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ABSTRACT
This research project investigated the effects of design error on the initial cost of a project in Nigeria. It is a key issue, because many projects in Nigeria have inadequacies in the plans and specifications which have been major causes of changes to the contract. There have been extreme examples of design errors such as numerous building collapses in Nigeria - projects that have wrought disaster after the construction are completed. One or two major errors that can be corrected with only initial cost considerations and little effect on the schedule finally ends up causing major impacts on the initial cost and schedule growth. These dilemmas place an increasing pressure on stakeholders in the construction industry to search for solutions that will minimize error in designs so as to maintain estimated construction cost and time while maximizing its quality. One hundred and twenty selected project clients, consultants and contractors in Imo state of Nigeria were issued well structured questionnaires to elicit responses on the investigation of the effect of design error on the initial cost of a project, and the analysis of data was done using pie chart. The research study revealed that design error affects initial cost of a construction project causing cost overrun on cost and time. Additionally, the research revealed that the issue of cost and time impacts on project construction could be managed by using construction recognized and accepted methodologies which identifies and quantifies the overall impact to the project. The research concludes that unclear scope of work or change in scope of work; time and inexperience of the designer and inaccuracy of the design documents are the major causes of design error on construction projects in Nigeria. In this regard the paper recommends that the consultants’ experience, lack of design reviews, design management experience, awareness of changes in standards, communications and availability of information, inconsistent decision making, and lack of coordination between disciplines, lack of planning and inspection of project and unclear or ambiguous requirements for design specifications 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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CHAPTER ONE
INTRODUCTION
1.1 BACKGROUND OF THE STUDY
When asked to define "design error," not all disciplines in the construction process agree on a common definition. Depending on which discipline you address, the owner, the designer or the contractor, there will be a common understanding surrounded by varied conclusions, "a mistake." From the basic definitions of "design" and "error" we conclude that a design error is a deviation from a drawing or specification, also including omissions and ambiguities. It is the seriousness of this error that must be considered to determine its consequences on the overall outcome of the project. One of the most important challenges facing management today is controlling the ball too frequent initial cost and schedule overruns that effect the construction industry (Diekmann and Thrush, 1986). One of the major issues to control growth in project initial costs and time is the reduction of design errors.
The owner, designer and contractor all have different interests in, or uses for the design of a facility. But what they do share is the commitment to complete the project safely and within a given budget and completion time. There are many initiatives being conducted to control the growth of initial cost and schedule within the construction industry.
The major issue is "accuracy of the drawings," or the number of design errors, omissions and ambiguities within the plans and specifications that affect the quality of the facility. Inadequacies in the plans and specifications are the major causes of changes to the contract So much emphasis is placed on the issue of time and initial cost that quality takes a back seat. The quality of the project depends on the conformance of the objectives and requirements from the owner. An informative quality management technique will provide an agreement to procedures and definitions among the principle parties for the project. Since design errors have an impact on the outcome of the effectiveness of the contractor's effort on the project it is essential that all parties determine what the definition of a design error should be. 
1.2 STATEMENT OF THE PROBLEM
Design errors indicate the total design in-effectiveness of a project. Major design quality problems occur during construction when errors, omissions and ambiguities in plans and specifications become evident (Davis and Ledbetter, 1987). This statement directs that the inadequacies in the plans and specifications are the major causes of changes to the contract. There have been extreme examples of design errors such as numerous building collapses in Nigeria - projects that have wrought disaster after the construction are completed. These are examples of design errors that escaped the close scrutiny of all parties. One or two major errors that can be corrected with only initial cost considerations and little effect on the schedule can impact projects. The projects that really suffer are those with many small errors (design, rework or change of scope) which when finally added up causes major impacts on the initial cost and schedule growth. Through Davis and Ledbetters research it was determined that "accuracy of the design documents" was the most critical of the criteria used in the initial evaluation of design effectiveness. This accuracy was further described as the concern for the frequency and impact of errors in the specifications and drawings. This is due to the fact that the drawings and specifications are the most "readily identifiable outputs of the design process." It is even more important that the quality control of designs be addressed during the planning phase and closely monitored during the construction phase.
Design errors of a project have been an issue that has been misconstrued. The attitude towards design errors in the country can now be best described as tardy and unsatisfactory. 

1.3 AIM AND OBJECTIVES OF THE STUDY
1.3.1 AIM
The main aim of the study is to investigate how design errors can affect the initial cost of a project. 
1.3.2 OBJECTIVES
The specific objectives are:
1. To determine what constitutes a design error.
2. To examine the contributing factors to design errors in Nigeria.
3. To examine how these factors can affect initial cost of a project.
4. To proffer solutions on how to minimise cost of construction projects in Nigeria.
0.1 RESEARCH QUESTIONS
1. What are design errors in construction projects?
2. What makes or contributes to a design error?
3. What are the factors that lead to design errors?
4. What effect can design errors have on initial cost and growth of a project?
5. Who is responsible for design error?
1.5 HYPOTHESIS FORMULATION
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.
1.6 SIGNIFICANCE OF THE STUDY
This study gives a clear insight into the various ways in which contractors in the construction companies in Nigeria can maximise profits and reduce initial cost through effective and efficient contract planning and management. The study also gives a clear insight into the various effects of design errors on the initial cost of a project. The findings and recommendations of the researcher will help in building a strong and better project management guideline for contractors in Nigeria.
Also, the study of the investigation of the effect of design errors on the initial cost of a project will provide results that will offer the following benefits:
1. Establish the scope and methodology of design functions performed by Architectural firms for the benefit of the entire construction industry including prospective building clients.
2. Assist designers in understanding the cost implication of design errors, so that they can make objective design decisions during the early phase of a project.
3. Avail the designer with a tool for eradicating errors that are directly related to the designer that delay and or add cost to the project.
1.7 SCOPE OF STUDY
The study is on the investigation of the effect of design errors on the initial cost of a project. It is narrowed down to building construction projects in Imo state of Nigeria.

1.8 LIMITATION OF THE STUDY
The only limitation faced by the researcher in the course of carrying out this study was the delay in getting data from the various respondents. Most respondents were reluctant in filling questionnaires administered to them due to their busy schedules and nature of their work. The researcher found it difficult to collect responses from the various respondents, and this almost hampered the success of this study.
1.9 DEFINITION OF TERMS
· Design: The basic definition of design, according to Webster, is "the making of drawings or plans to plan and fashion the form and structure of an object to have intentions or purposes." The quality of planning and design is one of the primary factors of success in any project endeavour (Chalabi, Beaudin and Salazar, 1987). The design includes every aspect of the facility construction including operation and maintenance. The design incorporates a set of specifications to guide the contractor in developing his means and methods of construction. 
· Error: An error is defined, according to Webster, as "a deviation from accuracy or correctness; a mistake, as in action or procedure; an inaccuracy, as in speaking or writing." There are basically three types of errors: imperfections, non-conformance and omissions. Imperfections are deviations in details that have no affect on the assembly or facility (Davis and Ledbetter, 1987). 
· Design Error: From the evaluation above a simple definition of design error is "a deviation from the plans and specifications." It is not the intention of this definition to include any initial cost or schedule growth or insinuate its root causes or legal responsibility. It is the responsibility of the owner, designer and contractor to establish the criteria in order to make a reasonable determination for responsibility. The survey shows a common theme, that of a mistake or error in the design. The survey also indicates several reasons why design errors exist and who cause them. This provides evidence that there is not a concise definition within the construction industry. 
· Contract:  Erikson (2002) defined Contract as an agreement that creates an obligation binding upon the parties thereto. The essentials of a contract are as follows: (1) mutual assent; (2) a legal consideration, which in most instances need not be pecuniary; (3) parties who have legal capacity to make a contract; (4) absence of fraud or duress; and (5) a subject matter that is not illegal or against public policy.
· Contract Planning: According to Simmons (2007), Contract planning is the process of systematically and efficiently managing contract creation, execution and analysis for maximising operational and financial performance and minimising risk.
· Contractor: General contractor, organization or individual that contracts with another organization or individual (the owner) for the construction of a building, road or other facility.
· Profit:  Tucy (2008) defined profit as the difference between the purchase price and the initial costs of bringing to market.
· Initial cost: initial cost are not fixed, expenses incurred on the purchase of land, buildings, construction, and equipment used in the production of goods or in the rendering of services. Put simply, it is the total initial cost used to bring a project to a commercially operable status. 






