UNDERSTANDING THE CONTRIBUTIONS OF BUILDING CONSULTANTS TO PROJECT VARIATIONS IN NIGERIA'S CONSTRUCTION INDUSTRY


BY

ADEBANJO QUAM OLAMILEKAN
HND/23/BLD/FT/0033


BEING A RESEARCH PROJECT SUBMITTED TO THE DEPARTMENT OF BUILDING TECHNOLOGY

INSTITUTE OF ENVIRONMENTAL STUDIES, KWARA STATE POLYTECHNIC, ILORIN

 IN PARTIAL FULFILMENT OF THE REQUIREMENT OF THE REQUIREMENT FOR THE AWARD OF HIGHER NATIONAL DIPLOMA (HND) IN BUILDING TECHNOLOGY

							JULY, 2025


CERTIFICATION
This is to certify that ADEBANJO QUAM OLAMILEKAN with Matric number HND/23/BLD/FT/0033 from department of Building Technology, Institute of Environment Studies carried out a practical field work which formed basic of the project in accordance with building technology rules and regulations and departmental instruction.



___________________					__________________
BLDR. IYIOLA AKEEM SEYI		 			DATE                 		
(Project supervisor)


___________________					__________________
BLDR. ABDULGANIYU ALEGE         			 DATE
 (Project Coordinator)



___________________					__________________
BLDR. ABDULGANIYU ALEGE 					DATE
(Head of Department)




___________________					__________________
BLDR. ALIYU SULAIMAN FUNSHO (MNIOB)		DATE
External Supervisor					
				    

DEDICATION
	I dedicate this project first and foremost to Almighty God who has been there right from the beginning to the very point. Special dedication also to my entire supportive parent for their relentless support and compassion toward me during the course of my Higher National Diploma program.
This project is also dedicated to my family and friends may Almighty God be with you all. (Amen)

ACKNOWLEDGEMENT
		All glory, honor and adoration belong to God Almighty, the most high, the most glorious, and the ancient of days who has given me the opportunity to complete my HND program.
My appreciation goes to my amiable Supervisor BLDR. IYIOLA AKEEM SEYI. for his encouragement and motivation as regard the writing of this project, thank you so much ma. May God bless you and your family (Amen).
	My appreciation also goes to all lecturers in the Department of 
Building Technology, , May God bless you all for the love you have shown toward me and to the department at large.
	My deepest appreciation also goes to my wonderful and dynamic parent Mr. and Mrs. ADEBANJO for their support financially, morally, spiritually toward the completion of this program. I pray you shall be rewarded by my success in life (Amen)
	Finally, my gratitude goes to all my amiable and dependable friends in Building Technology that have stood by me and encourage me throughout my HND program, I pray we shall succeed in all our endeavours in life (Amen), 
God bless you all.
Thanks.


