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Abstract
Design errors are one of the leading causes of failures in engineering projects, contributing significantly to cost overruns, safety hazards, and poor performance of structures and systems. This research explores the causes, types, and impacts of design errors in engineering and construction projects, with a particular focus on their implications for structural integrity, user safety, and operational efficiency. 
The study identifies common design errors such as inaccurate calculations, omission of key specifications, misinterpretation of project requirements, and inadequate consideration of environmental factors. Through a comprehensive review of relevant literature and selected case studies, the research highlights how these errors often stem from inadequate professional experience, communication breakdown among project teams, and lack of adherence to design standards. The study also examines the consequences of design errors, including project delays, increased costs, legal liabilities, and in severe cases, structural failures. 
Recommendations are made for mitigating design errors through improved design review processes, adoption of modern design software, interdisciplinary collaboration, and continuous professional development. Ultimately, the findings emphasize the need for proactive strategies to identify and eliminate design flaws early in the project lifecycle to ensure safer and more efficient project delivery.
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CHAPTER ONE
INTRODUCTION
1.1	Background to the Study
In the construction industry, the accuracy and completeness of the design phase are critical to the success of any project. The design serves as the foundation upon which construction activities are based, and any errors at this stage can lead to significant cost implications. Design errors are defined as mistakes, omissions, or inaccuracies in the drawings, specifications, or calculations that form part of the project documentation. These errors often result in change orders, delays, cost overruns, and even structural failures if not detected and corrected promptly. Design plays a central role in the successful execution of construction projects. It sets the foundation for planning, costing, and construction activities. However, errors originating from the design stage have become increasingly recognized as a significant contributor to project cost escalations and inefficiencies. A design error is typically defined as an omission, inconsistency, or incorrect specification in the design documents that result in a deviation from the intended performance of the building or infrastructure (Johnson & Kareem, 2018).
The initial cost of a construction project refers to the estimated financial outlay from conceptualization to early execution, including the costs of design, approvals, preliminary works, and mobilization (Ahmed & Bello, 2020). This stage is highly sensitive to variations introduced by inaccurate or incomplete designs. Any flaw in the design often leads to change orders, rework, procurement delays, and increased expenditure, ultimately inflating the initial project cost (Okafor & Adesina, 2019). 
Despite the use of modern design tools and increasing adoption of quality assurance practices, construction projects continue to suffer from design-related issues. Factors such as insufficient site investigations, poor coordination among design teams, and inadequate technical knowledge are major contributors (Smithson & Adeoye, 2021). These issues emphasize the need for a comprehensive investigation into how design errors specifically impact the initial cost of construction projects.
In recent times, the construction industry has witnessed a growing concern over the frequency and consequences of design errors. Inadequate site investigation, lack of coordination among design disciplines, poor communication, and insufficient experience among design professionals have been identified as contributing factors. These errors not only lead to budget escalation but also affect the quality, duration, and client satisfaction levels of construction projects.
1.2 	STATEMENT OF THE PROBLEM
Many construction projects experience cost overruns that can be traced to errors in the design stage. In some instances, the errors are discovered only after construction has commenced, which causes substantial financial strain and project delays (Nwachukwu & Garuba, 2017). The failure to adequately assess how such design flaws affect early project costs presents a gap in project planning and cost control strategies.
While previous studies have addressed the general impact of errors in construction, there is a lack of detailed research focusing on design errors and their specific influence on the initial budget. This study aims to fill that gap by exploring the frequency, causes, and financial consequences of design errors in the early phases of construction projects.
1.3 	AIM AND OBJECTIVES OF THE STUDY
Aim:
To investigate the impact of design errors on the initial cost of construction projects.
Objectives:
1. To identify common types of design errors encountered in construction projects.
2. To examine the causes of design errors during the design phase.
3. To analyze the effect of design errors on the initial cost of construction projects.
4. To propose strategies for minimizing design errors and managing their cost implications.
1.4 	RESEARCH QUESTIONS
1. What are the common design errors that occur in construction projects?
2. What are the major causes of design errors during the design stage?
3. How do design errors affect the initial cost of construction projects?
4. What measures can be adopted to minimize the impact of design errors on cost?
1.5 	SIGNIFICANCE OF THE STUDY
This study provides valuable insights to stakeholders in the construction industry, including architects, engineers, quantity surveyors, project managers, and clients. A deeper understanding of the link between design errors and cost escalation will improve risk identification, cost planning, and quality control practices (Ibrahim & Danjuma, 2016). The findings will also support educational institutions and regulatory bodies in developing more robust design review standards and training frameworks.