CHAPTER TWO
2.0 LITERATURE REVIEW
2.1 INTRODUCTION
This study seeks to investigate the effect of design errors on initial cost of a project, especially in construction projects. To achieve this objective, various books, published and currently proceeding research papers on various kinds of construction projects were reviewed. In particular, the literature review focuses on studies various architectural errors and the consequences that were brought about by the errors, based on the design initial cost of projects; and the effect of design error on construction initial cost as well as construction schedule growth. Although, not all papers reviewed have a direct impact on the subject under study, even so, they helped to form a baseline for research.
The success of a construction project is a reflection of good performance of the project. Initial cost, schedule and quality are the major metrics to measure performance of a project. 
2.2 THEORITICAL FRAMEWORK
Project Failure Variation or deviation from the original project plan could be described as a major cause of project failure. Project monitoring and control could only effect corrective actions to bring deviated project plans on course, but failed to take cognizance of identifying and analyzing the root causes of such variations.
Also project monitoring and control are not initial cost and time effective to implement. This study therefore intends to fill these gaps created by project monitoring and control. Oberlender (2000) reports that there is a tendency for some designers to make changes during design in order to please clients without regard to the effect on these changes on the project initial cost and schedule. He also says that changes can be catalogued as either project development or scope growth. Project development relates to changes that are needed to accommodate the scope as currently defined scope growth relates to changes that alter the projects original scope; the scope that was approved before starting the design process.
These changes, though inevitable usually add initial cost and time to the original design. The usual practice is that the lead designers must develop a system of monitoring the design effort to ensure that work is progressing without excessive billable hours, but is still producing adequately defined plans and specifications for the contractors to execute the work during construction. Though this will reduce construction contractor’s complaints of pretty drawings that are full of error and lack constructability, they will still add to initial cost and time of the project. This study favours identifying the salient factors responsible for scope growth and other variations in plans, address them accordingly before the final project design with a view of mitigation or eliminating the negative effects. It is therefore imperative that every propose change must be subjected to a formal review and approval process that considers initial cost and schedule implications as well as the quality specification and standards; plus consequential effects on other activities. The authority to approve changes during design must be limited. It is a fact of life that changes the variations in plans occur during the implementation stages of projects and they might result to project failure if not properly rectified. It is believed that project managers need to be ready always to address the problems.
The earned-values system presented by Oberlender (2000) can be determined by multiplying the percent complete times the budgeted designed hours for each task. The earned-value can be compared to actual design-hours billed to the job and the planned design-hours to measure the performance of the design process.
Earned-value = Percent complete x Budget for that account Percentage completion = Actual initial cost or work-hours to date Forecast at completion
For the determination of the overall project percent complete, therefore;
Percent complete = Earned work-hours/Naira all accounts
Budget work-hours/Naira all accounts
Initial cost performance index (CPI) = Sum of earned work-hours of task included
Sum of actual work-hours of task include Schedule performance index SPI = Sum of earned work-hours to date Sum of scheduled work-hours to day
Scheduled variance (SV) Earned work hours or naira-Budgeted work Hours or Naira
SV = BCWP – BCWS
Initial cost Variance (CV) = Earned work-hours or Naira-Actual work-hours or Naira
CPI = BCWP - ACWP
Where BCWP = Budgeted initial cost of work performed
BCWS = Budgeted initial cost for work scheduled
ACWP = Actual initial cost of work performed
CPI = initial cost performance index problems.
The original initial cost estimate is the budget actual initial cost (BAC) in the earned-value analysis. Therefore, if the original initial cost estimate for the project is incorrect, then all progress measurements during execution of the project would be measured against an incorrect budget. The system of recording initial costs charged against the job must be consistent to provide realistic comparisons from one reporting period to another.
Also the method of measuring work completed must be consistently applied from one reporting period to another, otherwise the predicted status of the job will vary widely. Each project must be assessed based on the unique circumstance and conditions that apply to the project in order to use the earned-value system to manage the project. The partial list of items that can cause the initial cost or schedule to vary from the original project plan are presented by Oberlender (2000) as follows: estimating errors, technical problems, design errors, test data problems, constructability and equipment problems, scope control (change orders), management problems, personnel skill level, resource availability organization structure, economic/inflation, delay material deliveries, delay equipment deliveries, poor production rates, subcontractors interference and delay, act of God (weather, fire, flood etc). Telsang (2004) also observes that the following affects plan; non availability of materials due to shortages or late delivery, plant, equipment and machine breakdown, change in demand, design and rush orders, absenteeism of workers, and lack of communication among various functional areas of business.
In a similar vein, variation factors of quality plans are usually described as assignable variation. According to Stevenson (2002), unlike natural variation, the main sources of assignable variation can usually be identified (assigned to a specific cause) and eliminated. He further states that; tool wear, equipment that needs adjustment, defective materials, human factors (carelessness, fatigue, noise and other distractions, failure to follow correct procedures and so on) and problems with measuring devices are typical sources of assignable variation.
2.3 THE NIGERIAN CONSTRUCTION INDUSTRY 
In Nigeria, like most developing countries, the construction industry plays a dominant role in the economic activities of the country. According to Olowo – Okere (1988) the construction industry accounts for about 60 percent of the Nation’s capital investment and 30 percent of the Gross Domestic Product (G.D.P)
According to Nwosu, (2003), approximately two-thirds of the value of fixed capital produced in Nigeria each year emanates from the construction industry. He further acknowledged that construction industry also generate employment opportunities which place it second to government in the employment of labour. 
Furthermore, the construction industry is said to have contributed about half of the total stock of fixed capital investment in the Nigeria economy (Olaloku, 1987). 
When the construction industry was booming in the 1970’s, the country’s economy experienced similar effects during that period. However, from early to mid 1980’s, the industry experienced a jolt and its effect was felt in all spheres of national life 
(Isiadinso, 1988).
Buhari (1991) reported that the lull in construction of early 80’s was not limited to Nigeria alone. The lull also occurred in Western Europe and America. But the parent companies of these big timers in our midst were not only able to stay afloat the stormy ocean but were able to expand their sales. They were able to do this by initiative, creativity and research. 
Consequently, the Federal and State governments resorted to taking foreign loans as a quick solution to the problem. However, some of the measures taken by Government in order to revitalize the economy have further aggravated the situation. 
One obvious implication of this development is that the initial cost of imported raw materials and subsequently of the finished products has substantially increased (Husseini, 1991). 
These substantial increases as reported by Mbachu and Nkado (2004) have obvious negative implications for the major players and the industry; undermining the viability and sustainability of the industry.


2.4 CONCEPT OF CONSTRUCTION PROJECT
According to Wikipedia A project in business and science is typically defined as a collaborative enterprise, frequently involving research or design that is carefully planned to achieve a particular aim. Projects can be further defined as temporary rather than permanent social systems that are constituted by teams within or across organizations to accomplish particular tasks under time constraints.
TYPES OF PROJECT
A. Construction projects
B. Research projects
C. Re-engineering projects
D. Procurement projects
E. Business implementation projects
2.4.1 CONSTRUCTION PROJECT
In the fields of architecture and civil engineering, construction is a process that consists of the building or assembling of infrastructure. Far from being a single activity, large scale construction is a feat of human multitasking. Normally, the job is managed by a project manager, and supervised by a construction manager, design engineer, construction engineer or project architect.
For the successful execution of a construction project, effective planning is essential. Involved with the design and execution of the infrastructure in question must consider the environmental impact of the job, the successful scheduling, budgeting, construction site safety, availability of building materials, logistics, inconvenience to the public caused by construction delays and bidding, etc.


2.4.2 BUILDING CONSTRUCTION PROJECT
Building is as old as humanity whose product it is; and has evolved through centuries of activities, from dwelling in caves to skyscrapers and recently to intelligent structures that can smartly respond to stimuli in its environment. Mosaku et al (2006) observed that building practice has also undergone a great deal of a metamorphosis in response to the dynamic nature of human need and development. Essentially however, building design and construction are processes which traditionally involve several professionals collaborating for relatively short period to develop a facility (Anumba, 2006). In other words, the process that involve in the assembling and erection of structure primarily those used to provide shelter. The building process may be grouped into three major phases: the conception / design phase, construction phase, and operation or use phase (Horsely et al, 2003)
The conception and design phase is when most of the decisions that influence the performance of the building are made.
The construction phase represents the actualization stage when much of the capital costs are incurred, and the operation or use phase account for the greatest proportion of time period of building life-usually in the range of 60 – 100 years, as against the few weeks, months or years usually used for the first two phases. It is at the design stage that most decisions affecting the construction, performance and operation of a building can be wielded to optimize the value of the building to its end users (Bourn, 2000).
Hartkopf et al (1986) acknowledged that any failure at the conceptual design stage of a project might lead to stress factors causing significant problem in the successive stages of the project. Many studies in construction practice have reviewed undertaken by Building Research Establishment (BRE, 1932) in Uk  has shown that slightly more than fifty percent (50%) of construction faults or errors were caused by design  deficiencies.
The National Economic Development office (Nedo, 1987) also adjudge that some two thirds of inadequate qualifies on construction sites were due to design inefficiencies. All these point to the fact that design process has great influence in achieving quality of building projects.
2.5 CLIENTS IN BUILDING CONSTRUCTION PROJECT
A. PRIVATE CLIENT
Private clients are sole traders or domestic clients who would like to have a house building altered, extended or maintained. They enter into private agreements with a builder to undertake the work. The private client may have an architect who has produced the drawings if planning or building regulations require this.
B. COMMERCIAL CLIENT
A commercial client is a factory or business that needs to undertake building works in order to produce a product or process. For example, a fast-food company need an outlet usually has to be built quickly, and to be maintenance free and adaptable. Small industrial factory units are commercial buildings that provide products and services.
C. PUBLIC LIMITED COMPANIES
A public limited company, such a bank, is one that trades on the stock exchange and is owned by its shareholders. A bank could have hundreds of branches that all need to be maintained and looked after and upgraded by refurbishment from time to time. It is also likely to have a large headquarters in a major city, which will need similar work doing.
D. THE GOVERNMENT
The government can issue work such as the following:
1. Construction of schools
2. Construction of hospitals
3. Construction of markets
4. Carrying out other building works on council properties.