ABSTRACT
This study investigates the contributions of building consultants to project variations within Nigeria’s construction industry. Project variations—alterations to scope, design, cost, or schedule—are a common occurrence in construction and often result in cost overruns, time delays, and disputes. While several factors contribute to these variations, the role and influence of building consultants—such as architects, engineers, quantity surveyors, and project managers—remain critical yet understudied in the Nigerian context. The research explores how consultants’ decisions, communication, documentation practices, and coordination with other stakeholders affect the frequency and magnitude of project variations. Using a mixed-methods approach that includes surveys, interviews, and case study analysis, the study collects data from construction professionals across various regions in Nigeria. Findings reveal that building consultants play both direct and indirect roles in causing or mitigating project variations. Common issues include incomplete design documentation, late design changes, and poor coordination during pre-contract and construction phases. However, the research also highlights the positive contributions of consultants in controlling variations through effective planning, value engineering, and proactive communication. This study concludes by recommending improved project planning procedures, regular stakeholder engagement, and capacity building for consultants to enhance their effectiveness in reducing variations. The findings provide valuable insights for policymakers, construction firms, and consultants aiming to improve project delivery and performance in Nigeria’s dynamic construction environment.
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CHAPTER ONE
INTRODUCTION
1.0 BACKGROUND OF THE STUDY
The living standard in Nigeria generated many development opportunities in the manufacturing and building sectors. The satellite towns have accelerated as a result of high population growth. Large and complex projects have been built attracting contractors from all over the world. Most of these contractors appear to lack sufficient understanding of social, cultural and physical environment of Nigeria. This situation coupled with inexperienced consultants has led to inadequate design resulting in many changes to plans, specifications and contract terms. A construction contract is a business that is subject to variability Variation quality or quantity of the works as shown upon the contract drawings and described by or referred to in the contract bills. This includes the addition, omission or substitution of any (minor) work or the alteration of the type or standard of any materials or good to be used in the works and the removal from the site of any work materials or goods executed or brought thereupon by the contractor for the purposes of the works.
Variation as contained in the standard form of building contract in Nigeria (SFBCN) is defined as the modification of design or quantity of work as shown upon the contract drawings and described by or referred to in the contract bills. It includes addition, omission or substitution of any works. Its importance in the preparation of final account is further ascertained by Agbo (1993) who claimed that variations would occur in virtually every contract. Even though it could arise from the client, designers, contractors among other, the condition of the contract only empowers the Architect to issue variation orders, hence the attribution of variation in most cases to the Architect. Under clause 11.2 of the SFBCN, 1990 variations may arise under
a. Circumstances that could not have been reasonably foreseen before signing the contract.
b. Additional requirement by the employer.
c. Compliance with government order or legislation.
d. Correction of errors or omission in the contract drawings and contract bills.
e. Non-availability of materials and goods specified in the contract.
f. Substitution of materials, goods and workmanship specified in the contract.
Unfortunately, apart from the fact that any of these causes will affect the original contract sum, Udeh (1991) and Giwa (1988) submitted that consultants were in the habit of abusing the clause while for some it has become a face saving device for the inadequacies in their output especially design details, others are fond of issuing variation order so that their professional fees will also increase since a proportion of the fees is based on the final cost of construction. They further identified inadequate brief, design inconclusiveness, inadequate pre-contract planning, non-availability of materials labour specified for the work, unforeseen conditions and discrepancy between two or more contract documents and client’s intentions as the major factors causing variation.       
 Construction clauses relating to changes allow parties involved in the contract to freely initiate variation orders within the ambit of the scope of the works without alteration and substitution in the terms of the original contract..
Unfortunately, apart from the fact that any of these causes of variations will affect the original contract sum, Udeh (1991) and Giwa (1998) submitted that consultants were in the habit of abusing the clause while for some it has become a face saving device for the inadequacies in their output especially design details, others are fond of issuing variation orders so that their professional fees will also increase since a proportion of the fees is based on the final cost of construction. Between 1983-1998, 37 projects abandoned as a result of variation in contract prices, 27 as a result of cost escalation, 3 were because of corruption, 4 were to lopsided of foreign agreement and 3 due to political reasons. The 37 project initially awarded at a cost 2.55 billion were later revised upward to cost 5.55 billion representing an increase of 113.33% (Giwa). They further indentified inadequate brief, design inconclusiveness, inadequate pre-contact planning, indiscipline on the part of consultants, non-availability of materials labour specified for the work, unforeseen conditions and discrepancy between two or more contract documents. Seeley (1984) defined a framework within which the design team can issue variation instructions without prior reference to client. These include variation instructions that are unavoidable and essential for the contract to proceed; or variation urgently required. The design team should identify the cost of the proposed variation, the existing budget allowance, the nature of the variation and justification for it.       
 As quoted by S segawa et al (2002:89) argued that the spirit in which variation orders are permitted allows the contract to proceed without compiling another contract to cater for the changes. Most contracts make provisions for possible variations given the nature of building construction (Finsen 1999:109; Wainwright & Wood 1983:11). A degree of change should be expected since it is difficult for clients to visualize the end product they procure (Love 2002:19). Unforeseen conditions may arise which require measures that have not been provided for in the contract (Finsen 1999:109). However, the disadvantage of the variation clause is that architects tend not to crystallize their intentions on paper before the contract is signed because they know the variation clause will permit them to finalise their intentions during the term of the contract (Wainwright & Wood 1983:11). 
An unfortunate aspect of the variation clause is that it tends to encourage to changes their minds and embark on building projects without having properly thought through their project requirements.
Consultants typically forget that issuing numerous variation orders result in higher construction costs. For example, a client who targets a completion date may want works to start on site while the design is still at a sketchy stage. In some cases, the construction works may overlap the design where the contractor will have to wait for the detailed design. As a result, some works are put on hold and others are subject to abortion or demolition. Arguably, the costs for aborted works are wastage of resources and are typically transferred to the client. They contribute to higher construction delivery costs. The construction industry does not grasp that the reduction of the occurrence of variation orders may optimally lower construction delivery costs. Cited by Ndihokubwayo R, and Haupt TC (1997). concluded that the greater the amount of change the greater the negative impact on both productivity and cost.                                              
Variations and conflict in construction projects, at work and even in our daily lives are very common. Any addition, deletion or other revisions to projects goals and scope are considered to be variations. Whether they increase or decrease the project’s cost and schedule. Most commonly, lack of timely and effective communication, lack of integration, uncertainty, changing environment and increasing project complexity are the drivers of variations. Variations are inevitable in construction projects. Needs of the owner may change in course of design or construction. Market changes to the parameters of the project and technological developments may alter the design and of the engineer. The engineer’s review of the design may bring about changes to improve or optimize the design and the operations the project. Furthermore, errors and omissions in engineering design may force changes. All these factors and many more necessitate changes that are costly and generally un-welcome by all parties. Variations in constructions projects can cause substantial adjustment to the contract duration, total direct and indirect cost, or both Lee and Li (1998).
Any additions, deletions, or other revision to project goals and scopes are considered to be variations, whether they increase or decrease the project cost or schedule (Ibbs, et al., 2001). A degree of change should be expected since it is difficult for clients to visualize the end product they procure (Love 2002:19).Most commonly, lack of timely and effective communication, lack of integration, uncertainty, a changing environment, and increasing project complexity are the drivers of project variation (Arain, et al., 2004).:
a. The addition, omission or substitution of any work
b.  The alteration of the kind of standard of any of materials or good to be used in the work.
c. The removal from site any work  executed or materials or good brought thereon by the contractor for the purposes of the work other than works materials or good which are not in accordance with this “contract OR the addition, alteration or omission of any obligation or restriction imposed by the employer in the contract bills in regard to:
i. Access to the site or use of any specific part of the site,
ii.     Limitation of working space,
iii.   Limitation of working hours,
iv.The execution of completion of the work in any specific order.”
Variations in drawings and contract document usually lead to a change in contract price or contract schedule.
AIM AND OBJECTIVE
1.2  STATEMENT OF THE PROBLEM
In any construction project, it is very uncommon that variation will not occur, and this causes a lot of problems in meeting-up with the contract period as agreed in the condition of contract and as well affect the initial contract sum. This problem arises due to changes in specification and scope of works, initiated mostly by project owner/consultants
1.3    AIM OF THE STUDY
The aim of this research is to reveal the various variations caused by the consultants and rank them based on their frequencies as it affects building projects.
1.4       OBJECTIVES OF THE STUDY
1. To indentify various types of  variations caused by consultants
2. To assess and rank each variations according to their severity of occurrences in  projects
3. Identify the initiator of the variations among the consultants.
1.5	NEED FOR THE STUDY
The aim of the research work is to reveal the various variations caused by the consultants in order to rank each based on their occurrence. The study will help the consultants know the level of occurrences of variations due to their actions, so as to plan very well for its reduction in any further projects. Understanding causes is vital to avoiding or reducing claims in the construction industry.
1.6  SCOPE OF THE STUDY
The scope of this research is centered on buildings projects where different variations caused by consultants from public and private clients.
1.7 LIMITATIONS OF THE STUDY
Data required for the research may not be available within the quantity surveying professionals and practices, therefore the need to encroach into neighboring professions.