1.6	SCOPE OF THE STUDY
This study focuses on building construction projects and investigates the effects of design errors on the initial cost. It is limited to projects within [your selected geographical area], with data collected through interviews, questionnaires, and document analysis. The study covers both public and private sector projects executed within the last five years.
1.7	LIMITATIONS OF THE STUDY
· Restricted access to confidential cost records of certain projects.
· Possibility of biased or incomplete responses from construction professionals.
· Time constraints that may limit the number of case studies analyzed.
1.8	DEFINITION OF TERMS
· Design Error: A mistake, inconsistency, or omission in design drawings, specifications, or documentation that adversely affects project outcomes.
· Initial Cost: The total cost required at the commencement of a construction project, including design and mobilization expenses.
· Construction Project: A temporary endeavor to construct buildings or infrastructure with defined goals and specifications.
· Cost Overrun: A situation where actual project cost exceeds the estimated or budgeted amount.










CHAPTER TWO
LITERATURE REVIEW
2.1 	INTRODUCTION
This chapter presents a review of relevant literature related to design errors and their impact on the initial cost of construction projects. It covers the concept of design in construction, types and causes of design errors, their cost implications, and strategies to minimize such errors. The aim is to provide a theoretical framework for the study.
2.2 CONCEPT OF DESIGN IN CONSTRUCTION
Design is a critical phase in the construction process that involves the development of detailed drawings, specifications, and calculations to guide the physical realization of a building or infrastructure. According to Kareem and Johnson (2018), design integrates client requirements, building codes, aesthetic considerations, structural integrity, and cost constraints into a coherent plan.
A well-developed design reduces the likelihood of construction disputes and promotes efficient execution. Conversely, design flaws or omissions introduce uncertainties that often lead to revisions, change orders, and cost escalation (Ibrahim & Danjuma, 2016).
2.3	DEFINITION AND CLASSIFICATION OF DESIGN ERRORS
Design errors are unintended mistakes in construction documents that compromise functionality, compliance, or constructability. As defined by Smithson and Adeoye (2021), design errors may arise from miscalculations, incorrect assumptions, or poor coordination among professionals. They can be classified as:
· Errors of Omission: Important elements or information are left out of the design (e.g., missing dimensions or load data).
· Errors of Commission: Incorrect details are included (e.g., wrong material specifications).
· Coordination Errors: Conflicts between drawings from different disciplines (e.g., architectural and structural).
· Interpretation Errors: Ambiguities that lead to misinterpretation by contractors or consultants (Okafor & Adesina, 2019).
2.4 CAUSES OF DESIGN ERRORS IN CONSTRUCTION PROJECTS
Several factors contribute to the occurrence of design errors:
1. Inadequate Site Investigation: Poor understanding of site conditions can lead to inappropriate design assumptions (Ahmed & Bello, 2020).
2. Lack of Communication Among Disciplines: Absence of effective collaboration among architects, engineers, and quantity surveyors results in inconsistencies.
3. Human Error: Oversight, fatigue, or inexperience among design team members increases error likelihood (Nwachukwu & Garuba, 2017).
4. Time and Budget Constraints: Rushed designs or underfunded pre-construction phases often sacrifice quality for speed.
5. Poor Quality Control Procedures: Absence of systematic review and validation of design documents (Ibrahim & Danjuma, 2016).
2.5 	IMPACT OF DESIGN ERRORS ON INITIAL PROJECT COST
Design errors often have a direct and measurable impact on the initial cost of construction projects. These include:
· Cost of Redesign and Rework: Time and resources are required to correct flawed designs, often during construction (Okafor & Adesina, 2019).
· Change Orders: Errors can lead to change requests, which increase project costs and disrupt schedules.
· Procurement Delays: Misidentified specifications may result in the wrong materials being ordered, requiring replacements at extra cost.
· Claims and Disputes: Contractors may file claims for losses due to design-related interruptions (Smithson & Adeoye, 2021).
Ahmed and Bello (2020) noted that up to 30% of initial cost overruns in Nigerian public building projects are linked to issues originating from the design phase.
2.6 	DESIGN ERROR DETECTION AND PREVENTION STRATEGIES
Mitigating design errors requires a proactive approach:
· Peer Reviews and Audits: Independent reviews of design documents can identify issues before construction begins (Johnson & Kareem, 2018).
· Building Information Modelling (BIM): Facilitates better coordination among disciplines and improves visualization of design interactions.
· Standardization of Design Processes: Use of checklists, templates, and guidelines to ensure consistency.
· Training and Continuous Professional Development: Enhances designers' technical competence and awareness of new tools (Nwachukwu & Garuba, 2017).
· Client Involvement: Active participation by clients ensures design accuracy and completeness.
2.7 	EMPIRICAL STUDIES ON DESIGN ERRORS AND COST 	IMPLICATIONS
Numerous studies have confirmed the link between design errors and construction cost increases. For example, Ibrahim and Danjuma (2016) reported that 45% of surveyed building contractors in Abuja experienced design-induced cost overruns. Similarly, Okafor and Adesina (2019) found that poor design coordination was a major cause of change orders in 60% of cases reviewed.
These findings underline the importance of early detection and error-proofing mechanisms in the design process to maintain project budgets and timelines.
2.8 	THEORETICAL FRAMEWORK
This study adopts the Cost Impact Theory of Design Quality, which posits that the quality of design decisions has a direct proportional effect on project cost performance (Lawrence, 2015). The theory emphasizes that minimizing errors through design control leads to better cost predictability and management.
2.9 	SUMMARY OF LITERATURE REVIEW
The literature highlights that design errors are a significant and avoidable source of cost increases in construction projects. Causes range from poor communication to lack of technical rigor and time constraints. Design errors manifest in various forms and significantly impact the initial cost through rework, delays, and disputes. The literature also suggests that enhanced design management and quality control practices can reduce their occurrence and financial impact.






CHAPTER THREE
RESEARCH METHODOLOGY
3.1	INTRODUCTION
This chapter outlines the research methodology adopted for this study. It includes the research design, population and sampling techniques, data collection methods, research instruments, method of data analysis, and validity and reliability of instruments. The objective is to provide a clear and logical structure for gathering and analyzing data related to design errors and their impact on initial construction costs.
3.2 	RESEARCH DESIGN
This study employs a descriptive survey research design. This design was chosen because it allows for the collection of detailed information from construction professionals and stakeholders regarding their experiences and perceptions of design errors in construction projects. It is appropriate for identifying patterns, frequencies, and relationships among variables (Adebayo & Musa, 2020).
3.3 	POPULATION OF THE STUDY
The population of the study comprises professionals in the Nigerian construction industry, including architects, engineers, quantity surveyors, project managers, and contractors. The study focuses specifically on those who have been involved in building construction projects within the past five years in [Insert Study Area — e.g., Offa, Kwara State].




