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ABSTRACT
Variations are a common challenge in construction projects and are known to significantly impact both cost and time performance. This study investigates the impact of variation on the delivery of construction projects in Nigeria, with the aim of identifying major causes of variation, assessing their influence on project outcomes, and proposing effective strategies for minimizing their negative effects.
A total of 45 structured questionnaires were distributed to professionals including quantity surveyors, project managers, architects, engineers, and builders involved in various construction projects. Out of these, 37 valid responses were received, representing an 82.2% response rate.
The study revealed that frequent design changes, inaccurate cost estimation, late decision-making, and delays in approval processes are the major causes of variation in Nigerian construction projects. These variations often result in significant project cost overruns and schedule delays. Furthermore, the research identified that poor supervision and unforeseen site conditions also contribute to the challenge.
However, respondents strongly agreed that variations can be effectively controlled through comprehensive planning and design, robust contractual frameworks, stakeholder engagement, quality assurance processes, and strong collaboration among project teams.
In conclusion, while variations are sometimes unavoidable in construction, their impact can be minimized through proactive planning, clear communication, and professional project control mechanisms. These findings offer practical insights that can help construction stakeholders improve project delivery and mitigate the risks associated with variation.




CHAPTER ONE 
1.0     INTRODUCTION 
1.1 Background of the Study 
The construction industry plays a vital role in the economic development of any nation, serving as a major driver of infrastructure growth, employment, and gross domestic product (GDP) (Oladapo, 2007). In Nigeria, the construction sector is central to achieving national development goals, yet it continues to face persistent challenges that hinder project delivery. One of the most prevalent and disruptive issues in the Nigerian construction industry is the occurrence of variations—changes in design, scope, specifications, or work conditions—that arise after the commencement of a project (Ayininuola & Olalusi, 2004). These variations are known to significantly impact the time and cost performance of construction projects, often leading to delays, budget overruns, and disputes among stakeholders (Fagbenle et al., 2011). Variations are common in all construction projects type and are inevitable (Ibbs, et al. 2001). Most variations orders continue to pose a serious threat to the construction industry, since they contribute to time and cost overruns, therefore, affecting the contract price of the project.
Variations can be attributed to several factors, including inadequate project planning, incomplete design information, changes in client requirements, and unforeseen site conditions (Oyewobi et al., 2011). In the Nigerian context, such factors are exacerbated by systemic issues such as poor contract administration, lack of technical expertise, and weak regulatory oversight (Omoregie & Radford, 2006). Consequently, many construction projects in Nigeria experience substantial deviations from their original schedules and budgets, raising concerns about project efficiency and resource management (Yakubu & Sun, 2010).
Understanding the extent to which variations affect construction project outcomes is critical for improving performance and accountability in the sector. Numerous studies have highlighted that variations are a major contributor to project delays and cost escalations not only globally but also within Nigeria (Aliu & Adeleke, 2020). Despite this, there is a dearth of comprehensive empirical research that quantifies the actual impact of variations in the Nigerian construction environment. This gap necessitates a focused assessment to provide evidence-based insights that can guide policy reforms, enhance project management practices, and inform stakeholders on mitigation strategies.
This study, therefore, assessed the impact of variation on time and cost performance in Nigerian construction projects. By examining case studies and drawing on industry data, the study identified the key causes of variation, measure their effects on project delivery, and recommend practical approaches for minimizing their negative consequences. The findings contributed to a more robust understanding of variation-related challenges and to promote more effective project planning and control mechanisms in Nigeria’s construction industry.

1.2 	Statement of the Research Problems
Construction projects in Nigeria are frequently plagued by variations that significantly derail their successful execution. These variations—often arising after contract award—include changes to project scope, materials, design, and work methods, all of which lead to increased costs and extended timelines (Aibinu & Jagboro, 2002). Despite being a common phenomenon in construction projects globally, variations in Nigeria occur at an alarming rate and are often poorly managed, leading to inefficient project delivery and frequent contractual disputes (Oladapo, 2007). This problem persists despite the existence of contract clauses designed to manage changes, highlighting a systemic issue in how project variations are anticipated and addressed.
Numerous studies have identified variation orders as one of the leading causes of cost overruns and time delays in the Nigerian construction industry (Yakubu & Sun, 2010; Oyewobi et al., 2011). However, much of the existing research tends to generalize the effects of variation without adequately quantifying their impact on specific project outcomes, particularly in the local context. This lack of detailed empirical data makes it difficult for stakeholders—including contractors, consultants, and clients—to effectively plan for and mitigate the consequences of variation during project execution (Ameh et al., 2010). Furthermore, insufficient documentation and tracking of variations across many projects contribute to the recurrence of similar issues without institutional learning or corrective action.
Moreover, the underlying causes of variation in Nigeria are multifaceted, involving client-initiated changes, incomplete designs, unforeseen site conditions, and inadequate risk management strategies (Omoregie & Radford, 2006). These challenges are exacerbated by weak regulatory enforcement, lack of technical competence among stakeholders, and a fragmented construction supply chain (Fagbenle et al., 2011). As a result, project delivery often becomes unpredictable, with frequent cost escalations and prolonged completion periods that undermine investor confidence and economic growth.
Given these persistent challenges, there is a pressing need for a comprehensive assessment of how variations affect construction project performance in terms of time and cost in Nigeria. While prior studies have acknowledged the presence of variations, they often fail to delve into the magnitude of their impact or propose data-driven solutions (Aliu & Adeleke, 2020). This research systematically evaluate the frequency, causes, and consequences of variations, and by identifying best practices for controlling their impact. Without such targeted research, the Nigerian construction industry will continue to struggle with inefficiencies that hinder project success and national development.