CHAPTER TWO
LITERATURE REVIEW
	Standard form of building contract 1998 edition in clause 13(2) of JCT form defined variation as the alteration or modification of the design quality and quantity of the work including the addition, omission or substitution of any work the alteration of the kind’ standard of any materials or good executed or brought there on by the contractor for the purpose of the work other than works materials or good which are not in accordance with this contract.
Variation may occur in any of the following:
In JCT (‘05) the term ‘Variation’ means:
1.	The alteration or modification of the design, quality or quantity of the Works including:
.1	The addition, omission or substitution of any work;
.2	The alteration of the kind or standard of any of the materials or goods to be used in the Works;
.3	The removal from the site of any work executed or materials or goods  thereon by the Contractor for the purposes of the Works other than work, materials or goods which are not in accordance with this Contract;
2. 	The imposition by the Employer of any obligations or restrictions in regard to the matters set out in this clause 5.1.2 or the addition to or alteration or omission of any such obligations or restrictions so imposed or imposed by the Employer in the Contract Bills or in the Employer’s Requirements in regard to:
	-  	Access to the site or use of any specific parts of the site;
-	Limitations of working space;
-	Limitations of working hours; or
-	The execution or completion of the work in any specific order.
According to clause 13 of the JCT 1980 standard form of contract, variation means the alteration or modification of original design, quantity or quality of the work as shown upon the contract drawings and described by or referred to in the contract bills.
Variation can arise as a result of change in design or substitution of materials made to satisfy the wishes of the client. Unforeseen circumstance may force the Architect to make fresh decision. Economic reason may necessitate the substitute of cheaper alternatives in order to reduce cost, when there is a delay in obtaining certain materials, the Architect may instruct the use of other alternatives in order to cut the delay. Variation of any kind affects the total contract sum.
In every construction project, it is difficult for a project to be completed without the influence of variations on the building project which affect it cost and contract duration. Any revision to building project goal and scope are considered to be change, whether they increase the project cost or schedule. Variation appears by the side of consultants is due to lack of sufficient understanding of social, cultural and physical environment and even the problem of consultants working independently can cause variations. Most commonly of timely, lack of effective communication , lack of integration, uncertainty, change environment and increase project complexity among but few mentioned are the drivers of variations. Therefore, there is need to investigate the most frequently occurrence of the source of variations caused by consultants in building project.
Giwa(1998) state the source of variations in public project:
1. Client
2. Consultants
3. Government policies.
This research intends to explore the possibility of developing a model for predicting the final cost of building construction in order to enable clients to prepare against future uncertainties that may arise during execution.
The increase in cost of materials due to inflation, inaccurate materials estimating and the degree of project complexity results in cost overruns (Salama and Habib, 2009).
However, the readiness of financial resources as well as the active participation of multinational construction companies, the construction projects suffered from considerable variation in time and cost.
The researchers aimed at investigating the main attributes of the construction in Dubai in an attempt to identify the key factors that cause variations. The research comprised of set of semi-structured interviews to identify the factors followed by a questionnaire to investigate the probability of occurrences and the impact of the main factors on time and cost. Their results indicated that the prevalent intervention of the clients in the decision making process throughout the project life cycle coupled with the scope creep are the main causes of variation in time and cost. The study concluded with recommendations to create more awareness among stakeholders, and especially clients, of the importance of the initiation and planning phases of the project to hedge against future variations.
The factors as listed out by Salama and Habib (2009) are as follows:
· Design changes.
· Inadequate knowledge for requirements.
· Inaccurate budgeting and estimating.
· No proper surveying of existing conditions.
· Client procured materials.
· Delay in providing information.
· Structural design problems discovered in the execution phase.
· Delay in approvals of materials.
· Delay in approvals of sub-contractors.
· Slow progress with respect to the schedule.
· Inadequate skills.
· Misinterpretations of scope.
· No proper supervision of works execution.
· Insufficient machineries.
· Clients being developers and investors.
· Fast track projects.
· Giving relationship preference over the authority of the consultant.
· Insufficient time given to consultants for a complete design.
· The requirements are not well defined and explained for the design.
· Scarcity of specialized sub-contractor due to the high volume of construction.
· Coordination problems as more participants involved.
· Contractor evaluation not proper with respect to the construction volume.
· Client dominated market.
 In any construction project significant additional cost can be experience by the contractor, the owner or both due to the action of other party or parties involved. The main categories evaluated: client, consultants and contractors caused delay on the other hand as a result of incomplete drawing, slow response by consultants, variation order, late insurance of instruction and poor communication.
As ascertained in JCT 1980 edition, if there is no variation clause in the contract, the contractor has to carry out the works as shown on the contract drawing as described in contract bills and the issue of variations orders, ensure the quantity surveyor that is representing the employer and the contractor are kept inform of amendment to the scheme and given the opportunity to determined that the monetary effect is advisable for Architect to ascertain the likely cost effect of a proposed variation from the quantity surveyor before the issue of the variation order. And if contractor carries out a variations involving additional expenses\cost without necessary written confirmation from Architect, he may be liable to cover the extra cost. The Architect can however, subsequently sanction any unauthorized variation that a contractor has previously carried out. Any directive given by the clerk of work becomes operative only if confirmed in written by the Architect within two days (JCT clause 12).
Also variations orders are often issued on printed form tinplate. One send to the contractor, one to quantity surveyor and is retained by the Architect, alternatively the Architect may forward a letter to the contractor detailing the variation not in the work and sending a copy to the quantity surveyor.
The forms have the advantage of maintaining a uniform orderly and distinctive approach, the Architect instruction containing a variation must give the title of the contractor, date and serial number of instruction and full detail of the variation accompanied by appropriate drawings where necessary and be signed by the Architect.
2.1   MEASURING VARIATION
Ramus (1981) ascertained that few, if any, variations have no effect on the contract sum. In order, therefore, to adjust the contract sum adequately and satisfactorily with the condition of the contract, the professional quantity surveyor (and the contractors Q.S) must ascertain a net extra cost or net saving involved. To do that, the affected work will have to be measured, except in those instance where the method of valuation makes it unnecessary, as discussed below. This mean that the work originally designed which will not be required as a consequence of the variation must be identified, isolated and valued, and which required o replace the omitted work must be measured and valued. Such measurement may be done from the drawing or, if drawings are not available, by physically measuring the substituted work on the site after it has been carried out.The same procedure will be necessary where the contract is based up bills 
of firm quantities or on specification and drawings only. In the case of contract based on schedule of rates, the whole of the works have to be measured and described above. In all case, the valuing will be done in the manner discussed in the section below headed valuing variation.
It should be appreciated that in the case of ‘without quantities” contract the works omitted will have to be measured in detail, as will substituted work, there being no simple procedure of identifying bills items affected as in the case of “with quantities” contracts. Where there are bills, it will often be necessary to refer back to the original dimension sheet in order to identify exactly what wsa included in the bills for the works which has been varied. 
2.2           VALUATING VARIATIONS
Ramus (1981) stated that, there are several ways of valuing variations. The choice in a particular case being that which is appropriate to the circumstances they are:
a. By the collusion in the variation account of a lump sum in accordance with a quotation submitted by the contractor and accepted by the Architect
b. By pricing measured item in the variation account
c. By ascertaining the total prime cost of additional works and applying appropriate percentage additions.
It should be noted that both Join contract tribunal and general contract lay the duty of valuing variations upon the professional Quantity surveyor who has the right to decide which is the appropriate method and means of valuing them in each situation. Valuations of variations are generally made by the quantity surveyor in accordance with the following rules:
1. Where the works is of similar nature and executed under similar condition to that in the main contract, then the measured quantities of the variation will be priced at rates contained in the bills.
2. Where however, the works is not of a similar condition to that contemplated under the term of the contract bills shall form the basis of a price to be agreed with the contract as far as is reasonable. If the works contained in the variation is totally different from any contained in the contract, then a fair valuation will be made by the quantity surveyor for agreement with the contractor.
3. Where it is impossible by the normal method of measurement or price build-up to fairly present the cost of the work shall be assessed at day work rate at the prices ruling at the date the work is actually carried out, and including any percentage addition inserted by the contractor in the contract bills. Day work normally valued at the prime cost of such work calculated in accordance with the definition of prime cost of the day work carried out under a building contract together with the percentage additions to each section of the prime cost.
Omission are valued at the rate entered in the bills of quantities but if, in consequence of these omission, the conditions under which the remainder of the work is to be executed are substantially varied, then the same principle is apply as in the case of additions that are not entirely in conformity with the original billed items.   
2.3        NATURE OF VARIATION ORDERS
The nature of a variation order can be determined by referring to both the reasons for their occurrence and subsequent effects. (Arain & Pheng 2005:498) distinguished two types of variation orders, namely: beneficial and detrimental variation orders.
2.3.1       Beneficial variation orders
A beneficial variation order is one issued to improve the quality standard, reduce cost, schedule, or degree of difficulty in a project (Arain & Pheng (2005). It is a variation order initiated for value analysis purposes to realize a balance between the cost, functionality and durability aspects of a project to the satisfaction of clients. A beneficial variation order eliminates unnecessary costs from a project; and as a result, it optimizes the client's benefits against the resource input by eliminating unnecessary costs. However, it should be noted that regardless of how beneficial a variation order might be, non value-adding costs are likely to accrue as a result. For example a variation order to solve the discrepancies between contract documents involves the abortion of works that have already been executed. Cost for aborted works should not have been incurred if discrepancies were not found between contract documents.
2.3.2. Detrimental variation orders
A detrimental variation order is one that negatively impacts the client's value or project Performance (Arain & Pheng (2005). Arguably, a detrimental variation order compromises the 1 Such as for example adverse ground conditions affecting foundations, which become apparent only during excavation. A client who is experiencing financial problems may require the substitution of quality standard expensive materials to sub-standard cheap materials. For example, on a construction project situated in a salty environment, steel window frames result in steel oxidation if selected in lieu of timber, aluminium or PVC frames.