2.6 PARTIES IN A BUILDING CONSTRUCTION PROJECT
a.	DEVELOPER
Every building project begins with a developer. The developer is any person for whom building works are to be carried out. This would include the commercial developer who builds a condominium for sales after completion. It also includes a government agency that builds a public building; say a sports complex or a public bridge. A home owner who intends to build his own private bungalow is also a developer. To start the process of building, a developer is required to appoint people who are qualified to perform specific duties. Normally, he would first appoint the respective qualified persons to prepare the plans for approval. In design and build projects, he may first appoint a builder who would in turn appoint the respective qualified persons to prepare the plans for approval. In design and build projects, the builder is not the developer of the project. The person who appoints the builder remains as the developer, regardless of his involvement. A developer has certain obligations that need to be spelled out clearly in the contract documents. If this is done, the probability of a successful completion of the project is enhanced. If the initial step is omitted, the chances of delay and conflict are increased. 
DEVELOPERS RESPONSIBILITY ON A BUILDING PROJECT
In the construction industry, a developer is usually considered to be a person who develops land through construction and who to this end becomes an owner of the developed land. The developer seeks a profit from development, such as a tract of residential homes, a shopping mall, or an office building, or by holding the developed property to reap a return on the investment. Developers can operate in many different economic arrangements. Some developers from construction companies to do their own work, and to pick any other work they can obtain at a good price. Some are simply brokers, without much staff, who subcontract all or most of the work they undertake, often with only one criterion: the lowest responsible price. Others attempt to operate as contractors, some succeed become established, and do good construction work in market place.
Whether a developer is just an owner or both owner and contractor, there are two major contracts that usually govern construction projects. The first type of contract is the stipulated sum contract, also called the Lump-sum or fixed-price contract. In a stipulated sum contract, a bidder stipulates the amount for which he or she will do the work. This is probably the most familiar type of contract, as it has been the most common form of construction contract for the last 100 years or more. While it is still the most common form of contract, many of the larger construction contracts today are not on a stipulated sum basis. The contractor’s primary duty in a Lump-sum contract is to do the work as defined and as required by the contract documents within the contract time stated in the agreement.  The contractor’s primary right is to be paid the contract amount in the agreed upon manner, usually in instalments, at the proper times. Obligations include both duties and rights and one party’s right is the other party’s duty. The Lump-sum contract requires a contractor to provide and install work that is reasonably inferable (from the contract document) as being necessary to produce the intended results. It is necessary to grasp this fundamental nature of the stipulated sum contract. In the absence of anything to the contrary in a Lump-sum contract, the contractor is required to provide and do everything necessary to complete the work for the general purpose for which it was designed and intended. Works that are indispensably necessary to complete the whole work are included by implication, if not specifically in the Lump-sum of the contract.
Under the Lump-sum contract, the developer as owner has the responsibility to:
1. Provide access to the site.
2. Pay the contractor according to the agreement and conditions of the contract.
Almost everything else is done by the designer on the owner’s behalf and the owner is generally required to issue all instructions to the contractor through the designer.
There are certain actions that only the owner can take, such as terminating the contract for cause, but usually he or she cannot act unilaterally and must have the designer’s approval. The owner has few duties because the standard forms of contract give most of the duties to the designer.
The other common type of construction contract is the cost-plus-fee contract. In this type of contract, the owner pays the contractor all the costs of the work plus a fee to cover the contractor’s operating overhead and profit. This kind of contract in its simplest form, is the antithesis of the lump-sum contract, because in a simple cost-plus-fee contract, the owner takes the greater portion of the risk and the contractor takes very little whereas in the lump-sum contract, the reverse is true.
b. CONSULTANTS
Building construction projects generally needs a team of people with very different roles and responsibilities to work closely both in design and construction stages.
1. DESIGN ARCHITECT
This term refers to the qualified person appointed to prepare the architectural plans of the building works. The architect prepares building plans for approval and to supervise the architectural works during construction. The qualified architect is usually an architect registered and has in force a practising certificate under the architectural act.
2. DESIGN STRUCTURAL ENGINEER
This term refers to the qualified person appointed to prepare the structural plans of the building works. The structural Engineer for short prepares structural plans for approval and to supervise the structural works during construction. The qualified structural engineer must be registered in the branch of civil or structural engineering under the professional engineer’s acts and has in force a practising certificate under that act.
3. GEOTECHNICAL ENGINEER 
Geotechnical Engineer prepares the underground building works plans relating to the geotechnical aspects for approval and to supervise the geotechnical aspects of the works during construction.
The qualified Geotechnical engineer is a specialist registered in the branch of geotechnical engineering under the professional engineer’s acts and has in force a practising certificate under that acts. While the geotechnical engineer is needed only when there are underground building works, a developer or builder should consider appointing a qualified geotechnical engineer for geotechnical aspects of any works if the site has difficult ground conditions.
4. QUANTITY SURVEYOR
A Quantity Surveyor is a construction industry professional who specialises in estimating the value of construction works and can also be referred to as a ‘Cost Engineer’ or ‘Cost planner’, although this terminology is mainly used on overseas contracts, Onwusonye (2006), the Quantity Surveyor is exclusively responsible to carry out a detailed look on the priced bills and prepares a report. The term quantity surveying derives from the role taken in quantifying the various resources that it takes to construct a given project, such as labour, supervision, plant and materials.
Quantity surveyors use their skills to determine the cost of building work ranging from small refurbishment works through to assessing the construction value of new multi-million naira road project. The Quantity surveyor is a key member of the design team. He is the essential link be between the client who commissions a construction project, the architect and engineers who design it, and the builder who builds it. He is the expert in construction costs, construction management and construction communication (Seeley, 1997).
Ofoegbu (1997) described him as ‘design light’ of the architect/engineers in the construction and allied industries.
5. BUILDING SERVICES ENGINEER
Building Services Engineers bring buildings to life by designing the mechanical and electrical systems that allow people to function within and enclosed structure. Building service engineering involves the production and maintenance of a stable internal environment that has the correct temperature, air quality and lighting levels. It requires the provision of all the necessary backup support systems such as power, hot and cold water and lifts. The installation of life protection systems such as fire alarms, escape routes and sprinkler is an important responsibility as well.
6. PROJECT MANAGER
The Project Manager has the primary responsibility to planning a particular construction job and overseeing its progress along the way. The Project Manager looks over a proposed project to determine how and when the work will be performed. The Project Manager also develops a deliverable schedule to provide a road map that the construction team must stick to in order to finish the job in a timely and constructive manner. And the construction manager or project manager must review the project in depth in order to be prepared to handle tasks that come up along the way (sources: Exfrorsy, Hendrickson). The construction project manager is not only responsible for planning the work and making sure it get done, but also supervising the hard hats who do it. That means co-ordinating and directing the efforts of construction workers.  
2.7 ERRORS IN BUILDING CONSTRUCTION PROJECTS
Since design errors have an impact on the outcome of the effectiveness of the contractor's effort on the project, it is essential that all parties determine what the definition should be. It is essential that all the principle parties involved in the project get an upfront agreement on the determination of a design error, and how they will be handled when they occur.