1.3 	Research Questions
1. What are the causes of variation in construction projects in Nigeria?
2. What are the effect of these factors on time performance of construction projects in Nigeria?
3. How can the effects of these factors be minimized on time performance of construction projects in Nigeria?
1.4 	Aim and Objectives of Study
1.4.1    Aim 
The aim of this research is to assess the impact of variations on the time and cost performance of construction projects in Nigeria, with a view to identifying the key causes, frequency, and consequences of variations, and recommending strategies for their effective management to improve project delivery outcomes.

1.4.2     Objectives
1. To identify and categorize the primary causes of variation in Nigerian construction projects.
2. To examine the impact of variation on cost and time performance of construction projects in Nigeria.
3. To propose practical strategies and best practices for managing and controlling variation in construction projects.
1.5 	Justification of the Study
The Nigerian construction industry plays a crucial role in national development by providing the infrastructure necessary for economic growth and social welfare. However, it is consistently affected by delays and cost overruns, which have been largely attributed to variations occurring during the course of project execution (Aibinu & Jagboro, 2002). These variations not only disrupt the construction process but also inflate project budgets and extend completion timelines, thereby affecting the overall productivity of the sector (Oladapo, 2007). This study is justified by the need to address these recurring issues, particularly by examining how variations specifically influence time and cost, which are critical indicators of project success.
Despite the growing body of literature on project performance in Nigeria, there remains a significant knowledge gap concerning the quantitative and qualitative assessment of variation impacts (Yakubu & Sun, 2010). Many existing studies either generalize the causes of delays or fail to isolate variation as a distinct factor influencing performance outcomes. By focusing exclusively on the role of variations, this research provides targeted insights that can support stakeholders in identifying root causes and developing mitigation strategies tailored to the Nigerian context (Ameh et al., 2010). Such a focused study is essential for enhancing project predictability and improving stakeholder collaboration.
Additionally, the Nigerian construction sector is characterized by a mix of formal and informal practices, often leading to poor documentation, weak contractual enforcement, and reactive decision-making during project implementation (Fagbenle, Makinde, & Ogunsemi, 2011). This study is particularly relevant in shedding light on how these systemic issues contribute to the frequency and impact of variations. It also highlights the consequences of inadequate project planning and communication between stakeholders, which have been linked to the high incidence of changes during construction (Oyewobi et al., 2011). By addressing these issues, the research has the potential to influence policy and professional practices in both public and private sector projects.
Furthermore, this study contributes to the global discourse on construction project management by providing empirical data from a developing country context, where challenges and solutions may differ from those in more industrialized economies. The findings was valuable not only to local practitioners—such as contractors, consultants, and clients—but also to academics and policymakers seeking to improve construction efficiency through better variation management (Aliu & Adeleke, 2020). In this way, the study aligns with broader efforts to promote sustainable construction practices and value-for-money project delivery in Nigeria and other similar environments.

1.6 	Scope and Limitation of Study
This study focuses on assessing the impact of variation on the time and cost performance of construction projects within Kwara State, Nigeria. The research covers both public and private sector projects that have experienced variations during the construction phase. The scope includes building and civil engineering projects executed within the past five years to ensure the relevance and accuracy of data collected.
The study targets key stakeholders in the construction industry, including project clients, consultants (architects, quantity surveyors, and engineers), contractors, and site supervisors. Data was gathered through structured questionnaires, interviews, and the review of relevant project documentation such as variation orders, progress reports, and final accounts.
The assessment was centered on identifying the causes, frequency, and types of variations, and quantifying their effects on project cost and duration. The study also explore existing variation management practices and propose strategies for improving control over changes during project execution.
While the study provides valuable insights, several limitations should be acknowledged:
The study was restricted to projects executed in Kwara State, which may limit the generalizability of findings to other regions of Nigeria where economic, regulatory, or operational conditions may differ. Also, the availability and accuracy of project documentation, particularly variation records and cost data, was limited due to poor record-keeping and unwillingness of stakeholders to disclose sensitive information.
Moreover, the reliability of survey and interview responses was influenced by the subjective opinions or biases of the respondents, especially regarding the attribution of blame and justification for variations. Finally, given the academic time frame for completing the research, the number of case studies and depth of field investigation was limited, potentially affecting the breadth of the analysis.
Despite these limitations, the study provided meaningful and applicable insights into the challenges and solutions surrounding variation management in the Nigerian construction industry, with specific relevance to Kwara State.

1.7 	Definition of Terms
1.7.1	Variation: A variation, also referred to as a variation order, is any change made to the original scope of work in a construction contract, which may involve alterations in design, quantity, quality, or method of construction after the contract has been awarded (Oladapo, 2007). Variations can be initiated by the client, contractor, or consultant and may result in adjustments to project cost and completion time (Aibinu & Jagboro, 2002).
1.7.2	Construction Project: A construction project is a temporary endeavor undertaken to create a unique built environment, including buildings, infrastructure, or other physical facilities. It involves the coordination of human, material, and financial resources to achieve specific objectives within defined scope, cost, and time constraints (Project Management Institute, 2017).
1.7.3	Cost Overrun: Cost overrun refers to a situation where the actual cost of a construction project exceeds the originally estimated or contracted cost, often due to factors such as variations, inflation, poor planning, or mismanagement (Ameh et al., 2010). It is a common issue that negatively affects the profitability and feasibility of construction investments.
1.7.4	Time Overrun (Delay): Time overrun, or project delay, occurs when a construction project exceeds its scheduled completion date. This can result from delays caused by variation orders, late material delivery, labor shortages, poor planning, or unforeseen site conditions (Yakubu & Sun, 2010). Time overruns can lead to increased project costs and strained stakeholder relationships.
1.7.5	Project Performance: Project performance refers to the extent to which a construction project meets its predefined objectives in terms of cost, time, quality, and scope. Performance is often evaluated based on whether a project was completed within budget, on time, and according to specified standards (Aliu & Adeleke, 2020).