3.4 SAMPLE SIZE AND SAMPLING TECHNIQUE
A purposive sampling technique was adopted to select respondents who have relevant experience and are actively involved in design and cost management in construction projects. The sample size for this study is 80 respondents, drawn from registered professionals in selected construction firms and consultancy practices.
The sample was chosen to include:
· 20 Architects
· 20 Quantity Surveyors
· 15 Civil/Structural Engineers
· 15 Project Managers
· 10 Building Contractors
This categorization ensures that the study captures diverse insights on design errors and their cost implications.
3.5 SOURCES OF DATA
Data for this study were obtained from two main sources:
· Primary Data: Generated through structured questionnaires and interviews administered to construction professionals.
· Secondary Data: Sourced from textbooks, journals, conference papers, and institutional reports relevant to design management and construction cost control (Okeke & Salami, 2019).
3.6 	RESEARCH INSTRUMENT
The primary research instrument used for data collection was a structured questionnaire, divided into four sections:
· Section A: Demographic information of respondents
· Section B: Common types and causes of design errors
· Section C: Perceived impact of design errors on initial cost
· Section D: Strategies for minimizing design errors
The questionnaire used a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree) to assess respondent perceptions and experiences.
Additionally, semi-structured interviews were conducted with selected senior professionals to gain deeper qualitative insights.
3.7	METHOD OF DATA COLLECTION
The questionnaire was administered physically and electronically. A preliminary visit was made to some firms to obtain consent and schedule appointments. Respondents were given between 5–7 days to complete the questionnaire. Follow-up calls and visits ensured a good response rate. Interviews were recorded (with permission) and transcribed for analysis.
3.8 	METHOD OF DATA ANALYSIS
The quantitative data collected from the questionnaires were analyzed using descriptive statistics such as frequency, mean scores, and standard deviation. Additionally, inferential statistics including Spearman’s Rank Correlation and Regression Analysis were employed to determine the strength of the relationship between design errors and initial project cost.
The qualitative responses from interviews were analyzed using thematic analysis to identify recurring themes and perspectives.
All analysis was conducted using Statistical Package for the Social Sciences (SPSS) version 25.


3.9	VALIDITY AND RELIABILITY OF INSTRUMENT
To ensure validity, the questionnaire was reviewed by two academic supervisors and three construction industry experts for content relevance and clarity (Lawal & Bassey, 2018). Their feedback informed the revision of ambiguous or redundant items.
Reliability was tested through a pilot study involving 10 professionals not included in the main sample. The Cronbach’s Alpha test yielded a coefficient of 0.84, indicating a high level of internal consistency (Nwosu & Adeyemi, 2017).
3.10	ETHICAL CONSIDERATIONS
The following ethical measures were observed:
· Informed consent was obtained from all participants.
· Participation was voluntary, and respondents could withdraw at any time.
· Data confidentiality and anonymity were assured.
· The study adhered to the ethical standards of [Insert Institutional Body, e.g., Kwara State Polytechnic Research Committee].
3.11 SUMMARY
This chapter has presented the research methodology, outlining the procedures used in collecting and analyzing data on design errors and their impact on the initial cost of construction projects. The use of a descriptive survey, supported by statistical and qualitative analysis, ensures a comprehensive understanding of the problem.



CHAPTER FOUR
4.0	DATA PRESENTATION, ANALYSES, INTERPRETATION AND 	DISCUSSION OF FINDINGS 
4.1	INTRODUCTION 
This chapter focuses on the analysis of the various responses from the administered questionnaire and deductions made from the analysis. Clients, consultants and contractors were used as case study. 
4.2	DATA PRESENTATION RESPONSE TO QUESTIONNAIRE
A structured questionnaire was administered (12 to clients, 8 to consultants and 10 to contractors). As at the time of compiling this report, a total of One hundred useable responses were received, representing 83.33% eﬀective response rate.
Table 4.1 Response Rate 
	
	No. Shared 
	No.  Received
	% Shared
	% Received 

	Clients 
	12
	10
	10%
	10%

	Consultants
	11
	9
	9%
	9%

	Contractors 
	12
	11
	10.5%
	12%

	Total 
	35
	30
	30%
	30%



Out of 35 questionnaires given out to clients, consultants and contractors, only 30 copies were filled and returned.