Definition of Design
The basic definition of design, according to Webster, is "the making of drawings or plans to plan and fashion the form and structure of an object to have intentions or purposes." The quality of planning and design is one of the primary factors of success in any project endeavour (Chalabi, Beaudin and Salazar, 1987). The design includes every aspect of the facility construction including operation and maintenance. The design incorporates a set of specifications to guide the contractor in developing his means and methods of construction. It is important to note that within the contract, the designer does not warrant that it is design, drawings, specifications and other services will be free from error. Competent designs are subjected to die influences of design inputs from numerous sources, which multiply die possibility of error.
 Definition of Error
An error is defined, according to Webster, as "a deviation from accuracy or correctness; a mistake, as in action or procedure; an inaccuracy, as in speaking or writing." There are basically three types of errors: imperfections, non-conformance and omissions. Imperfections are deviations in details that have no affect on the assembly or facility (Davis and Ledbetter, 1987). They require very little correction or can be left as an acceptable condition. There is no initial cost adjustment or time delay.
These errors are generally not recorded, only identified in the As-built drawings for future knowledge. 
Non-conformance errors are those that do not meet the specifications and require corrective action (Davis and Ledbetter, 1987). These errors are produced through poor project scope, rework by the contractor or design errors.
The final error is an omission of any part of a system that has been left out resulting in a departure from the established requirements. This includes design and construction (Davis and Ledbetter, 1987). In terms of design only, it is necessary to determine if the error(s) were due to negligence by the designer, which will determine if he is responsible financially for any initial cost impact due to the errors.
Definition of Design Error
From the evaluation above a simple definition of design error is "a deviation from the plans and specifications." It is not the intention of this definition to include any final cost or schedule growth or insinuate its root causes or legal responsibility. It is the responsibility of the owner, designer and contractor to establish the criteria in order to make a reasonable determination for responsibility. The survey shows a common theme, that of a mistake or error in the design. The survey also indicates several reasons why design errors exist and who cause them. This provides evidence that there is not a concise definition within the construction industry. The responses were primarily reflecting the interpretation of errors as either a noncompliance or an omission. No responses alluded to an error as an imperfection. It can be determined that this was because they do not affect initial cost and/or schedule growth.
The owners' responses stated that errors cause damage and require modifications to cure. Owners also believe that errors keep the facility from becoming complete and useable. Designers' established the definition to include poor coordination or the inability for the facility to perform as depicted. Contractors stated that design errors are directly attributed to the designer and affect the facilities intended use. From this evaluation it is evident that all three agree the design error will effect quality performance.
One response attributed blame for design errors to the owner, designer and contractor through the use of poor quality as-built drawings. At the end of a project the contractor is required to submit an as-built construction set of drawings to the owner to document actual construction created by changes to the original design documents.
The as-built drawings are provided for the benefit of the designer and contractor where future efforts may be influenced by this project Design errors could occur in future projects because:
1. Previous as-built were not accurate. The fault would lie with the previous project participants.
2. The designer of the new project did not put the "good as-built" to proper use.
3. Designer did not conduct adequate field investigation to substantiate as- built.
It is not the intention of this report to determine the industry definition of design errors, but rather to show the diversity of its possible meaning within the industry. It is clear that the principle parties must agree during the design phase as to the understanding of a design error, its severity and how to correct the discrepancy.
Factors That Account For Design Errors
A. Scope of Work
It is the goal of the owner to select a designer who will develop a project to meet his objectives and priorities or scope of work. A poorly defined scope of work will create undesirable results, increase the final cost and time of the project and cause dissention between the owner, designer and contractor (Chalabi, Beaudin and Salazar, 1987).
Serious problems occur when the owner, designer and contractor do not have an identical understanding of the scope definition. This requires greater communication between the project participants. Poor scope definition is likely to result because, "the emphasis in today's economy is to spend as little money as possible to get as much as possible in the shortest period of time possible" (Chalabi, Beaudin and Salazar, 1987).
Without a good idea or what is to be done:
a. Proper planning cannot be accomplished
b. Realistic schedules and budgets cannot be produced
c. Many changes will be made as the project progresses (Diekmann and Thrush, 1986)
Scope definition is also dependent on the owner's knowledge. An unknowledgeable owner depends on other members of his management team to ensure a quality product. These owners have no interest in the design phase and are not concerned with any differences that may occur during the construction. There are some owners who do not know how to read a set of drawings, making it more difficult to explain the concept as perceived by the designer. A knowledgeable owner is sometimes considered a designer's and contractors best client He knows what he wants and continues to monitor the program. Sometimes owners perceive their role in project control as giving direction to the project team and monitoring the progress by being on site (Diekmann and Thrush, 1986). The degree of participation on behalf of the owner is another item that should be discussed up front. It is argued that the selection of the designer is the most important variable that influences the design outcome. Therefore, it is a very important responsibility of the designer to determine the owner's objectives and, through the design phase accurately reflect the owner's project requirements through development of plans and specifications. It is essential that the designer and the owner then fully review the preliminary package in order to ensure that the designer has understood the owner's objectives. It is now the responsibility for the plans and specifications to relay the intentions of the defined project scope to the contractor. Now, an undesirable situation occurs: the contractor has not shared in the planning and concept of design, traditionally discussed only between owner and designer. He can only rely on his past construction experience to try to interpret and understand the reasoning of the owner and designer when confronted with a problem. From the research by Chalabi, Beaudin and Salazar (1987) the contractors responding to the survey stated, "We can build whatever the designer gives us, in spite of the contract, it will only cost more."
The contractor is able, during the bidding process, to inquire about problems that are very obvious. But during those few weeks he is concentrating on developing a bid and not reviewing details for errors. It is not to insinuate that the contractor cannot think for himself but rather that communication is a key ingredient Contractors are willing to bid on jobs with poor scope definition so they can get the job. Because of the uncertainty surrounding the work that is produced by an ill-defined scope, a greater amount of communication is needed between owner, designer and contractor and their management personnel (Diekman and Thrush, 1986).
SCOPE CHANGES
Changes to the scope during construction are another growth producer and can lead to design errors. As defined by the Construction Industry Institute, a change is any event that results in a modification of the project work, schedule or increase in initial cost. Owners and designers initiate changes to reflect changes in project scope or preferences for equipment and materials originally specified (Hester, Kuprenas and Chang, 1991).
The project may be modified to accommodate unexpected developments at the site or in the owner's requirements. In the government, many projects are designed and then funded years later. In that time frame the customer for the facility has changed and along with it his requirements. The new owner will try to have changes made to the design package. If approved, this requires the designer to make major modifications in a short period of time thus providing avenues for errors. The survey confers that a majority of the changes to a project, 36.75%, come from change of scope. If the owner is willing to pay for the changes he requires then there is no problem with the increase in the initial cost. He must be able to accept an increase in the construction schedule as well.
The contractor considers unavoidable changes as scope changes due to the unforeseeable condition that exists at time of construction. Included are the changes that are thought to be design errors but are created due to lack of scope definition not provided to the designer by the owner.
DESIGN ERRORS
It used to be that designers were handled with kid gloves and not held financially responsible for any errors or omissions in the construction documents. Rarely did the owner look to the designer, but would simply pay for the change and tell the contractor to make it happen. Today owners and even some contractors are going after the designer for errors, omissions and ambiguities to the drawings and why it would be beneficial to reduce design errors. On the average those surveyed indicated that design errors make up 28% of the contract changes. Considering all the administrative and legal costs associated with correcting design errors they make an attractive target. From the owners' response that 39% of project changes are caused by design errors, there would be substantial savings for them in reducing design errors.
The same is true for the contractors who consider 35% of contract changes are caused by design errors. In today's market it is not economically feasible for the owner or contractor to accept the overhead initial costs that an error associates with a project it is increasingly difficult to prove that the designer is responsible and should cover the increase in the initial costs. But it is easy to remember errors from past projects and use this as an historical precedence to determine an expectable level of requirements for the next project when a contractor is accused of deficient work, there is no proof required for the immediate correction to the work. He is required to fix the problem on his own time and with no compensation.
There are several contributing factors that create a catalyst for the making of design errors.
a. Designers lack of construction knowledge and experience
b. Insufficient funds to create quality documents
c. Insufficient time to create and review quality documents
d. Lack of coordination between principle players and other disciplines
e. Ill-defined or unclear scope of work
f. Human error
Davis and Ledbetter (1987) consign to the required establishment of design quality control and/or assurance to become an integral part of design. As stated earlier, the designer does not warrant that its design, drawings, specifications and other services will be free from error. Therefore, the principles to a construction contract need to establish up front through a comprehensive quality control program. Burgess (1984), in defining quality assurance, gives some basis from which to understand quality design: as "those planned and systematic actions taken to provide confidence that the product design will satisfy the requirements of its intended use." Davis and Ledbetter (1987) provide insight as to whether a reduction in errors is a correlation with improved design quality management or just taking time to do it right It seems that today we need to rely on improved design quality management, due to the factors of initial cost and time, hoping that the services were produced right the first time.
2.8 RESPONSIBILITY FOR ERRORS
The survey used in the research studies of Davis and Ledbetter (1987) indicates overwhelmingly that the designer should be held responsible for the design errors and pay for the correction. If the designer created the errors through the production of the drawings and specifications then he is responsible. Before it is determined who is responsible for an error it should be clearly documented what type of error it is and what caused it. The contractor cannot be held responsible for design errors unless he was involved in the design review and provided direction of means and methods for construction to design by. Errors that stem from incomplete data or conflicting design information can be shown the responsibility of the owner. With an ill-defined scope the designer will attempt to produce a design that meets the owner’s objectives and requirements. A design package will be presented for approval and if the owner does not give the designer a clear scope of work, even after an "approved for design package" is released, it then becomes the responsibility of the owner.
PROVING NEGLIGENCE
Negligence by the designer is defined as failure of a professional to exercise the reasonable care and skill observed by members of their profession in the same or similar circumstances. The Government requires that the costs of design deficiencies be documented for recovery.
GOVERNMENT BURDEN OF PROOF
In order for the Government to hold a designer financially liable for an error, it must show that under similar circumstances, a reasonable prudent designer would not have neglected his duty of due care which results in error or omission and causes damage to the Government The Government bears the burden of proving each of the following:
1. There was a deficiency in the designer's work
2. The deficiency was a result of an error or omission by the designer including a breach of its contractual duty of skill and care
3. The error or omission resulted from negligence of the designer
4. The error or omission resulted in damages to the Government (additional initial costs) above that which would have been incurred if the original drawings or specifications had been correct
This process is both time consuming and expensive. It was for these two reasons the government reduced its direction to pursue A&E liability. Today the government is revitalizing its liability program due to large part to slirinking construction budgets and the quality process of choosing firms to produce construction documents.
 CONSTRUCTABILITY
The owner, designer and contractor all have different interests in, or uses for the design of a facility. But what they do share is the commitment to complete the project safely and within a given budget and completion time. Tucker and Scarlett (1986) stated that there are many problems that are encountered during the construction phase such as: constructability, maintainability, late or inaccurate drawings and expensive changes during construction. There are research initiatives being conducted to identify the problems with design constructability, looking primarily at the quality and efficiency of the design and how to reduce design errors. The Construction Industry Institute defines constructability as the "optimum use of construction knowledge and experience in planning, design, and procurement and field operations to achieve overall project objectives.
2.9 SOURCES OF CHANGES IN PROJECT BUDGET
What actually causes increase in initial cost and schedule growth in projects? There are many factors that can be attributed to the causes that effect construction initial costs and schedules. It has been documented that "changes" during the project create the majority of initial cost and schedule growth. It is the impact of these changes that need to be monitored in order to determine the net effect on initial cost and schedule overruns. In a report conducted by Hester, Kuprenas and Chang (1991), a consensus showed the numerous types of "sources of changes" on construction projects. 
They clearly documented that the most common type of change was an alteration to the project scope. This included unexpected developments at the site (unforeseeable conditions) as well as a change in the owner's requirements. Through the survey for this report it is documented that change of scope is the largest contributing factor to initial cost growth and time extension. However, these changes are often difficult to control due to the nature of the owner's vicissitude in requirements. It is a marketing strategy based on the Pareto principle, that in order to reduce initial costs you do not necessarily attack the condition that contributes the largest percentage of the problem; rather you attack the problem that will have the greatest overall effect on reduction. The three main categories are rework, design errors and change of scope. The "other" category refers to changes due to codes, value engineering, weather and unforeseen conditions.
Of 100% of project change orders, 36.75% is attributed to change of scope. These are changes due to the owner altering his requirements or unforeseen conditions at the job site. There is little control over these situations. Design errors made up 29% of the contribution to project changes. Designers and contractors have the managerial tools to reduce this percentage significantly thus, having a major impact on reducing project changes. The same condition holds for the contractor's control over rework on the job site.
2.10 FACTORS THAT CONTROL DESIGNS AND CONSTRUCTION
Constructability Pyramid
There has been a huge swing in the factors that dictate the control of design and construction. In the early 1900's owners demanded high quality facilities to show their wealth or prestige to the rest of the world. The structure was to make a strong statement of longevity and style. They understood that this quality took time and initial cost considerable money. Initial cost was a major consideration but it did not control the project as much as the older factors.
Figure consideration in any design evaluation, but looking at initial cost alone does not consider the effects of design upon construction of operations (Tucker and Scarlett, 1986).
Therefore, it was the intention of the survey to have the principle parties prioritizes the other major controlling factors of Speed, Quality, Quantity and Safety. Respondents were asked to prioritize the list of control factors in order of importance on a scale of 1 - 4, with 1 being the most important. 
The total scoring value was determined and divided by the number of responses for each category. The data indicated that the major concern for project accomplishment was speed.
This is particularly true for the owners. For example, in the hotel industry, for every day lost not operating there is a major loss in convention and lodging revenue. For commercial owners, the faster the finished facility can generate funds the quicker the pay off, profits are achieved and other investments can be initiated. Speed was not as critical to the designer or contractor. The designer prefers more time in order to finish drawings and to coordinate with other disciplines. This can assure that the design development will be driven by quality and not time. The time frames require too much too fast thus producing the fuel for errors. The designer has to decide which drawings will provide a product to satisfy the requirements. The analysis of time and its relation to Computer Aided Drafting (CAD) will be discussed later. It will be noted here that the development of FAX machines and computer drafting became enemies to the designer because now the owner expects results overnight. The design professional must then make decisions that may be less than desirable. The issue of time for the contractor was primarily the brevity of preparing bid documents. Whereas, the designer is given several months to prepare the documents, the contractor is only given several weeks to review and initial cost out the project
The next level down on the pyramid is quality. From the interviews conducted this is the major issue involving the reduction of design errors. From the Construction Industry Initial cost Effectiveness Report (1983), "by common consensus and every available measure, the United States no longer gets its money's worth in construction, the nation's largest industry." They continued that this condition is caused by the "inadequate and outmoded management practices." There have been great strides in getting better value with the use of Quality Control and Quality Assurance packages. It is evident through this survey that there is still room for improvement The data from the survey shows that designers considered quality to be the major factor in the relationship of the other variables and of higher concern than the other parties. There would be reason for concern if the data did not support this evaluation.
The quality of the documents created by the designers establishes the quality the contractor will demonstrate on the job site. This substantiates the design documents as die catalyst for the entire project It is obvious, the greater the quality of drawings the easier it is for the contractor to conform to the owners objectives and requirements.
Quality criteria affect all phases of the design process producing a quality constructed facility. 
There are several reasons why quality is not easily or automatically achieved during the construction process:
A. The requirements themselves are not always adequately described
B. The environment for construction is unstable
C. A construction project may be driven final by cost or time and considerations of quality may be subservient to considerations of initial cost and time. (Davis and Ledbetter, 1987)
The Construction Industry Institute states that quality is a "conformance to established requirements." It is not a measure of goodness. In the report by Davis and Ledbetter (1987), one of their conclusions consisted of the development of a simple formula to determine the initial cost of quality (T) in the design, construction and start-up phase of a project It consisted of two parts: the initial cost of quality management efforts (M) and the initial cost of correcting deviations (D).
T = M + D
The initial cost of the deviation focuses on not only direct and indirect initial costs but also the impact deviations may cause. These impacts would include the delay or disruption to one activity that may or may not have an effect on another and any litigation it would endure.
2.11 EFFECT OF DESIGN ERRORS ON A PROJECT  
Construction project is a mission, undertaken to create a unique facility, product or service within the specified scope, quality, time, and cost [Chitkara, 2004]. In practice, however, some construction projects encounter cost overrun, delay on completion time or poor workmanship upon completion. Cost overrun, poor quality workmanship and delay of construction projects require an in-depth investigation to improve the outputs of the construction industry.
It is not uncommon to see construction projects failing to achieve their mission of creating facilities within the specified cost and time. Hardly few projects get completed on time and within budget since construction projects are exposed to uncertain environments because of such factors as construction complexity; presence of various interest groups such as the project owners, end users, consultants, contractors, financiers; materials, equipment, project funding; climatic environment; the economic and political environment and statutory regulations. The successful execution of construction projects, keeping them within estimated cost and the prescribed schedules, primarily depends on the existence of an efficient construction sector capable of sustained growth and development in order to cope with the requirements of social and economic development and to utilize the latest technology in planning and execution. According to Chalabi, et al, (1984), adequate planning at the early stages of a project is crucial for minimizing delays and cost overruns.
Cost overrun is common in infrastructure and building construction projects. Researches on construction projects in some developing countries indicate that by the time a project is completed, the actual cost exceeds the original contract price by about 30 % [Al-Momani,1996]. One of the most comprehensive studies of cost overrun that exists found that 9 out of 10 projects had cost overrun. Overruns of 50 to 100 % were common [Flyvbjerg, et al, 2003]. Studies of construction projects in India, for example, found that more than 60 % of projects experienced up to 200 % time overrun and 75 % cost overrun [Chandra, H. 1990]. According to Peter Hall, (1982), the Sydney Opera House in Sydney sets some kind of a world record for time delay and cost overrun. Originally estimated in 1957 to cost just A$7.000.000.00 and to be completed in January 1963, it was in fact finished in October 1973 at a cost of A$102.000.000.00. This makes initial costs about 14 times the original estimate.
COST OVERRUN
Definition of Cost Overrun
a) Costs overrun: An instance in which the provision of contracted goods or services are claimed to require more financial resources than was originally agreed between a project sponsor and a contractor [User Guide, 2005].
b) Cost overrun: The amount by which actual costs exceed the baseline or approved costs [Wideman, 2002].
c) Cost overrun: The difference between the original cost and the actual cost when the project is completed [Avots, 1983]. Actually, Avots, (1983) used the word cost growth instead of cost overrun.
For the purpose of this research cost overrun is defined as the difference between the final actual cost of a construction project at completion and the contract amount, agreed by and between the client (the project owner) and the contractor during signing of the contract.
The problem of cost overrun, especially in the construction industry, is a worldwide phenomenon, and its ripples are normally a source of friction among clients, consultants and contractors on the issue of project cost variation. Project cost overruns create a significant financial risk to clients. However, in spite of the risks involved, the history of the construction industry is full of projects that were completed with significant cost overruns [Garry, 2005].
Angelo and Reina, (2002), stated that cost overrun is a major problem in both developed and developing countries. Several studies of major projects show that cost overruns are common. The causes of cost overrun in construction projects are varied, some are not only hard to predict but also difficult to manage (Morris and Hough, 1991). Kaming, et al, (1997), Mansfiel, Ugwu, and Doran, (1994) 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 changes, mistakes and discrepancies in contract documents, mistakes during construction.
According to Robert F. Cox, (2007), project owners identified five reasons for project cost overruns: these reason were, incomplete drawings, poor pre-planning process, escalating cost of materials, lack of timely decisions and excessive change order.
2.12 MINIMIZING FINAL CONSTRUCTION COST 
There are several ways in which initial cost of construction can be minimized at the initial stage. Fisk (1997) reveals two initial cost reduction measures. The first is the application of a value engineering concept, which aims at a careful analysis of each function and the elimination or modification of anything that adds to the project initial cost without adding to its functional capabilities. He argues that design errors must be eliminated by carefully investigating initial costs, availability of materials, construction methods, procurement initial costs, planning and organizing, initial cost / benefit values and similar initial cost influencing items, an improvement in the overall initial cost of project can be realized. The second is to provide comprehensive and error free designs and specifications to avoid misinterpretations by the contractor or delay due to missing details. 
According to Cooke and Williams (2003) recommended as initial cost reduction measures the elimination or minimization of design / specification, delivery and site wastes through the formulation and implementation of effective material policy and material management. 
In addition, Ashworth (2000) observed that profitable firms may be generating their revenues from the elimination of waste at both professional and trade practice levels. 
Initial cost reduction measures also include: establishing firmly the requirements and features of the project at the onset before getting started, preparing the project team to do its best by getting members to sign off on capabilities and responsibilities, staying diligent about keeping the project on the right path through contract clauses that disallow significant changes once the project is underway, effective human resource management through effective motivation, and project tracking involving discerning early what area or paths are leading to dead ends and applying early corrective actions.
2.13 CHAPTER SUMMARY 
In summary, high construction initial costs have obvious negative implications for the major actors in particular, and the industry in general. Project abandonment, drop in building activities, bad reputation and inability to secure project finance are all implications of high construction initial cost. However, an application of the proffered solutions would restore clients’ confidence in consultants, reduce investment risks and generally boost the viability and sustainability of the industry.




