on site. Theft on construction sites in Ibadan should be tackled through a coordinated effort between the contractors, clients, consultants, employees, communities, regulators, and security agencies. There is a need for better site security, but it's not enough. Better inventory control, digital monitoring, procurement auditing, improving workers' welfare, community engagement and firm accountability are needed to effectively reduce theft.
[bookmark: _Toc2094]5.5 Recommendations
The following recommendations are made based on the information and results of the study.
5.5.1 Recommendations for Contractors
Theft is a large project risk that should be considered from the beginning of any construction project, not just from the contractor. Security costs need to be a part of project planning and should not be an add-on. Proper fencing and controlled access points and adequate lighting and trained security guards, and secure storage facilities for valuable materials should be provided by the contractor.
Contractors should also implement inventory control measures. All materials delivered to site should be recorded, checked and reconciled regularly. All materials must be issued by an authorised person and have to be closely monitored, particularly when dealing with high value items like cement, steel, electrical cables, sanitary fittings, fuel and tools. Use of digital systems for inventory should be encouraged whenever feasible.
On-site supervision and accountability should be enhanced by contractors. There needs to be a clear definition of responsibilities for workers, subcontractors, storekeepers, suppliers and security personnel. Users of tools and equipment must be assigned to a specific person and tools returned at the end of the day. All cases of theft should be recorded and investigated immediately.
Contractors need to do a better job with worker welfare too. Withholding payment, being rude and failing to communicate can minimize collusion and internal theft. But as for welfare improvement it must be coupled with discipline, otherwise what is the point of calling poor working conditions "welfare improvement"?
5.5.2 Recommendations for Clients
Clients need to be aware that theft has an impact on project cost, time and quality of the end product. Thus, they need to be able to provide adequate security allowances in project budgets. Site security should never be considered as a luxury for the client particularly on a project that is in a high theft area.
Clients should also ask contractors to provide site security and material control plans prior to project start-up. These plans should contain information on fencing, storage, access control, inventory management, the security staff and reporting systems. If a client goes on a big project they should make sure that they use CCTV and digital inventory systems.
Clients should also have consultants to track theft risks. If they have been stolen and this slows down or adds to the costs for the client, then they should check the documentation before agreeing to cover for the claim. This will help to minimize conflicts and promote responsibility.
5.5.3 for Consultants and Project Managers
Theft risk assessment should be part of project planning, cost control, supervising and reporting by consultants and project managers. It is important for quantity surveyors to keep an eye on the cost implications of theft, and to verify replacement claims. Stolen and damaged materials should be replaced with approved materials that meet the specifications, and architects and engineers should ensure that this is done.
Project managers should make sure that precautions against theft are added to risk registers and site management plans. They are also required to manage the communication between the client, contractors, subcontractors and security staff. Material control, theft incidents and preventive measures should be discussed at regular site meetings.
There should also be an improvement of procurement monitoring by consultants. Careful examination of delivery notes, invoice and stock records and payment certificates helps to minimise diversion of materials, over-invoicing and payment for undelivered materials.
5.5.4 Recommendations for Government and Regulatory Agencies
The government and regulatory authorities need to have more robust policies for construction site security, particularly for public works construction sites. Public construction contracts must have clear requirements for site protection, theft prevention, material control and reporting theft incidents.
Regulatory agencies should promote minimum amount of site security to be maintained by contractors. Some of these can be fencing, trained guards, access control, safe storage, material documentation, and proper site supervision. Construction professional organizations should also educate members on how to prevent theft and maintain ethical construction practices.
It is also the government's responsibility to tackle informal markets where stolen building materials are sold. Dealers of building materials should be encouraged and/or required to ask for proof of ownership or purchase records of suspicious materials. This will lessen the demand for construction materials that are stolen.
5.5.5 Recommendations for Construction Site Workers
Employees at construction sites should be aware of the fact that theft matters and it has a negative impact on the success of the project, job security, the profitability of the construction company and the satisfaction of the client. Stealing materials, tools, fuel or time should be avoided by workers, and suspicions should be brought to the attention of the supervisor.
It should also be the responsibility of the worker to take care of the tools, equipment and materials that are assigned to them. The appropriate tools should be returned in the appropriate manner after use when they are issued to perform a specific task. It is important for workers to also not be collusive with outsiders or other site work personnel.
Awareness of the consequences of theft should be created for the site workers. Contractors should conduct brief safety and ethics lessons to reiterate to workers that stealing can result in their termination, prosecution, project delay and loss of trust.
5.5.6 Recommendations for Security Agencies
There is room for improvement by security agencies in responding to construction site theft. Contractors will more readily report theft if they think it will be acted on. Police and local security should collaborate with contractors to conduct a risk assessment of the areas which are vulnerable to theft and to enhance the security of construction sites.
It is also the responsibility of security agencies to keep an eye on the sale of stolen construction materials in the informal market. If materials are stolen, working with contractors, community leaders and security agencies may be able to help trace them and deter re-offending.
Security personnel employed on construction sites should be properly trained and supervised. They should be aware of access control, visitor management, patrol procedures, incident reporting and evidence collection procedures. It is important to keep an eye on security guards for collusion with the thieves.