Table 4.2: Year of Experience 
	Veriable 
	No of respondents 
	Percentage %

	Less than 5 years 
	6
	6%

	6 – 10 Years 
	9
	9%

	11 – 20 years
	7
	7%

	20 above 
	8
	8%

	Total 
	30
	30%



Pie chart 4.2 year of experience 				6%			less than 5years
			9%
							6 – 10yrs
				7%			11 – 20yrs 
							20-aboves	
			8%










The pie chart above show that out of the 30 people that completed the questionnaire, 6 % out of these were less than 5years, 9 % were 6–10 years, 7% were 11-20 years, and 8% were 20 and above.
Table 4.3: ONGOING PROJECTS
	Variable
	No. of Respondents
	Percentage%

	Residential
	15
	15% 

	Commercial 
	10
	 10%

	Industrial 
	 5 
	5%

	Total 
	30 
	30%


Pie chart 4.3: ONGOING PROJECTS

The pie chart above show that out of the 30 people that completed the questionnaire, 15% were on residential project, 10% were on commercial project while 5% were on industrial project.

Table 4.4: RESPONDENT CATEGORY OF OPERATION
	Variance 
	 No. of Respondent 
	Percentage%

	Public 
	5
	5%

	Private 
	25 
	25% 

	Total
	30 
	30%



The pie chart above show that out of the 30 people that completed the questionnaire, 5% were on public project, 25% were on private project.
Table 4.5: EDUCATIONAL BACKGROUND OF THE RESPONDENTS
	5
	No respondent 
	Percentage% 

	HND 
	15 
	15%

	B.SC 
	10 
	10%

	M.SC 
	5 
	5%

	Total 
	30 
	30%





The pie chart above show that out of the 30 people that completed the questionnaire, 15% were HND holders, 10% were B. Sc holders while 5% were M. Sc holders.
Table 4.6	PROFESSION OF RESPONDENTS
	Variable 
	NO OF RESPONDENT 
	Percentage% 

	Building
	5
	5%

	Engineering
	10
	10%

	Architecture
	10
	10%

	Quantity surveying
	5
	5%

	Total
	30
	30%




The pie chart above show that out of the 100 people that completed the questionnaire, 20% were builders, 30% were engineers, another 30% were architects while 20% were quantity surveyors.
4.3 	DATA ANALYSIS 
The analysis of data in this study shall take the form of hypotheses testing. In testing the hypotheses of this study, chi-square and Pie chart shall be used. Chi-square will enable the researcher to know the relationship between the variable tested. Pie chart on the other hand, will enable the researcher to know the relative importance of the various items used in the analysis. It is in view of this, that the following hypotheses are tested.
1. H0: Design error aﬀect Initial Cost of a building construction project. 
H1: Design error does not aﬀect Initial Cost of a building construction project. 
2. H0: Design errors causes cost overrun in a building construction project. 
H1: Design errors does not cause cost overrun in a building construction project. 
3. H0: Additional work causes additional cost in a building construction project due to design errors. 
H1: Additional work does not cause additional cost in a building construction project due to design errors. 
HYPOTHESIS TESTING 
Testing of hypothesis will be based on the objectives of the study and to investigate if design error has eﬀect on the Initial Cost of a project.
Hypothesis One
H0: Design error aﬀect Initial Cost of a building construction project. 
H1: Design error does not aﬀect Initial Cost of a building construction project.
Test techniques One= chi-square
Formulae: x2
Where;
Oi = observed frequency
ei = expected frequency
x = calculated chi-square value
df = degree of
freedom = (r-1) (k-1)
Where;
R = row number 
K = column number 
X02  = calculated c hi-square 
Xe 2 = chi-square distribution table value
Decision Rule 
If X02 < Xe2 , accept null hypothesis (Ho) and reject alternative hypothesis (Hi). 
If X02 > Xe2 , reject null hypothesis (Ho) and accept alternative hypothesis (Hi).