CHAPTER THREE
RESEARCH METHODOLOGY
3.1 INTRODUCTION
Sequel to the obvious problem of high initial cost of construction, the aim of this study is to investigate how design errors contribute to the construction initial cost in Nigeria and also to proffer solutions on how this escalating initial cost can be minimized. In achieving the above, the following steps were followed:
1. Identification of the problem 
2. Definition of the problem 
3. Delimitation of the problem 
4. Analysis of the problem 
5. Deduction of the problem 
3.2 RESEARCH DESIGN 
The research design adopted for this work is cross –sectional survey and descriptive analysis on a randomly selected sample of the different categories of construction industry operators (clients, consultants, contractors).
3.3 STUDY AREA 
The study is conducted in Kwara State, Nigeria, focusing on construction projects within major towns like Ilorin and Offa. Kwara has witnessed steady infrastructural development in both public and private sectors. The research examines how design errors affect initial project costs. Data is gathered from professionals and ongoing projects across the state.
3.4 SAMPLING DESIGN AND PROCEDURES 
Having identified clients, consultants and contractors as the target groups for the effective conduct of this research, one hundred and twenty respondents comprising of forty five to clients, thirty five to consultants and forty to contractors were randomly selected using stratified random sampling technique as a type of probability sampling in order to give everyone that falls into any of these identified target groups equal and independent chance of being included in the sample.
3.5 DATA COLLECTION INSTRUMENT 
Two sets of data were identified as being relevant to the effective conduct of this research namely primary and secondary. The primary data which refers to field data were obtained through the use of well structured questionnaire developed from the final identification of likely design errors and factors affecting final construction final cost in Nigeria and solutions to minimizing same.
The questionnaire was designed to elicit information on the following:
(a) The respondent’s   role   in   construction
(b) The respondent’s professional background only
(c) How long the respondent has been in construction.
(d) An assessment of the severity of likely factors affecting construction initial cost from not severe to extremely severe. 
(e) An evaluation of the effectiveness of proffered solutions to minimizing construction initial cost from not effective to very effective.
Secondary data through the review of various relevant literatures were also used in the course of carrying out the research.
Generally, the scales of the variables were nominal and ordinal scales.
The questionnaire was validated by my supervisor before its administration.
3.6 ADMINISTRATION OF THE DATA COLLECTION INSTRUMENT 
The questionnaires were delivered by hand to the various target groups.
3.7 DATA PRESENTATION
A structured questionnaire was administered (Forty five to clients, thirty five to consultants and forty 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.
3.8 STATISTICAL TOOLS FOR DATA ANALYSES 
The descriptive survey method was used, where one hundred and twenty well structured questionnaires were distributed among the principal actors in the construction industry namely: the client, the consultant and the contractor. These were analyzed using CHI-SQUARE and PIE CHART.