2.4.0. IMPACT OF VARIATION ORDERS ON PROJECT PERFORMANCE
Given a well-structured schedule of works, the maximum project performance would be achieved if the work invariably flows smoothly within time limits and anticipated budget. However, it is rare that projects perform precisely to their original schedule due to various reasons including for example market conditions changes and corrections to design. Arguably, the occurrence of variation orders has an adverse impact on project performance. Thomas et al (2002:144) believed that variability generally impedes project performance. Ibbs (1997:308), concluded that variation orders have tremendous effect on the project performance as they adversely affect the productivity and costs. Arain & Pheng (2005:285) argued that variation orders are unwanted but inevitable reality of any construction project. Hanna et al (2002:57) indicated that projects impacted by variation orders cause the contractor to achieve lower productivity level than planned. The discussion on the adverse impact of variation orders on project performance will cover following areas: cost overruns, time overruns, quality degradation, health and safety issues and professional relations.
Identification of the origin and cost of variation orders
Although none can ensure that variation orders can be avoided completely (Mohamed, 2001) their
occurrence and subsequent waste can be prevented if their origin and causes were clearly known. A variation order is a transfer of information from one part to another indicating a needed change. The identification of the root causer consists into the revelation of the initiator of a variation order.
Arain & Pheng (2006) identified four origin agents of variation orders. These included "client',"consultant", "contractor" and "others". In addition to knowing the origin agent of a variation order, it is imperative to know what might have been the incident for a variation order to be issued. A classification of categories/types rework,Love & Sohal,( 2003), revealed the causes or the circumstances under which variation orders could be initiated as follows:
1. 	Design change: change that arises from the client/consultant, contractor, occupier and supplier/manufacturer or change initiated for improvement purpose.
2. 	Design error: errors are mistakes made in the design.
3. 	Design omission: design omission results when an item or component is omitted from the design.
4. 	Construction change: a change in method of construction in order to improve constructability or due to site conditions. Change may be made by the client, the consultant or the occupier after some work has been performed on site. Change may be made if the process or product needs` to be altered/rectified or if there is a need to improve quality.
5. 	Construction error: construction errors are the result of erroneous construction methods procedures.
6. 	Construction omission: construction omissions are those activities that occur due to omission of some activities during the construction.
CONSULTANTS AS A SOURCE OF VARIATIONS:
The term consultants in construction project mean those professionals that involves during construction of project or those employed by the client to carry out the construction right from inception upto the completion. The “consultants” embrace all members of the building team engaged by the client as his representative. Aqua Group (1981) included Architect, quantity surveyor and consultant engineers (mechanical, electrical and structural engineers) as members of the building team. 
In this case, designers aim at designing without variation in building project but Hughes (1983) was of view that, it is very difficult to design any building project so comprehensively in such a way that variations will not be required. According to March (1981) variations in quantity, there cumulative effect can destroy the best of contract and the habit of ordering them is itself a disease they must be checked. 
Consultants in building project comprises of:-
1. The Architect
2. Quantity surveyor
3. The consulting Engineer
4. Project manager
The Architect is usually regarded as the leader of the building team. He is normally wholly and entirely responsible for preparation of contract including the formation of design for the project. He is virtually in sole control of the project until the contract is signed, but should make it clear to all renderers that he is acting on behalf of the client. According to Jct 1998, expressly empowered Architect by the condition to issue instruction.
Quantity surveyor:- construction cost, cost construction management and construction communication are all key problem area for an employer who has commissioned an important building or engineering project. A quantity surveyor is professionally trained, qualified and experienced in dealing with these problems on behalf of his client. Sometimes he offer preliminary advice and cost planning, preparation of tender documents, advice in the type of contract and the method of obtaining tenders, negotiation with contractors, valuation of works in progress and settlement of final account.
Consulting Engineers:- The Engineers such as the structural, mechanical and Electrical Engineers prepare the necessary design, specification and other relevant document obtain quotation for work, and submit a report. The consultants’ engineers are appointed to the team at earliest stage.
The project Manager:- he is appointed by the client to take overall control of the project from inception to completion and to coordinate the works of all members of the project team.
The consultants embrace all members of the building team engage by the client as this representatives; Aqua group (1981) including Architects, quantity surveyors and consultants engineers (mechanical, structural and electrical engineering as members of the building team.
In this case, designers aim at designing without variations in a building project but Huges (1981) was with the view that it is very difficult to design any building project so comprehensively in such a way that variation will not be required. According to Marsh (1981) variation in quantity, there cumulative effect can destroy the best of contract and the habit of ordering them is itself a disease that most be checked. The engineer's review of the design may bring about changes to improve or optimize the design and hence the operations of the project. Furthermore, errors and omissions in engineering or construction may force a change. All these factors and many others necessitate changes that are costly and generally un-welcome by allparties.Variations in drawings and contract documents usually lead to a change in contract price or contract schedule. Variation also increases the possibility of contractual disputes. Conventionally, variations present problems to all the parties involved in the construction process.
	Mendelsohn (1997) observed that probably 75% of the problems encountered on site were generated at the design phase. This is not to say that contractors do not create a slew of problems of their own but that these problems were often compounded by inherent design flaws. If one were to seriously consider ways to reduce problems on site, an obvious place to begin is to focus on what the project team can do to eliminate these problems at the design phase. In some case, the consultants directly initiate variation or the variations are required because the consultants’ fails to fulfill certain requirements for carry out the project. The following are ways by which the consultants can generate variation:
1. Change in design by consultants
2. Errors and omissions in design
3. Conflicts between contract documents
4. Inadequate scope of work for the contractor
5. Technology change
6. Lack of coordination among consultants
7. Value engineering
8. Lack of proper pre-contract planning
9. Inadequate working drawing details 
10. Design complexity
11. Inadequate drawing details
12. Consultants lack of judgement and experience
13. Lack of consultants knowledge of available materials and equipment
14. Honest wrong belief of the consultants
1. ERRORS IN CONTRACT DRAWING:
Giwa (1988) asserted that errors in contract drawing are generated by the Architect and the engineer who are in-charge of the contract drawing. Errors in dimension or other errors if not detected and corrected during the preparation of the contract document, may lead to variation in during the construction phase of a project which invariably escalate contract sum of the project. Critic argue that under a free-based procurement environment, engineers are no longer able to create best design, instead, they tend to create minimum that is required (park and Mc Bride 1987). Furthermore, poor quality design (including interference, omissions and inefficient specification) create an antagonistic relationship between the designer and client, as well as the contractor and other project participants, which in turn may leads to disputes and lots of opportunities for future works.
Moreover, in light of the designers of the influence on the total project cost, the attention on the price when selecting design services is misguided. Cited by Ndihokubwayo R, and Haupt Tc (2001).the design is generally only about 6-9% of the construction cost ( Towsend 1988, Veshosky 1994), which means that design is approximately 1.5% of the total project cost for building, and as much as 5% for an industrial project (Hampton 1994). Yet, the designer has the ability to save the money, (Perhaps more than the entire design fee) in procurement, construction, operations and maintenance cost, through good design and value engineering (Griff and Fair 2000). 
1. LACK OF COOPERATION AMONG CONSULTANTS:-
According to Canal (1968) “a design team must be an associate of people who share common goal and must be willing to cooperate and communicate with each other’’ lack of this cooperation lead to a lot of assumption by the consultants. The same happen where communication is poor and information are not available within them. These assumptions could lead to a lot of variations at the construction stage.
LACK OF PROPER PRE-CONTRACT PLANNING:-
Turner (1963) “obtaining a building like any other capital investment, involves a series of decision that continually narrow the variability option within the pre-existing constraint until there result a specific building to be paid for, occupied , maintained , perhaps altered and eventually demolished. In general the earlier decisions are the most critical in construction project. The way and manner by which a building is planned by the consultants at the pre-contract has great influence on variation to be made later. Poor planning lead to substitution or omission on building during the construction stage.
INCOMPLETE DESIGN:-
It is common in public project where design are not complete before the work commence on site without completing the design or situation where consultants design without knowing the actual site condition, this could lead to a lot of variation because design is quite difficult with site condition Giwa (1988).
SPECIFICATION OF UNAVAILABLE MATERIALS:-
Giwa (1988) stated that “types of materials specified to be used nowadays constitute a serious variation at the time of execution of building project’’ some designers are fun of specifying materials without checking their availability. Some even specify materials whose production has been shopped years ago. This causes variation of substitution of materials with available ones.
CONFLICT BETWEEN CONTRACT DOCUMENT:-
Variation can also occur where there is conflict between the contract documents.
CONSULTANTS LACK OF REQUIRED DATA:-
If required data for a project is not available, the project to be completed successfully mostly from the consultants, there will inevitably variation in the variation in the project under consideration e.g. contract drawing, specification, etc.
HONEST WRONG BELIEFS OF CONSULTANTS:-
Decision based on wrong beliefs occurs when designers, without having first-hand knowledge, make decision based on assumed user needs. In addition, experience biases some people. For example a designer may use plastic and it fails and so does not employ the use of plastic henceforth.
9. CHANGE IN SPECIFICATIONS BY CONSULTANT:-
It is common in building project the design team to make significant changes in building specification after construction has already commenced, such variations order, which prove a lucrative sources of profit for the contractor, inevitably slow up the production process and there by contribute a low productivity. Variations are frequently used as a justification for slow building. Some engineers from the consultants’ side do not have enough experience in design practice, some problems in the design cannot be found until the contractor inquires about them in the construction. This will leads to variation occurrence during construction.     
2. Ambiguous design details
3.  Noncompliance design with government regulations:-
Procedure and formalities for work permit and local authority (e.g. application for construction or enter permit) could generate critical impact of variation on project progress. For example, the construction work in free economic zone (FEZ) needs special permits which are issued the control of the full control of FEZ.  
4. Inadequate scope of work for contractor
2.5.0   EFFECTS OF VARIATIONS ORDERS CAUSED BY CONSULTANTS
The following are effects of variations caused by consultants:-
1. Claims
2. Increase in contract sum
3. Extension of time
4. Dispute
5. Delay
6. Abandonment