[bookmark: _Toc17611]5.6 Contribution to Knowledge
This study adds to the knowledge in several ways. It is an empirical evidence that gives the first-hand information on construction theft in Ibadan, the state of Oyo. There have been studies related to the subject of theft, vandalism and security of construction sites in other countries as well as in some Nigerian contexts [2, 11, 12, 22, 41, 44] but not much focus has been paid to Ibadan specifically.
Secondly, the study broadens the scope of research into construction theft, including socio-economic and operational aspects. This holistic approach demonstrates that theft is not the result of only external poverty, unemployment or crime and that weak site security is not the sole cause of theft. Instead, it is the product of economic motivation and opportunity at the site level.
Third, the study directly correlates theft with construction project performance indicators such as cost, time, quality, productivity, profitability of contractors and client satisfaction. This reinforces the point that stealing should be considered a project performance risk and not a 'security' problem.
Fourth, the study adopts Routine Activity Theory, Rational Choice Theory and Situational Crime Prevention Theory to the problem of construction theft in Ibadan. This offers a theoretical justification as to why theft happens and how it can be minimized by increasing the risk of detection and decreasing the opportunity for theft with improved guardianship.
[bookmark: _Toc19527]5.7 Implications of the Study
5.7.1 Theoretical Implications
The study has theoretical implications by confirming the relevance of Routine Activity Theory, Rational Choice Theory and Situational Crime Prevention Theory to construction theft. The results reveal that theft happens when the construction site has a low level of security and abundant valuable building materials. The results also indicate that high material value and weak law enforcement and resale opportunities can entice offenders. This is consistent with the premise that, according to the Rational Choice Theory, high rewards and low risks are conducive to increased crime.
The results also validate Situational Crime Prevention Theory since the better the security of the site, supervision and access control, and digital inventory control were cited as important measures for preventing theft. Which means that reducing the opportunity for theft can help if the construction environment is managed to the extent that it increases the effort required to steal, increases the risk of being caught, decreases the reward, and removes opportunities.
5.7.2 Practical Implications
The study has a practical implication for the stakeholders of construction activities in Ibadan where they must be aware of the issue of theft during the delivery of the works. Contractors should not implement control measures once materials and equipment have been stolen. Security of the site, inventory control, monitoring and procurement auditing of the workers should be initiated from the beginning of the project.
The study also suggests that technical competence alone is not enough to guarantee the performance of the project. Theft can also be a problem in system performance, even if designs, budgets and schedule are done correctly, if resources are not adequately protected. Hence, prevention of theft should be taken into the cost management, time management, quality control and site supervision.
The study suggests that site security and theft prevention need to be viewed as business issues for clients and consultants. They should be included in the administration of contract, in risk management, in the valuation and monitoring of project activities.
5.7.3 Policy Implications
The study has policy implications to government, professional bodies and construction regulators. Advance the security guidance and standards on construction sites, particularly for large private projects and/or public projects. These guidelines should cover fencing, access, documentation of materials, technology and reporting of theft occurrences, and security personnel.
Also, there is a need for better collaboration between construction stakeholders and security agencies. Theft on construction sites is not a simple "private inconvenience" matter and can be a serious issue. It impacts housing delivery, infrastructure development, business expenses and urban development.
In addition, informal material markets should be taken into account by policy makers. If construction materials can be sold being stolen, then they will be. Therefore, regulatory focus needs to be on the resale channels that perpetuate construction theft.
[bookmark: _Toc6537]5.8 Limitations of the Study
The study was conducted only in Ibadan, Oyo state. Thus, the results obtained cannot be representative of the extent of construction theft in other cities or states in Nigeria. Construction theft can vary depending on local security situations, project categories, and economic considerations and construction methods.
Questionnaire responses were also used in the study. This implies that respondents perceptions and experiences were used as the basis for the data. Theft-related issues may have been underreported or overreported by some respondents as a result of personal experience or a position of trust.
The study did not employ first-hand observation of theft offenses occurring. Theft cannot be directly observed and is unpredictable, so this was not feasible in this study. The study thus used the expert opinions of construction stakeholders.
Another drawback of the study was that it concentrated on theft and associated performance consequences. It did not analyze all types of crime encumbering construction projects—including kidnapping, extortion, political interference, and armed robbery—except as they related to the theft of materials and project performance.
[bookmark: _Toc29584]5.9 Suggestions for Further Studies
i. More studies should be carried out in other cities and states in Nigeria to compare the pattern, causes and effects of construction theft in different cities and states in Nigeria. This would help to establish if Ibadan results are similar or different from the results obtained from the construction centres of Lagos, Abuja, Port Harcourt, Kano, Enugu and other major construction centres.
ii. Interviews can also be integrated into future studies along with questionnaires. Interviews of contractors, site supervisors, security and material suppliers could offer more in-depth information about the means of theft and ways it is hidden.
iii. One study could be a narrow focus on the monetary impact of theft on building sites. A study of this sort could be used to help assess the costs of stolen materials and tools, fuel and equipment for selected projects.
iv. Other research can also explore the effectiveness of theft prevention technology solutions including CCTV, GPS tracking, digital inventory control, biometric access and electronic gate pass solutions.
v. Lastly, future research can explore how informal building material markets contribute to the maintenance of building theft. This would assist in determining the flow of stolen materials from construction sites to resale outlets and ways to contain it.
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