CHAPTER FOUR
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 QUESTIONAIRE
A structured questionnaire was administered (Forty five to clients, thirty five to consultants and forty 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.
SECTION A
Table 4.1 RESPONSE RATE
	
	No. Shared
	No. Received
	% Shared
	%  Received

	CLIENTS
	45
	35
	37.5%
	35%

	CONSULTANTS
	35
	30
	29.16%
	30%


	CONTRACTORS
	40
	35
	33.33%
	35%

	TOTAL
	120
	100
	100%
	100%


Source: Survey Report 2025
Out of 120 questionnaire given out to Clients, Consultants and Contractors, only 100 copies were filled and returned.
Table 4.2: YEAR OF EXPERIENCE
	Variable
	No. Of Respondents
	Percentage %

	Less than 5 Years
	17
	17%

	6 - 10 years
	23
	23%

	11- 20 years
	27
	27%

	20 – Above
	33
	33%

	Total
	100
	100%


Source: Survey Report 2025
Pie Chart 4.2: YEAR OF EXPERIENCE

17%
23%
27%
33%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 17% out of these were less than 5years, 23% were 6–10 years, 27% were 11-20 years, and 33% were 20 and above.
Table 4.3: ONGOING PROJECTS
	Variable
	No. of Respondents
	Percentage%

	Residential
	70
	70%

	Commercial 
	25
	25%

	Industrial 
	5
	5%

	Total 
	100
	100%


Source: Survey Report 2025
Pie chart 4.3: ONGOING PROJECTS
70%
25%
5%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 70% were on residential project, 25% were on commercial project while 5% were on industrial project. 

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

	Public
	35
	35%

	Private
	65
	65%

	Total
	100
	100%


Source: Survey Report 2025
Pie Chart 4.4: RESPONDENT CATEGORY OF OPERATION

65%
35%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 35% were on public project, 65% were on private project.



Table 4.5: EDUCATIONAL BACKGROUND OF THE RESPONDENTS
	Variable
	No. of  Respondent
	Percentage%

	HND
	45
	45%

	B.SC
	40
	40%

	M.SC
	15
	15%

	Total
	100
	100%


Source: Survey Report 2025
Pie chart 4.5: EDUCATIONAL BACKGROUND OF THE RESPONDENTS


15%
40%
45%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 45% were HND holders, 40% were B. Sc holders while 15% were M. Sc holders.



Table 4.6: PROFESSION OF RESPONDENTS
	Variable
	No. of  Respondent
	Percentage%

	Building
	20
	20%

	Engineering 
	30
	30%

	Architecture
	30
	30%

	Quantity surveying
	20
	20%

	Total
	100
	100%


Source: Survey Report 2025
Pie chart 4.6: PROFESSION OF RESPONDENTS

20%
30%
30%
20%

Source: Survey Report 2025
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.


SECTION B
Question 1: Does design error occur in all building construction project?
Table 4.7
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	10
	25
	35
	28.57%
	71.42%

	Consultants
	4
	26
	30
	13.33%
	86.66%

	Contractors
	12
	23
	35
	34.28%
	65.71%

	Total
	26
	74
	100
	26%
	74%

	Percentage
	26%
	74%
	100%
	
	


Source: Survey Report 2025

74%
26%
Pie chart 4.7

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 26% say yes while 74% say No that design error occurs in all project. 
Question 2: Is the owner responsible for design errors on a building construction project?
Table 4.8
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	15
	20
	35
	42.85%
	57.14%

	Consultants
	12
	18
	30
	40 %
	60%

	Contractors
	10
	25
	35
	28.57%
	71.42%

	Total
	37
	63
	100
	37%
	63%

	Percentage
	37%
	63%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.8

37%
63%

Source: Survey Report 2025
The above pie chart show that 37% of the respondents say yes and 63% say No that the owner is responsible for design error on a building construction project. 