CHAPTER TWO
2.0 	LITERATURE REVIEW

2.1 Concept of Variation in Construction Projects
Variation in construction projects refers to any change or deviation from the agreed scope of work specified in the original contract documents. These changes may arise due to design errors, client requests, unforeseen site conditions, or regulatory requirements (Oladapo, 2007). In the Nigerian context, variation is not only frequent but often poorly managed, leading to negative consequences on project performance (Aibinu & Jagboro, 2002). The prevalence of variation suggests a systemic issue in project planning and design development, particularly in public sector projects where client instructions often change post-contract award.
2.2 Cost overruns in Construction Projects
Construction projects involve different phases of which two are particularly important for the paper, namely the pre-construction and construction phases (Alhilli and Rezoqi, 2021). Given that the construction phase typically con-sumes more resources than the pre-construction phase, attention to cost planning is focused on the construction phase. Clients desire to know in advance the total cost of their finished construction projects. Clients prefer final construction costs to equate to the originally forecast tender figure (Alhilli and Rezoqi 2021). Unfortunately, due to changes that might occur in the project, the budget somehow spirals out of control. However, all variation orders do not increase the costs of construction. Omissions in most cases reduce costs while additions increase costs (Ssegawa et al. 2002). Various studies have revealed that variation orders contribute to cost overruns. A study of the effects of variation orders on institutional building projects revealed that variation orders contributed substantially to project cost increase (Arain and Pheng 2005). The study conducted by Mohamed (2001), on twelve combined sewer over-flow project revealed 7% increase due to variation orders contributed to costs increase by 7% of the original project costs (Mohamed, 2001). Arguably, the more the number of variation orders, the more they are likely to affect the overall construction delivery cost. In fact, variation orders have both a direct and indirect effect on cost. 
Bower (2000) identified the following direct costs associated with variation orders: time and material charges related immediately affects the construction schedule and tasks; recalculation of network, increased time-related charges, and overheads; reworks and standing time; timing effects; inflation, change to cash flow and loss of earnings; and management time, head office and site charges. While the direct costs associated with variation order can be easily calculated, Bower (2000) argued that indirect costs are more difficult to quantify. Indirect costs are costs incurred because of variation orders, whether they are apparently linked to them or not. These include rework and making good on affected trades other than the actual variation order. It was revealed that the cost of rework caused by varia-tion orders accounted for more than four-fifth of the total costs of rework (Love et al. 2019). Change in cash flow due to effect on inflation and financial charges; loss of productivity due to interruption where the gang has to familiarize with new working condition, tools and material; cost for redesign and administration of the variation order; and litigation-related costs in case disputes arise due to the variation order. 

2.3 Time overruns in Construction Projects
Clients require their construction projects to be completed within minimum time limits. It is anticipated that projects finished within the shortest possible time to achieve some monetary savings. Contractors are heavily penalized when they exceed the original project delivery date. The penalty imposed is meant to compensate damages suffered by the client owing to the prolonged delivery period. Several authors agree that variation orders are one of the reasons for project time overruns (Mohamed 2001). Koushki (2005) found that variation orders issued during various phases of construction projects negatively affected both the completion time and costs of projects (Koushki 2005). Hanna et al. (2002) found that as the number of variation orders increases, the more significant productivity losses become. Productivity is the amount of output over a unit of time. Therefore, loss in productivity implies loss of time and sub-sequent delays.
2.4 	Causes of Variation
Multiple studies have identified key causes of variation, including inadequate project planning, incomplete or defective design, scope changes by the client, and errors or omissions in contract documents (Omoregie & Radford, 2006). Other factors such as inflation, unavailability of materials, changes in statutory requirements, and poor communication among stakeholders further contribute to variations (Ameh, Soyingbe, & Odusami, 2010). In Nigeria, the lack of pre-construction documentation and stakeholder coordination significantly increases the likelihood of changes during the construction phase (Oyewobi et al., 2011).
2.5 	Impact of Variation on Project Time
Time is one of the most sensitive aspects affected by variation. When a variation occurs, it can lead to delays in project milestones, reprogramming of work, and interruptions to workflow (Yakubu & Sun, 2010). These delays often extend the project duration beyond the initially planned schedule, increasing labor and equipment costs. In Nigeria, where construction delays are already prevalent due to logistical and regulatory issues, variations compound the challenge by creating unanticipated extensions (Aliu & Adeleke, 2020). As a result, project delivery becomes inefficient and may lead to litigation.
2.6 Impact of Variation on Project Cost
Cost overruns are a direct consequence of poorly managed variations. According to Fagbenle, Makinde, and Ogunsemi (2011), changes to the original scope often require rework, procurement of new materials, or redesign—all of which incur additional costs. In Nigeria, where most projects operate within limited budgets and funding constraints, variation-induced cost escalation can severely undermine project viability. Contractors may be forced to renegotiate prices, and clients may suffer funding shortfalls, resulting in project abandonment or substandard delivery.
2.7 Variation Management in Construction Projects
Effective management of variation is critical for minimizing its negative impact. This involves early detection of potential changes, clear communication channels, proper documentation, and timely decision-making (PMI, 2017). Globally, integrated project delivery models, use of building information modeling (BIM), and stakeholder engagement have been recommended to reduce the frequency and severity of variations (Mahamid, 2017). However, in Nigeria, the application of such proactive strategies is limited, especially in small to medium-sized projects (Aliu & Adeleke, 2020). The absence of formal variation control frameworks contributes to a reactive approach that aggravates project risks.