2.4.1. Claims:-although the standard form of contract do not specifically use the word “claims” the contractor is required to give notice on the occurrence of certain event, which entails extra cost. The dictionary defined claims as a “demand for something supposed to be due” that is in this context the contractor is claiming something which he/she believes he/she is entitled to under the term of the contract. The term “construction claims” is commonly used to describe any application by the contractor for payment not under the ordinary contract payment provisions, as when the contractor confronts additional cost and\or delay (Revay 1990). Claims are considered one of the most important items that could cause a harmful effect in organizations and for the construction industry. Claims can be frequent in large project and can cause of claims is important to avoiding or reducing claims in the construction industry. The causes of claims are:-
- The variations caused by the consultants
  -The contract documents have errors, defect and omission etc.                                         
2.4.2 Increase in contract sum:- Various studies have revealed that variations orders contribute to construction overruns. The study of the effects of variations orders building projects revealed that variation orders contribute to increase in construction project cost (Arain and Pheng 2005:506).
2.4.3 Extension of time:- Various authors agree that variation order could be one of the reason behind time overruns (Chain and Yeong 1995:467, Mohammed 2001:1). It is anticipated that project finished within the shortest time achieves some monetary saving.
2.4.4 Dispute:-According to “a dispute will not exist until a claim is asserted by one party which is disputed by the other (Bachner,1988). At most claims are seen to be one of the causes and this needs an intervention of a neutral body to solve the problem if the other party will dispute the said claim. The designer would not agree when they have made a blunder in their designs but they will always put the blame with the contractor, claiming he is failing to do his work.
2.4.5 Delay:-Delay can be classified in to three major categories on the basis of liabilities, Kraiem and Diekmann (1987), cited by Abdul’hamid quantity (2008). these are compensable delay, excusable delay and non-excusable delay.
Compensable delay are caused as a result of faulty design, incomplete drawings and specifications.  