Question 3: Is the designer responsible for design errors on a building construction project?
Table 4.9
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	19
	16
	35
	54.28%
	45.71%

	Consultants
	16
	14
	30
	53.33%
	46.66%

	Contractors
	23
	12
	35
	65.71%
	34.28%

	Total
	58
	42
	100
	58%
	42%

	Percentage
	58%
	42%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.9

58%
42%

Source: Survey Report 2025
The above pie chart show that 58% of the respondents say yes and 42% say No that the designer is responsible for design errors on a building construction project.

Question 4: Is the contractor responsible for design errors on a building construction project?
Table 4.10
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	17
	18
	35
	48.57%
	51.43%

	Consultants
	13
	17
	30
	43.33%
	56.66%

	Contractors
	12
	23
	35
	34.28%
	65.71%

	Total
	42
	58
	100
	42%
	58%

	Percentage
	42%
	58%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.10

58%
42%

Source: Survey Report 2025
The pie chart above show that 42% of the respondents says yes while 58% says No that the contractor is responsible for design errors on a building construction project.

Question 5: Has the implementation of CAD lessened the number of design errors?
Table 4.11
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	31
	4
	35
	88.57%
	11.43%

	Consultants
	27
	3
	30
	90%
	10%

	Contractors
	17
	18
	35
	48.57%
	51.43%

	Total
	75
	25
	100
	75%
	25%

	Percentage
	75%
	25%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.11

75%
25%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 75% say yes while 25% say No that the implementation of CAD has lessened the number of design errors.

Question 6: Is unclear scope of work a major contributing factor to design errors?
Table 4.12
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	27
	8
	35
	77.14%
	23%

	Consultants
	18
	12
	30
	60%
	40%

	Contractors
	21
	14
	35
	60%
	40%

	Total
	66
	34
	100
	66%
	34%

	Percentage
	66%
	34%
	100%
	
	


Source: Survey Report 2025
Pie chart 2.12

66%
34%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 66% of the respondents say yes and 34% say No that unclear scope of work is a major contributing factor to design errors.

Question 7: Is time a major contributing factor to design errors?
Table 4.13
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	15
	20
	35
	42.85%
	57.14%

	Consultants
	23
	7
	30
	76.66%
	23.33%

	Contractors
	21
	14
	35
	60%
	40%

	Total
	59
	41
	100
	59%
	41%

	Percentage
	59%
	41%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.13

59%
41%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire 59% say yes while 41% say No that time is a major contributing factor to design errors.


Question 8: Is poor funding a major contributing factor to design errors?
Table 4.14
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	17
	18
	35
	48.57%
	51.43%

	Consultants
	19
	11
	30
	63.33%
	36.66%

	Contractors
	11
	24
	35
	31.43%
	68.57%

	Total
	47
	53
	100
	47%
	53%

	Percentage
	47%
	53%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.14

53%
47%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 47% say while 53% say No that poor funding is a major contributing factor to design error.


Question 9: Is inexperience of designer a major contributing factor to design errors?
Table 4.15
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	29
	6
	35
	83%
	17.14%

	Consultants
	21
	9
	30
	70%
	30%

	Contractors
	18
	17
	35
	51.42%
	49%

	Total
	68
	32
	100
	68%
	32%

	Percentage
	68%
	32%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.15

68%
32%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 68% say yes while 32% say No that inexperience of designer is a major contributing factor to design errors.


Question 10: Does design error affect initial cost of a building construction project?
Table 4.16
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	20
	15
	35
	57.14%
	43%

	Consultants
	18
	12
	30
	60%
	40%

	Contractors
	22
	13
	35
	63%
	37.14%

	Total
	60
	40
	100
	60%
	40%

	Percentage
	60%
	40%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.16


40%
60%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 60% of the respondents say yes while 40% say no.


Question 11: Can design errors cause cost overruns?
Table 4.17
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	22
	13
	35
	63%
	37.14%

	Consultants
	19
	11
	30
	63.33%
	37%

	Contractors
	24
	11
	35
	68.57%
	31.43%

	Total
	66
	35
	100
	65%
	35%

	Percentage
	65%
	35%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.17

65%
35%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 65% of the respondents say yes while 35% say no.


Question 12: Does additional work cause additional cost in a building construction project?
Table 4.18
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	24
	11
	35
	69%
	31.42%

	Consultants
	21
	9
	30
	70%
	30%

	Contractors
	25
	10
	35
	71.42%
	29%

	Total
	70
	30
	100
	70%
	30%

	Percentage
	70%
	30%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.18

30%
70%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 70% of the respondents say yes while 30% say no.


Question 13: Can additional cost in a project due to design error lead to project abandonment?
Table 4.19
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	27
	8
	35
	77.14%
	38%

	Consultants
	21
	9
	30
	70%
	30%

	Contractors
	24
	11
	35
	69%
	31.43%

	Total
	72
	28
	100
	72%
	28%

	Percentage
	72%
	28%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.19

72%
28%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 72% of the respondents say yes while 28% say no.
Question 14: Is the client accountable for additional cost caused by design errors in a building construction project?
Table 4.20
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	2
	33
	35
	6%
	94.29%

	Consultants
	26
	4
	30
	87%
	13.33%

	Contractors
	19
	16
	35
	54.29%
	46%

	Total
	47
	53
	100
	47%
	53%

	Percentage
	47%
	53%
	100%
	
	


Source: Survey Report 2025Pie chart 4.20


53%
47%
Source: survey Report 2025

The pie chart above show that out of the 100 people that completed the questionnaire, 47% of the respondents say yes while 53% say no.
Question 15: Is the designer accountable for additional cost caused by design errors in a building construction project?
Table 4.21
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	20
	15
	35
	57.14%
	43%

	Consultants
	14
	16
	30
	47%
	53.33%

	Contractors
	19
	16
	35
	54.29%
	46%

	Total
	53
	47
	100
	53%
	47%

	Percentage
	53%
	47%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.21

53%
47%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 53% of the respondents say yes while 47% say no.


Question 16: Is the contractor accountable for additional cost caused by design error in a building construction project?
Table 4.22
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	16
	19
	35
	46%
	54.29%

	Consultants
	15
	15
	30
	50%
	50%

	Contractors
	10
	25
	35
	29%
	71.43%

	Total
	41
	59
	100
	41%
	59%

	Percentage
	41%
	59%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.22
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Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 41% of the respondents say yes while 59% say no.

Question 17: Is design error preventable in a building construction project?
Table 4.23
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	24
	11
	35
	69%
	31.43%

	Consultants
	22
	8
	30
	73.33%
	27%

	Contractors
	21
	14
	35
	60%
	30%

	Total
	47
	33
	100
	47%
	33%

	Percentage
	47%
	33%
	100%
	
	


Source: Survey Report 2025
Pie chart 4.23

47%
33%

Source: Survey Report 2025
The pie chart above show that out of the 100 people that completed the questionnaire, 47% of the respondents say yes while 33% say no.


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 = (oi-ei)2
		    Ei
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 
Xe2 = 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).


Table 4.16
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	20
	15
	35
	57.14%
	43%

	Consultants
	18
	12
	30
	60%
	40%

	Contractors
	22
	13
	35
	63%
	37.14%

	Total
	60
	40
	100
	60%
	40%

	Percentage
	60%
	40%
	100%
	
	


Source: Survey Report 2025
Chi-square table
	Oi
	Ei
	Oi-ei
	(oi-ei)2
	(oi-ei)2/ei

	20
	21
	-1
	1
	0.0476

	15
	14
	1
	1
	0.0714

	18
	18
	0
	0
	0

	12
	12
	0
	0
	0

	22
	21
	1
	1
	0.0476

	13
	14
	-1
	1
	0.0714

	
	
	
	
	0.238


Source: Survey Report 2025
HINT: ei = row total x column total 
			Grand total 
For 1st figure, ei = 35 x 60 = 21 etc 
	 	        100
	Df = (r-1) (k-1) 
		(3-1 (2-1) 
		2 x 1 = 2 
At 5%, xe2 = 5.991
X02 = 0.238
DECISION
From the calculated chi-square, it is clear that X02< Xe2 ie (0.238< 5.991).
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%, weaccept the null hypothesis andreject alternative hypothesis.
· If response percentage is less than 50%, we reject the null hypothesis andaccept the alternative hypothesis.Pie chart 4.16


40%
60%

Source: Survey Report 2025

Decision:
From the pie chart above, the percentage of “yes” (60%) is greater than the percentage of “No” (40%), 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.
Table 4.17
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	22
	13
	35
	63%
	37.14%

	Consultants
	19
	11
	30
	63.33%
	37%

	Contractors
	24
	11
	35
	68.57%
	31.43%

	Total
	66
	35
	100
	65%
	35%

	Percentage
	65%
	35%
	100%
	
	