2.2 Conceptual Framework
The conceptual framework for this study is anchored on the relationship between variation and its effects on time and cost performance in construction projects. It also integrates the causal factors and management practices that influence the degree of impact.
This framework posits that the effect of variation on time and cost is not only direct but also mediated by the quality of variation management practices employed during the construction process. Where effective management mechanisms are in place, the negative impact of variation on time and cost is expected to reduce significantly.
Project variations, driven by several underlying causes, directly influence the time and cost outcomes of construction projects. However, this relationship is moderated by the presence (or absence) of effective variation management practices, such as stakeholder collaboration, timely approvals, and proper documentation. The framework guides the study in examining not only the direct consequences of variations but also the systemic factors that determine their overall impact.



CHAPTER THREE
3.0 RESEARCH METHODOLOGY 
3.1 Introduction 
The selection of an appropriate research methodology hinges upon the nature of the research questions, guiding researchers in their pursuit of valid and meaningful conclusions (Merriam & Tisdell, 2015). The research methodology employed in the thesis is vital for gathering relevant data, conducting a comprehensive analysis, and drawing meaningful conclusions. This section outlines the research design, data collection methods, and data analysis techniques that was utilized in this study.
3.2 Research design 
Research design provides the glue that holds the research project together. A design is used to structure the research, to show how all of the major parts of the research project, including the samples or groups, measures, treatments, or programs, and methods of assignment, work together to try to address the central research questions (Trochim, 2006).
This study employed a mixed-methods approach, combining both quantitative and qualitative research methods to evaluate the impact of inadequate cost control measures on public institutions in Nigeria. This comprehensive approach allowed for a nuanced analysis by integrating numerical data with detailed insights from key stakeholders. The case study design allows for an in-depth investigation of a specific context, providing rich insights into the research problem. 
3.3 Population of the Study 
The sample for this study include forty-five (45) participants from study area. The study population includes financial managers, budget officers, auditors, and other relevant personnel in construction projects across Nigeria. A stratified sampling technique was utilized to ensure representation from various types construction projects, including federal, state, and local government agencies, thus enhancing the reliability and generalizability of the findings.
3.4 	Method of data collection
Multiple data collection methods was employed to gather comprehensive and diverse data relevant to the research objectives. Data collection involves the use of surveys and semi-structured interviews. Surveys was designed to gather quantitative data on the extent of cost overruns and the effectiveness of current cost control measures. Interviews aimed to obtain qualitative insights into the experiences and perspectives of professionals regarding cost control practices and their impacts. Employing both methods provides a holistic understanding of the research problem.
Semi-structured interviews was conducted with selected participants to gain deeper insights into their experiences and perceptions of inadequate cost control measures. An interview guide was used to ensure that key topics are covered while allowing flexibility for respondents to express their views. This method enables the collection of rich, detailed data that can provide deeper insights into the research questions. 
3.5 	Instrument for data collection 
The survey instrument was a structured questionnaire that captures data on cost management practices, the prevalence of time and cost overruns, and the perceived effectiveness of existing cost control measures in construction projects. The questionnaire include both closed-ended questions for quantitative analysis and open-ended questions for qualitative insights. The design of the survey is informed by an extensive review of literature on cost control in public sector management.
A researcher structured questionnaire was designed to gather information from respondents on the variables being studied. The questionnaire was divided into two sections. The first section contains questions relating to the demographic data of the respondents, while the second section contains questions designed to seek information on the variables being studied.  
 
3.6 	Data Analysis Technique

Thematic analysis was employed to analyze the qualitative data obtained from document analysis, interviews, and site observations. Quantitative data from the surveys was analyzed using statistical methods to identify patterns and correlations between inadequate cost control measures and financial performance in public institutions. Qualitative data from the interviews was analyzed using thematic analysis to identify common themes and insights. This dual approach ensures a robust analysis of the data, combining statistical rigor with qualitative depth. These themes was analyzed to identify patterns, similarities, and differences within the data set, allowing for the extraction of meaningful insights and the exploration of research objectives.
The quantitative data collected through questionnaires, was analyzed using appropriate statistical methods. Descriptive statistics, such as frequencies and percentages, was used to summarize the demographic characteristics of the survey respondents.
 The integration of data from multiple sources and methods enhanced the validity and reliability of the study's conclusions, allowing for a more robust analysis and interpretation of the research findings. The data collected was analyzed using both descriptive and inferential statistics. Section A which covers the demographic data of the respondents was analyzed using frequency counts and simple percentage.



