CHAPTER THREE:
3.0 RESEARCH METHODOLOGY
This chapter highlight the various method of adopted in achieving the aim and objective of this research work and it also goes an over view of what this method are and how they era employed to achieve the set objectives.
Fellow and LIE (1999), described a research procees to involve any of the following:
. Research as a careful search\investigation
.Research as a contribution to knowledge
. Researchas a learning process.
Also, Ibrahim and Abdullahi (2008), as certed by Abdullahi (2009) referred to research methodology as the way a research goes about doing the research, unfolding a particular style and employing different techniques for collection.
Therefore this chapter forcuses on the step description of the procedural activities taken  in this research and shall include
-Area of study
-instrument use for data collection
-method of data collection 
-statistical analysis of the data
3.2 AREA OF STUDY
Every research study focuses on a specific geographical location where the research is being conducted. This research study was carried out within north-central geo-political zone such as kano, Kaduna and Abuja.
3.3 DATA COLLECTION TECHNIQUES:
Depending on the data collection method selected for every research investigation variation of data collection instrument are  available. 
According to Lawal and Adeyeye (2005), the common instrument available include, research questionnaire etc.
The research methodology  adopted here is quantitative approach. Quantitative approach according to Fellow and lie (1999), seek to gain insight and to understand people or groups, therefore in quantitative research, the briefs, understanding, opinions and views of people were investigated.
This research has been done in a  system approach involving two parts:
1. Literature review
2. Questionnaire distribution.
3.4 LITERATURE REVIEW:
To facilitate the research work in achieving objective one, which is “to identify the variations caused by consultantsin the construction industry theoretically”. An extensive literature review of relevant published and documented materials was carried out and data was gathered from existing literature such as, text book, professional journals and unpublished thesis.
This was done to get an insight into concept of variations under the construction contract and identify different variations caused by consultants and rank them on the basis of their occurrences.
 15 causes of variations orders by the consultants in building project were identified provided the basis for the formulation of a questionnaire. 
The questionnaire survey was restricted to the professionals who were involved in the building project and civil engineering project. The selection process for the respondents was carried out using the following parameters:-
1. Restricted to construction project carried out in North-central geopolitical zone in Nigeria.
2. Restricted to professionals who were involved in construction projects.
A total of 95 questionnaire was distributed to the respondent, together with a covering latter explaining the purpose of the study. These questionnaires were delivered personally to them.
The aim of the questionnaire was to collect data for ranking the causes of variations orders based on the frequency of occurrence by the respondents. Respondents were asked to rate each cause of variation based on its frequency of occurrence and also the effects caused by variations orders on projects according to the professional judgment on a given four (4) point likert scale. Statistical programme for social scientist (SPSS) was used to analyze the data collected.