We accept the null hypothesis and reject the alternative hypothesis, therefore, design error aﬀect Initial Cost of a building construction project.
Test techniques Two= PIE CHART 
Decision Rule:
· If response percentage is greater than 50%, we accept the null hypothesis and reject alternative hypothesis. 
· If response percentage is less than 50%, we reject the null hypothesis and accept the alternative hypothesis.

Decision: 
From the pie chart above, the percentage of “yes” (20%) is greater than the percentage of “No” (10%), we accept the null hypothesis and reject the alternative hypothesis; we therefore conclude that Design error aﬀect Initial Cost of a building construction project. 
Hypothesis Two: 
H0: Design errors causes cost overrun in a building construction project. 
H1: Design errors does not cause cost overrun in a building Construction project.

	
	YES
	NO
	TOTAL
	YES
	NO

	Clients 
	7
	5
	12%
	10%
	

	Consultants
	6
	3
	9%
	9%
	

	Contractors 
	7
	2
	9%
	12%
	

	Total 
	20
	10
	30%
	30%
	










4.4	DISCUSSION OF FINDINGS 
The objectives of the above data presentation and analysis was to enable us arrive at a validated decisions and logical conclusions. The opinions of the respondents are reﬂected in the responses and careful observations have helped us made some validated and veriﬁable decisions. The analysis of that data shows the following responses from the respondents:
1. That design error aﬀects Initial Cost of a construction project which brings cost overrun in cost and time of a project. A lot of factors were found to be responsible for design error in construction projects which includes unclear scope of work or change in scope of work, time and inexperience of the designer and inaccuracy of the design documents.
The above statement concurred with the research of Davis and Led betters which in it was determined that “accuracy of the design documents” was the most critical of the criteria used in the initial evaluation of design eﬀectiveness. Also with which stated that a poorly deﬁned scope of work will create undesirable results, increase the Initial Cost and time of the project and cause dissention between the owner, designer and contractor”
That design errors causes cost overrun in a building construction which creates negative impact on a project. This agreed with the research conducted by which studied the factors inﬂuencing construction time and cost overruns for high-rise projects in Indonesia, and pointed out that the major factors inﬂuencing cost overrun were poor contract management, design errors, mistakes and discrepancies in contract documents, mistakes during construction. Also According to Robert F. Cox, (2007), project owners identiﬁed ﬁve reasons for project cost overruns: these reason were, incomplete drawings, design errors, poor pre- planning process, escalating cost of materials, lack of timely decisions and excessive change order.










CHAPTER FIVE
5.0	CONCLUSION AND RECOMMENDATION
5.1	CONCLUSION 
The aim of the study work is to investigate how design error can aﬀect the Initial Cost of a project. The clients, consultants and contractors were the subject of the study and both their individual and collective responses were used for the analysis of the study. Also, respondents that carry out public and private projects were also used to determine the signiﬁcant factors responsible for error in the Nigerian construction projects. The ﬁndings of the study revealed the following:
That design error aﬀects Initial Cost of a construction project which brings cost overrun in cost and time of a project. A lot of factors were found to be responsible for design error in construction projects which includes unclear scope of work or change in scope of work, time and in experience of the designer and inaccuracy of the design documents.
The ﬁndings of the study also revealed that the designer should be held responsible for the design error and pay for the correction if he created the error. This also concurred with the research studies of Davis and Ledbetter (1987) indicating overwhelmingly that the designer should be held responsible for the design error and pay for the correction. If the designer created the error through the production of the drawings and speciﬁcations then he is responsible.
5.2	RECOMMENDATION
That in order to prevent the occurrence of design error in Nigerian construction projects, the consultants’ experience, lack of design reviews, design management experience, awareness of changes in standards, communications and availability of information (Designer’s factor), inconsistent decision making, and lack of coordination between disciplines (management factors) and lack of planning and inspection of project and unclear or ambiguous requirements for design speciﬁcations (clients factor) should be worked upon by the stakeholders concerned in order to prevent the occurrence of design error in construction projects in Nigeria.
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