CHAPTER FOUR 
DATA PRESENTATION AND ANALYSIS
4.1 	Introduction  
This chapter gives the presentation of the data collected from the questionnaires issued. It explains the analysis of the data and discussion of the results obtained from the analysis. A total of 45 questionnaires were administered and 37 questionnaires were returned and used for the analysis. The data was analysed with the use of statistical instruments. Descriptive and inferential analyses were carried out on the data. Percentages and frequencies were used in the descriptive analysis. The data collected from the survey conducted was presented in tables. 
4.2 	Data Presentation and Analysis
A variety of tools can be used for data presentation and they include tables and charts like pie charts, bar charts, etc. For this study, tables were used. 
Analysis of the Demographic Segment 
In studies like this, it is important to analyse the background information of the respondents. The background information comprised of age of experiences, gender, educational level and professions of the respondent. 
Table 4.1: Gender Distributions of the Respondents 
	Variables  
	Frequency 
	Percentage (%) 

	Female 
	9 
	24.32 

	Male 
	28 
	75.56 

	Total 
	37 
	100 


Source: Research survey, 2025
The above table shows that 28 (75.56%) respondent were male, while 9 (24.32%) were female, this indicate that most of the respondent were male and shows that most of the construction firms engage more male in their industry. 
 	 
Table 4.2: Respondent Educational Qualification 
	Option 
	No. of Response 
	Percentage (%) 

	ND/NCE 
	7
	16.67 

	HND/BSC/B.ENG 
	23 
	66.66 

	MSC/M.ENG 
	7 
	16.67 

	Total  
	37 
	100 


Source: Research survey, 2025. 
From the above table it can be seen that vast number of the respondent are Higher 
National Diploma holders with 66.66% Respondents, while 16.67% are M.Sc/M.Eng holders and 16.67% were National Diploma holders. It shows that vast majority of the construction firms engage more of people with first degree. 
Table 4.3 Respondent by Establishment 
	Option 
	No. of Response 
	Percentage (%) 

	Building Contractors 
	14 
	37.84 

	Consultants 
	11 
	29.93 

	Real Estate firm  
	9 
	24.32 

	Architectural firm 
	3
	8.11 

	Total  
	37 
	100 


Source: Research survey, 2025. 
From the above table we deduct that majority of respondents are building contractors with 37.84% and consultants with 29.93%, followed by Real Estate Firm with 24.32%, and finally the architectural firm with 8.11% respectively. 
Table 4.4 	Types of Project Manage 
	S/N 
	Profession of Respondents 
	Frequency (No) 
	Percentage (%) 

	1 
	Non-governmental projects 
	5 
	13.51 

	2.  
	Residential buildings 
	19 
	51.35 

	3. 
	Commercial building 
	8 
	21.62 

	4. 
	Industrial building 
	5 
	13.51 

	 
	Total 
	37
	100 


Source: Research survey, 2025 
The table above shows the distribution of respondents on nature of project handled by their firms within the study area, 13.51% of the respondents are have involved in nongovernmental projects, 51.35% have worked on residential building, while21.62% have handled commercial building and finally 13.51% of the respondents have worked on industrial building. 
Table 4.5 Respondent by Level of familiarity with management performance Principles 
	Option 
	No. of Response 
	Percentage (%) 

	Very low 
	- 
	- 

	Low 
	4 
	10 

	Average 
	8 
	23.33 

	High 
	19 
	53.33 

	Very High 
	6
	13.34 

	Total 
	37 
	100 


Source: Research survey, 2025. 
From table 4.6 it shows that none of the respondents has a very low level of familiarity with management performance principles, 10% of the respondents are of the low level of familiarity,23.33% respondents which is of average, the highest number of respondents said they have high level of familiarity with management performance principles which 53.33%, finally 
13.33% of the respondents have very high knowledge of management performance principles. 
Table 4.6 	Respondent by size of project managed  
	Option 
	No. of Response 
	Percentage (%) 

	Small  
	2 
	3.33 

	Medium 
	5 
	10 

	High 
	23 
	66.67 

	Very High 
	7 
	23.33 

	Total 
	37 
	100 


Source: Research survey, 2025. 
From table 4.6 it shows that 3.33% of the respondents from the construction firms have part took in small project, 10% of the respondents attested that they have part took at medium scale level      construction project, 66.67% of the respondents have been involved highly in construction project involving infrastructural development and 23.33% of the respondents have involved very high in construction project. 
Table 4.7 	Respondent by year of experience in building construction projects 
	Option 
	No. of Response 
	Percentage (%) 

	5-10years 
	4 
	10 

	11-15years 
	19 
	50 

	16-20years 
	12 
	33.33 

	21 and above 
	2 
	6.67 

	Total 
	37 
	100 


Source: Research survey, 2025. 
From table 4.6 it shows that 10% of the respondents are of 5-10years duration of experience in building construction projects, 50% of the respondents are of 11-15 years duration of experience in building construction projects, 33.33% are between 16-21 years duration of experience in building construction projects while 6.67% of the respondents which is the lowest have between 21 and above years duration of experience in building construction projects. 

Table 4.8: Primary causes of variation in Nigerian construction projects. 
	S/N 
	Variables 
	SA 
5 
	A 
4 
	N 
3 
	D 
2 
	SD 
1        
	Mean 

 X 
	Remarks 

	1 
	Frequent Design Changes
	37 
	 
	- 
	- 
	- 
	5.0 
	Accepted  

	2 
	Late Decision-Making
	25 
	12 
	- 
	- 
	- 
	4.67 
	Accepted 

	3 
	Inaccurate Cost Estimation
	31 
	6 
	- 
	- 
	- 
	4.83 
	Accepted 

	4 
	Delays in Approval Processes
	37 
	- 
	- 
	- 
	- 
	5.00 
	Accepted 

	5 
	Design Errors
	31 
	5 
	1 
	- 
	- 
	4.80 
	Accepted 

	6 
	Inefficient Project Supervision
	31 
	4 
	2 
	- 
	- 
	4.77 
	Accepted 

	7
	Site Conditions
	25 
	12 
	- 
	- 
	- 
	4.67 
	Accepted 


N= number of Respondents 
N = 37 
Decision rule is that any calculated mean that is below 2.5 will be rejected. 
Calculated mean 
X = number of respondent x scale number 
  Total number of respondents 
Table 4.10:  
Item 1: 