CHAPTER FOUR
4.0	DATA PRESENTATION AND ANALYSIS
This chapter consists of the analyses of study of causes of variations by the consultants’ in construction project. Statistical programme for social scientist (SPSS) was used to analysed the data by the use mean, standard deviation and standard error and rank them based on the level their occurrences.
 TABLE 4.1.1 RESPONDENTS PROFESSION
	   Professions
	Frequency
	Percentage

	Architect
Structural Engineers
Electrical Engineers
Mechanical Engineer
Quantity Surveyors
Others
Total 
	10
9
1
1
26
3
50
	20
18
2
2
52
6
100



From the table above, out of a total of 50 sampled respondents Quantity surveyors accounted for over half of 26 representing 52% of the total, while 10 others are Architects representing 20%. 9 of the respondents are structural engineers representing 18%. Electrical engineers and Mechanical engineers had one respondent each representation. The remaining three (3) of the respondents are from other profession.
TABLE 4:1:2 YEARS OF PROFESSIONAL PRACTICE
	               Years in practice
	Frequency
	Percentage

	0-5
6-10
11-15
Above 15
Total
	6
25
7
12
50
	12
50
14
24
100



25 of the respondents had between 6-10 years of professional practice accounting for 50%, while 12 others representing 24% had over 15 years practice. Another 7 of them had 11-15 years of professional practice. The rest 6 representing 12% had between 0-5 years of professional practice.
TABLE 4:1:3 AVERAGE NUMBERS OF VARIATIONS ENCOUNTERED PER ANNUM
	Average number of variations\ annum
	Frequency
	Percentage

	Never
	2
	4

	Rarely
	9
	18

	Often
	28
	56

	Always
	11
	22

	Total
	50
	100


			
28 of the respondents representing 56% said they often have variations yearly, while 11 always have, another 9 said they rarely have variation. The rest 2 representing 4% said they have never had variations. 
TABLE 4:1:4: TYPE OF PROJECT
	TYPE OF PROJECT
	FREQUENCY
	PERCENTAGE

	BUILDING PROJECT
CIVIL ENGINEERING
TOTAL
	44
6
50
	88
12
100



44 of the respondents representing 88% said they are engaged in building project, while the rest 6 of them representing 12% said they are engaged in civil engineering project.


Table 4.2:1: CAUSES OF VARIATIONS BY CONSULTANTS BASED ON THE FREQUENCY OF OCCURRENCES. 
	
	CAUSES OF VARIATIONS BY 
CONSULTANTS’
	MEAN
	S. D
	S. E
	RANK

	i.
	Change in specification by consultants
	2.70
	1.055
	0.149
	1

	ii.
	Lack of proper pre-contract planning
	2.58
	0.785
	0.111
	2

	iii.
	Errors in contract drawing 
	2.40
	0.782
	0.111
	3

	iv.
	Consultants lack of required data
	2.26
	0.853
	0.121
	4

	V.
	Inadequate scope of work for the contractor
	2.24
	0.938
	0.133
	5

	Vi.
	Conflict between contract documents
	2.22
	0.648
	0.092
	6

	Vii.
	Ambiguous design details
	2.18
	0.726
	0.102
	7

	Viii.
	Specifications of unavailable materials
	2.12
	0.799
	0.113
	8

	ix.
	Lack of cooperation amongst consultants
	2.08
	0.853
	0.121
	9

	X.
	Incomplete design
	1.98
	0.795
	0.112
	10

	Xi.
	Mistake of honest beliefs of consultants
	1.84
	0.766
	0.108
	11

	Xii.
	Non-compliance of designs with government reg.
	1.80
	0.670
	0.095
	12



Responses from table 1 above on the main causes of variations by consultants show that change in specification by consultants and lack of proper pre-contract planning are the main causes of variations by consultants with the highest mean responses of 2.70 and 2.58 respectively. Errors in contract drawing had the third highest mean of 2.40, while consultants’ lack of required data had the fourth highest mean response of 2.26. Inadequate scope of work for the contractor is the fifth highest cause of variations by consultants with mean response of 2.24. Conflict between contract document and ambiguous design detail are some of causes of variations by consultants with mean responses of 2.24 and 2.22 respectively.The most frequent occurrence is change in specification by consultant has the highest ranking, while non-compliance with government regulations has the least. Therefore, change in specification by the consultants is the most frequent occur during project execution, follow by lack of proper pre-contract planning, errors in contract drawing, consultants lack of required data, inadequate scope of work, conflict between contract document, ambiguous design details, specification of unavailable materials, lack of cooperation amongst consultants, incomplete design, honest beliefs of consultants and non-compliance of design with government regulations been the least occurrence in descending order.
TABLE 4:2:2: EFFECT OF ERRORS IN CONTRACT DOCUMENT           
	EFFECT OF ERRORS IN CONTRACT DOCUMENTS
	MEAN
	S. D
	S. E
	RANK