Source: Survey Report 2025
Test techniques One= chi-square
Chi-square table
	Oi
	Ei
	Oi-ei
	(oi-ei)2
	(oi-ei)2/ei

	22
	22.75
	-0.75
	0.5625
	0.0247

	13
	12.5
	0.5
	0.25
	0.02

	19
	19.5
	-0.5
	0.25
	0.012

	11
	10.5
	0.8
	0.25
	0.0238

	24
	22.75
	1.25
	1.5625
	0.0687

	11
	12.25
	-1.25
	1.5625
	0.128

	Total
	
	
	
	0.2772


Source: Survey Report 2025
HINT: ei = row total x column total 
		Grand total 
For 1st figure, ei = 35 x 65  =  22.75 
		        100
Df = (r-1) (k-1) 
		(3-1 (2-1) 
		2 x 1 = 2 
At 5%, xe2 = 5.991
X02 = 0.772
DECISION
From the calculated chi-square, it is clear that X02< Xe2
(0.2772<5.991)
We accept the null hypothesis (Ho) and reject the alternative hypothesis. Therefore, design errors causes cost overrun in a building construction.
Test techniques Two= PIE CHART





Pie chart 4.17

65%
35%

Source: Survey Report 2025
Decision:
From the pie chart above (4.17), the percentage of “yes” (65%) is greater than the percentage of “No” (35%), we accept Ho and reject H1; we therefore conclude that Design errors causes cost overrun	 in a building construction project.
Hypothesis Three:
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.


Table 4.18
	
	YES
	NO
	TOTAL
	% YES
	% NO

	Clients
	24
	11
	35
	69%
	31.42%

	Consultants
	21
	9
	30
	70%
	30%

	Contractors
	25
	10
	35
	71.42%
	29%

	Total
	70
	30
	100
	70%
	30%

	Percentage
	70%
	30%
	100%
	
	


Source: Survey Report 2025
Test techniques One= chi-square
Chi-square table
	Oi
	Ei
	Oi-ei
	(oi-ei)2
	(oi-ei)2/ei

	24
	24.5
	-0.5
	0.25
	0.0102

	11
	10.5
	0.5
	0.25
	0.0238

	21
	21
	0
	0
	0

	9
	9
	0
	0
	0

	25
	24.5
	0.5
	0.25
	0.0102

	10
	10.5
	-0.5
	0.25
	0.0238

	Total
	
	
	
	0.068


Source: Survey Report 2025
HINT: ei = row total x column total 
			Grand total 
For 1st figure, ei = 35 x 70    =  24.5 
		        100
Df = (r-1) (k-1) 
		(3-1 (2-1) 
		2 x 1 = 2 
At 5%, xe2 = 5.991
X02 = 0.068
Decision:
From the calculated chi-square, it is clear that X02< Xe2 i.e. (0.068<5.991). 
	We accept the null hypothesis and reject the alternative hypothesis. Therefore, additional work causes additional cost in a building construction project due to design errors.
Test techniques Two= PIE CHART
Pie chart 4.18
30%
70%

Source: Survey Report 2025
Decision:
From the pie chart above (4.18), it is clear that the percentage of “yes” (70%) is greater than the percentage of “No” (30%), we accept the null hypothesis and reject alternative hypothesis; we therefore conclude that additional work cause additional cost in a building construction project.
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 Ledbetters 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 Chalabi, Beaudin and Salazar (1987) 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”.
2. That design errors causes cost overrun in a building construction which creates negative impact on a project. This agreed with the research conducted by Kaming, et al, (1997), Mansfiel, Ugwu, and Doran, (1994) 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:
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 Ledbetters 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 Chalabi, Beaudin and Salazar (1987) 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”.
2. Among the three categories, the clients, consultants (designer) and contractors, the consultants’ factors are found to be more responsible for the sign error in Nigerian construction projects which at the end bring increase in initial cost of a project.
This statement also agreed with the research by Chalabi, Beaudin and Salazar (1987) the contractor responding to the survey stated “we can build whatever the designer gives us, in spite of the contract, it will only cost more”.
3. 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
Based on the findings of the research, the study recommends the following:
1. 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.
2. It is recommended that all the factors selected by both clients, consultants, and contractors should be avoided when preparing designs for construction projects. 
3. Also contractor during the bidding process should inquire about problems that are very obvious. It is not to insinuate that the contractor cannot think for himself but rather that communication is a key ingredient. Contractors are willing to bid on job with poor scope definition so they can get the job. Because of the uncertainty surrounding the work that is produced by an ill-defined scope, a great amount of communication is needed between owner, designer and contractor and their management personnel (Diekman and Thrush, 1986).
4. Finally, clients should come out with a clear scope of work and reasonable amount of time should be given to the designer (consultants) in order to produce a clear and error free designs and specification.
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APPENDIX I
RESEARCH QUESTIONNAIRE
I am a student of Building Technology Department in Imo State University, Owerri carrying out a research on the topic: “DESIGN ERRORS IN CONSTRUCTION PROJECTS: AN ANALYSIS OF THEIR INFLUENCE ON INITIALS COST OF THE PROJECTS”. 
This question is designed to find out the how design error affect the initial cost of a construction project in Nigeria.
Every information provided by you shall be used for purely academic research and such information shall be treated in strict confidence.
Thanks for your co-operation.

Yours faithfully,
Gana Meshach 
  (Researcher)





QUESTIONNAIRE
APPENDIX II
SECTION A: Please tick  √ in the box provided as appropriate.
1. YEAR OF EXPERIENCE:
Less than 5 Years [        ] 6 - 10 years [        ] 11- 20 years [        ] 20 – Above
2. Ongoing Projects: Residential [        ] Commercial [        ] Industrial [        ]
3. Respondent category of operation: PRIVATE [        ] PUBLIC [        ]
4. Educational background of the respondent: HND [      ]  B.SC [      ] M.SC & HIGHER [      ]
5. Profession of respondents: Building [      ] Engineering [     ] Architecture [     ] Quantity surveying [     ]
SECTION B:
1. Does design error occur in all building construction project?
Yes [        ] No [      ]
2. Is the owner responsible for design errors on a building construction project?
Yes [        ] No [      ]
3. Is the designer responsible for design errors on a building construction project?
Yes [        ] No [      ]
4. Is the contractor responsible for design errors on a building construction project?
Yes [        ] No [      ]
5. Has the implementation of CAD lessened the number of design errors?
Yes [        ] No [      ]
6. Is unclear scope of work a major contributing factor to design errors?
Yes [        ] No [      ]
7. Is time a major contributing factor to design errors?
Yes [        ] No [      ]
8. Is poor funding a major contributing factor to design errors?
Yes [        ] No [      ]
9. Is inexperience of designer a major contributing factor to design errors?
Yes [        ] No [      ]
10. Does design error affect initial cost of a building construction project?
Yes [        ] No [      ]
11. Can design errors cause cost overruns?
Yes [        ] No [      ]
12. Does additional work cause additional cost in a building construction project?
Yes [        ] No [      ]
13. Can additional cost in a project due to design error lead to project abandonment?
Yes [        ] No [      ]
14. Is the client accountable for additional cost caused by design errors in a building construction project?
Yes [        ] No [      ]
15. Is the designer accountable for additional cost caused by design errors in a building construction project?
Yes [        ] No [      ]
16. Is the contractor accountable for additional cost caused by design error in a building construction project?
Yes [        ] No [      ]
17. Is design error preventable in a building construction project?
Yes [        ] No [      ]
less than 5years	6-10yrs	11-20yrs	20-above	0.17	0.23	0.27	0.33000000000000212	

Residential	Commercial	Industrial	0.70000000000000062	0.25	0.05	


Public	Private	0.35000000000000031	0.65000000000000491	

HND	B. Sc	M. Sc	45	40	15	
Building	Engineering	Architecture	Quantity Surveying	0.2	0.30000000000000032	0.30000000000000032	0.2	
yes	No	0.47000000000000008	0.33000000000000201	
yes	No	0.42000000000000032	0.58000000000000007	
yes	No	0.42000000000000032	0.58000000000000007	
yes	No	0.42000000000000032	0.58000000000000007	
yes	No	0.47000000000000008	0.33000000000000201	
yes 	No	0.66000000000000403	0.34	
yes	No	0.47000000000000008	0.33000000000000201	
yes	No	0.47000000000000008	0.33000000000000201	
yes	No	0.47000000000000008	0.33000000000000201	
YES	NO	0.60000000000000064	0.4	

yes	No	0.47000000000000008	0.33000000000000201	
yes	No	0.47000000000000008	0.33000000000000201	
yes	No	0.47000000000000008	0.33000000000000201	
yes	No	0.47000000000000008	0.33000000000000201	
yes	No	0.47000000000000008	0.33000000000000201	
yes	No	0.47000000000000008	0.33000000000000201	
yes	No	0.47000000000000008	0.33000000000000201	
YES	NO	0.60000000000000064	0.4	

yes	No	0.47000000000000008	0.33000000000000212	
yes	No	0.47000000000000008	0.33000000000000212	