X = (37x5) 
37 
185/37 
=5.00 
The calculated mean is 5.00 which is greater than 2.5 of the assumed mean, we therefore accept the hypothesis that Frequent Design Changes is one of the Primary causes of variation in Nigerian construction projects. 
Item 2: 
From the item two which the calculated mean is 4.67 and it is greater than the assumed mean of 
2.5, this shows that the hypothesis should be accepted and this translates that Late Decision-Making is one of the Primary causes of variation in Nigerian construction projects.
Item 3:
From the item two which the calculated mean is 4.83 and it is greater than the assumed mean of 2.5 this shows that the hypothesis should be accepted and this translates that Inaccurate Cost Estimation is one of the Primary causes of variation in Nigerian construction projects.
Item 4: 
From the item two which the calculated mean is 5.00 and it is greater than the assumed mean of 2.5 this shows that the hypothesis should be accepted and this translates that Delays in Approval Processes is one of the Primary causes of variation in Nigerian construction projects. 
Item 5: 
From the item two which the calculated mean is 4.80 and it is greater than the assumed mean of 2.5 this shows that the hypothesis should be accepted and this translates that Design Errors is one of the Primary causes of variation in Nigerian construction projects.
Item 6: 
From the item two which the calculated mean is 4.77 and it is greater than the assumed mean of 2.5 this shows that the hypothesis should be accepted and this translates that Inefficient Project Supervision is one of the Primary causes of variation in Nigerian construction projects. 
Item 7: 
From the item two which the calculated mean is 4.67 and it is greater than the assumed mean of 2.5 this shows that the hypothesis should be accepted and this translates that Site Conditions is one of the Primary causes of variation in Nigerian construction projects.

Table 4.9: Practical strategies and best practices for managing and controlling variation in construction projects. 
	S/N 
	Variables 
	SA 
5 
	A 
4 
	N 
3 
	D 
2 
	SD 
1        
	Mean 

 X 
	Remarks 

	1 
	Comprehensive Planning and Design Phase
	20 
	16 
	1 
	- 
	- 
	4.51 
	Accepted  

	2 
	Robust Contractual Arrangements
	31 
	6 
	- 
	- 
	- 
	4.83 
	Accepted  

	3 
	Stakeholder Engagement
	37 
	- 
	- 
	- 
	- 
	5.00 
	Accepted 

	4 
	Quality Assurance
	19 
	12 
	6 
	- 
	- 
	4.33 
	Accepted 

	5
	Collaboration and Teamwork
	31 
	6 
	- 
	- 
	- 
	4.83 
	Accepted  



N= number of Respondents 
N = 37 
Decision rule is that any calculated mean that is below 2.5 will be rejected. 
 Item 1: 
X = (20x5) + (16x4)+(1+3) 
  37 
167/37 
=4.51 
We accept the calculated mean of 4.51 because it is greater the assumed mean of 2.5. Therefore, we will accept the hypothesis that Comprehensive Planning and Design Phase serves as one of the strategies and best practices for managing and controlling variation in construction projects.

Item 2: 
We accept the calculated mean of 4.83 because it is greater the assumed mean of 2.5. Therefore, we will accept the hypothesis that Robust Contractual Arrangements serves as one of the strategies and best practices for managing and controlling variation in construction projects. 
Item 3: 
We accept the calculated mean of 5.00 because it is greater the assumed mean of 2.5. Therefore, we will accept the hypothesis that Stakeholder Engagement serves as one of the strategies and best practices for managing and controlling variation in construction projects.
Item 4: 
We accept the calculated mean of 4.33 because it is greater the assumed mean of 2.5. Therefore, we will accept the hypothesis that Quality Assurance serves as one of the strategies and best practices for managing and controlling variation in construction projects.

Item 5: 
We accept the calculated mean of 4.83 because it is greater the assumed mean of 2.5. Therefore, we will accept the hypothesis that Collaboration and Teamwork serves as one of the strategies and best practices for managing and controlling variation in construction projects.

CHAPTER FIVE 
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 	SUMMARY OF FINDINGS 
This research was undertaken to examine how variations affect the time and cost performance of construction projects in Nigeria. It focused on identifying the main causes of variation, understanding their consequences on project delivery, and exploring strategies for better variation management. Data was collected through a structured questionnaire administered to construction professionals, and the findings provide valuable insights into the extent and impact of variation in real project environments. The summary below outlines the key patterns, causes, and practical solutions identified from the study.
5.1.1	Primary Causes of Variation
Analysis of responses revealed several major factors contributing to variation in Nigerian construction projects:
1. Frequent Design Changes emerged as the most commonly agreed-upon cause. Respondents noted that changes initiated during the construction phase—often driven by clients or design reviews—led to delays and increased project costs.
2. Inaccurate Cost Estimation was also highly acknowledged. Poor or unrealistic initial estimates often result in cost overruns once construction is underway.
3. Late Decision-Making was cited by many respondents. Delays in approvals, funding releases, or strategic choices frequently disrupt project timelines and budgets.
4. Delays in Approval Processes from regulatory bodies and internal client structures were recognized as a notable source of variation, particularly in government or public-sector projects.
5. Design Errors were considered a significant issue, often due to inadequate reviews or poor communication between the design team and site personnel.
6. Inefficient Project Supervision contributed to lapses in quality control, resulting in rework and adjustments that altered the original project scope.
7. Site Conditions such as unforeseen ground conditions or accessibility issues were moderately cited as contributing factors, especially in complex or rural project locations.
5.1.2	Strategies for Managing and Controlling Variation
Respondents identified several best practices to effectively manage and minimize variations:
1. Comprehensive Planning and Design Phase was rated highly. Participants agreed that detailed planning, including thorough feasibility and design analysis, helps reduce later changes.
2. Robust Contractual Arrangements were widely supported. Clearly defined roles, risk-sharing mechanisms, and flexible variation clauses were seen as key to managing scope changes fairly and efficiently.
3. Stakeholder Engagement was emphasized. Effective communication between clients, consultants, contractors, and regulatory bodies helps anticipate and respond to changes early.
4. Quality Assurance was strongly agreed upon. Regular inspections, testing, and adherence to standards help prevent errors that may cause scope alterations.
5. Collaboration and Teamwork across all levels of project personnel were considered essential for responding proactively to emerging issues without derailing the project schedule or budget.
In summary, the findings confirm that variations are a common occurrence in Nigerian construction projects, often leading to budget overruns and project delays. The root causes are linked to design inefficiencies, cost estimation errors, delayed decisions, and poor supervision. However, the study also reveals that these challenges can be effectively managed through proactive planning, strong contractual frameworks, stakeholder involvement, and quality control systems.
5.2 	CONCLUSION 
This study set out to assess the impact of variation on the time and cost performance of construction projects in Nigeria. From the analysis of responses, it is evident that variation is a significant and recurring challenge within the industry, contributing to delays, increased project costs, and in some cases, contractual disputes.
The findings revealed that the primary causes of variation include frequent design changes, inaccurate cost estimations, delayed decision-making, inefficient supervision, and poor planning. These issues are often the result of inadequate preparation during the pre-construction phase, communication breakdowns among stakeholders, and reactive rather than proactive project management approaches.
Moreover, it was confirmed that variations have a direct and adverse impact on both the budget and delivery timeline of construction projects. Projects affected by unchecked variations tend to exceed their original cost estimates and extend beyond scheduled completion dates, which in turn affect overall project profitability and client satisfaction.
However, the study also identified effective strategies for managing and controlling variation, such as comprehensive planning and design, robust contractual agreements, stakeholder engagement, quality assurance processes, and team collaboration. These approaches, when implemented correctly, can significantly reduce the incidence and impact of variations.
In conclusion, while variations in construction projects may not be entirely avoidable, they can be minimized and better managed through early planning, effective communication, and professional project control measures. Stakeholders across the Nigerian construction industry must therefore adopt a proactive and collaborative approach to improve project performance and outcomes.
  
5.3 	RECOMMENDATIONS 
Based on the findings of this study, the following recommendations are proposed to minimize the impact of variation and enhance the delivery of construction projects in Nigeria:

1. Implement Comprehensive Planning and Design Reviews
Project owners, consultants, and contractors should prioritize thorough planning and detailed design reviews before construction begins. This includes conducting feasibility studies, risk assessments, and value management exercises to anticipate potential changes and reduce the likelihood of variations.

2. Enhance Accuracy in Cost Estimation
Professionals involved in project costing must be adequately trained and utilize up-to-date pricing data and estimation software. Ensuring that initial cost estimates are realistic and based on current market conditions can prevent financial surprises during project execution.
3. Encourage Timely Decision-Making by Clients and Stakeholders
Clients and project sponsors should be sensitized on the importance of prompt approvals and decisions to avoid delays that can lead to variations. Clear timelines for approvals should be included in the project contract.
4. Strengthen Contractual Provisions on Variations
Construction contracts should include clear and fair variation clauses that define how changes are to be handled, documented, priced, and approved. This helps reduce disputes and delays when changes occur.
5. Promote Effective Communication and Stakeholder Engagement
A well-established communication framework should be implemented to ensure collaboration among all stakeholders. Regular meetings, reporting systems, and early warning signals can help identify and address issues before they lead to variation.
6. Improve On-Site Supervision and Monitoring
Project managers and supervisors should be trained and equipped to ensure effective monitoring and control of site activities. Good supervision helps detect design errors, material mismatches, or execution problems that might cause variations.

7. Adopt Quality Assurance and Control Measures
Establishing a solid quality assurance system will reduce errors and rework during construction, which are frequent causes of variation. Inspections, testing, and adherence to specifications should be routine.
8. Train Construction Professionals on Variation Management
Workshops and seminars should be organized for contractors, quantity surveyors, architects, and engineers on best practices in variation management. Awareness and continuous professional development are key to minimizing avoidable changes.
9. Promote Use of Technology for Project Control
Construction firms should embrace digital tools and project management software for tracking changes, updating timelines, and budgeting. These tools improve accuracy, transparency, and responsiveness to variation-related issues.







References
Aibinu, A. A., & Jagboro, G. O. (2002). The effects of construction delays on project delivery in Nigerian construction industry. International Journal of Project Management, 20(8), 593–599. https://doi.org/10.1016/S0263-7863(02)00028-5
Aliu, J. N., & Adeleke, A. Q. (2020). Effects of variation orders on project performance in Nigerian construction industry. Journal of Project Management, 5(3), 183–194. https://doi.org/10.5267/j.jpm.2020.3.001
Ameh, O. J., Soyingbe, A. A., & Odusami, K. T. (2010). Significant factors causing cost overruns in telecommunication projects in Nigeria. Journal of Construction in Developing Countries, 15(2), 49–67.
Fagbenle, O. I., Makinde, F. A., & Ogunsemi, D. R. (2011). Building failure and collapse in Nigeria: The influence of the informal sector. Journal of Sustainable Development, 4(4), 127–132. https://doi.org/10.5539/jsd.v4n4p127
Mahamid, I. (2017). Factors leading to construction change orders in public construction projects. Journal of Engineering, Design and Technology, 15(1), 118–130. https://doi.org/10.1108/JEDT-01-2016-0001
Oladapo, A. A. (2007). A quantitative assessment of the cost and time impact of variation orders on construction projects. Journal of Engineering, Design and Technology, 5(1), 35–48. https://doi.org/10.1108/17260530710746685
Omoregie, A., & Radford, D. (2006). Infrastructure delays and cost escalation: Causes and effects in Nigeria. 6th International Postgraduate Research Conference, Delft University of Technology, The Netherlands, 79–93.
Oyewobi, L. O., Ganiyu, B. A., Oke, A. E., Ola-Awo, A. A., & Shittu, A. A. (2011). Determinants of unethical performance in Nigerian construction industry. Journal of Sustainable Development, 4(4), 175–182. https://doi.org/10.5539/jsd.v4n4p175
Project Management Institute (PMI). (2017). A Guide to the Project Management Body of Knowledge (PMBOK® Guide) (6th ed.). Project Management Institute, Inc.
Yakubu, D., & Sun, M. (2010). The impact of variation orders on project performance: A case study of a building project in Nigeria. Journal of Building Performance, 1(1), 1–7.



APPENDIX
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KWARA STATE POLYTECHNIC, ILORIN 
INSTITUTE OF ENVIRONMENTAL STUDIES 
DEPARTMENT OF QUANTITY SURVEYING
 
RESEARCH QUESTIONNAIRE
The research topic is “Assessing of the Impact of Variation on Time and Cost of Construction Projects in Nigeria” and the purpose is to identify the primary causes of variation in Nigerian construction projects, to assess the influence of variation on project cost and budget overruns in the construction sector and propose practical strategies and best practices for managing and controlling variation in construction projects, it also examine the impact of variation on the time performance of construction projects in Nigeria.
This Questionnaire survey has been adopted and design for this purposes. It will be used only for research purpose and will be treated privately and confidentially. Respondents are expected to be as honest as possible while answering the questions.  
 	Thank you. 
Yours faithfully,  
 
                                                                         ABDULLAHI AJARAT AYOMIDE
HND/23/QTS/FT/0067


SECTION A: PERSONAL DATA OF RESPONDENT. 
1. Which of the following project participant are you? (Please choose one). 
A)  Project Manager (  )     B)  Project Engineer (   )  C)  Architect (   ) D) Quantity Surveyor (  ) E)  Builder ( ) 
2. Which of the following organization do you work? 
A) Building Contractors   (   ) B) Consultants   (   ) C) Real Estate Firm (   ) 
D) Architectural Firm (   ) E) Civil Engineering Firm (   ) 
3. Which of the following types of project do you manage? 
A) Residential Building Project (  ) B) Commercial Building Project (  ) 
C) Industrial Building Project (  ) D) Others (Please specify) …………….. 
4. What is the size of the project managed by you? 
A) Small project (  ) B) Medium project (  ) C) Large project (  ) 
D) All the above (  ) E) Others (Please specify) …………………. 
5. How familiar are you with Value management principles in construction sectors? 
A) Very Low   (   ) B) Low            (   ) C) Average      (   ) 
D) High           (   )     E) Very High   (   ) 
6. To what level have you been involved in construction projects? 
A) Very Low   (   ) B) Low            (    ) C) Average      (    ) 
D) High           (    ) E) Very High  (    ) 
7. What is your length of experience in construction industry? 
A) 1-5yrs         (   )  B) 6-10yrs       (   ) C) 11-15yrs     (   ) 
D) 16-20yrs     (   ) E) 21 above    (   ) 
 	 
Instruction: 
Read each statement below carefully and tick [√] the one that you think is the most appropriate out of the given options: 
Strongly Agree (SA), Agree (A) Neutral (N), Disagree (D), Strongly Disagree (SD)
SECTION B
	
	Primary causes of variation in Nigerian construction projects.
	OPTIONS 

	 SN
	ITEMS
	SA 
	A 
	N 
	D 
	SD 

	1 
	Frequent Design Changes
	 
	 
	 
	 
	 

	2 
	Late Decision-Making
	 
	 
	 
	 
	 

	3 
	Inaccurate Cost Estimation
	 
	 
	 
	 
	 

	4 
	Delays in Approval Processes
	 
	 
	 
	 
	 

	5 
	Design Errors
	 
	 
	 
	 
	 

	6 
	Inefficient Project Supervision
	 
	 
	 
	 
	 

	7
	Site Conditions
	
	
	
	
	



SECTION C  
	
	Practical strategies and best practices for managing and controlling variation in construction projects.
	OPTIONS 

	 SN
	ITEMS
	SA 
	A 
	N 
	D 
	SD 

	1 
	Comprehensive Planning and Design Phase
	 
	 
	 
	 
	 

	2 
	Robust Contractual Arrangements
	 
	 
	 
	 
	 

	3 
	Stakeholder Engagement
	 
	 
	 
	 
	 

	4 
	Quality Assurance
	 
	 
	 
	 
	 

	5 
	Collaboration and Teamwork
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