	Delay
	2.400
	1.212
	0.171
	1

	Disputes
	2.240
	1.061
	0.150
	2

	Claims
	2.12
	0.940
	0.133
	3

	Extension of time
	2.06
	.0150
	0.163
	4

	Increase in contract sum
	2.00
	.0861
	0.125
	5

	Abandonment of the project
	1.70
	0.839
	0.119
	6



According to the responses on the severity of errors in contract documents, the highest  errors is the errors in contract documents that cause delay with the highest mean response of 2.400, while the second highest severity of the errors in contract document which cause dispute with the mean response of 2.240. Others are claims, extension of time, increase in contract sum and abandonment of project with mean responses of 2.12, 2.06, 2.00 and 1.70 respectively

TABLE 4:2:3 EFFECTIN LACK OF COOPERATION AMONGST CONSULTANTS.
	EFFECT OF LACK OF COOPERATION AMONGST CONSULTANTS
	MEAN
	S. D
	S. E
	RANK

	Delay
	2.14
	1.050
	0.148
	1

	Extension of time
	2.08
	1.085
	0.153
	2

	Dispute
	1.66
	1.022
	0.145
	3

	Abandonment
	1.56
	0.951
	0.134
	4

	Claims
	1.52
	0.814
	0.115
	5

	Increase in contract sum
	1.48
	0.814
	0.115
	6



According to the response on the effect of lack of cooperation amongst consultants, the highest ranking shows that, delay in project with the highest mean response of 2.14.
While the second highest effect of lack of cooperation amongst consultants’ leads to extension of time with the second highest mean response of 2.08. The rest are dispute, abandonment, claims and increase in contract sum with mean values of 1.66, 1.56, 1.52 and 1.48 respectively.

Table 4:2:4:  EFFECT IN LACK OF PROPER PRE-CONTRACT PLANNING.
	EFFECT IN LACK OF PROPER PRE-CONTRACT PLANNING
	MEAN
	S. D
	S. E
	RANK

	Delay
	2.28
	1.144
	0.162
	1

	Extension of time
	2.14
	1.010
	0.143
	2

	Claims
	2.00
	0.1.143
	0.162
	3

	Increase in contract sum
	1.70
	0.863
	0.122
	4

	Abandonment
	1.44
	0.760
	0.108
	5

	Dispute
	1.38
	0.602
	0.085
	6


The table above shows delay has the top ranking with the mean value of 2.28, followed by extension of time. The least is dispute with the mean value of 1.38 and has the lowest ranking.

Table 4.2.5:  EFFECT IN INCOMPLETE DESIGN.           
	EFFECT OF INCOMPLETE DESIGN
	MEAN
	S. D
	S. E
	RANK

	Delay
	2.14
	1.010
	0.143
	1

	Extension of time 
	1.94
	1.096
	0.155
	2

	Dispute
	1.84
	0.997
	0.141
	3

	Claims
	1.78
	0.954
	0.135
	4

	Increase in contract sum
	1.72
	0.031
	0.146
	5

	Abandonment
	1.60
	0.926
	0.131
	6


Effect on in-complete design has the delay in project with highest mean of 2.14. The second to the highest mean is extension of time that has 1.94. Dispute, claims, increase in contract sum and abandonment ofproject had 1.84, 1.78, 1.72 and 1.60 respectively. Delay also appears the most occurrence as result of incomplete design.
Table 4:2:6: EFFECT IN SPECIFICATION OF UNAVAILABLE MATERIALS
	Effect in specification of unavailable materials
	Mean
	s. d
	s. e
	rank

	Extension of time
	1.98
	1.152
	0.163
	1

	Delay
	1.92
	1.104
	0.158
	2

	Increase in contract sum
	1.84
	1.095
	0.155
	3

	Claims
	1.74
	0.965
	0.136
	4

	Abandonment
	1.64
	0.827
	0.117
	5

	Dispute
	1.60
	0.904
	0.128
	6



The table above, shows effect in specification of unavailable materials, the highest effect leads to the extension of time with the highest mean response of 1.98. While the second highest severity in specification of unavailable materials is leads to delay in the project executed. Increase in contract sum, claims, abandonment of project and dispute have the severity mean of 1.84, 1.74, 1.64 and 1.60 respectively
Table 4.2.8:  EFFECT IN CONSULTANTS LACK OF REQUIRED DATA
	Effect  in consultants lack of required data
	Mean
	s. d
	s. e
	rank

	DELAY
	2.06
	1.018
	0.144
	1

	EXTENSION OF TIME
	2.04
	1.029
	0.146
	2

	DISPUTE
	1.82
	1.137
	0.161
	3

	CLAIMS
	1.66
	0.848
	0.120
	4

	ABANDONMENT
	1.58
	0.859
	0.122
	5

	INCREASE IN CONTRACT SUM
	1.42
	0.642
	0.091
	6



According to the responses on the effect in lack of required data by consultants, delay has the highest mean of 2.06; extension of time, dispute, claims, abandonment and increase in contract sum has mean responses of 2.04, 1.82, 1.66, 1.58 and 1.42 respectively.


Table 4.2.9EFFECT OF MISTAKE IN HONEST BELIEF BY THE CONSULTANTS’
	EFFECT OF MISTAKE IN  HONEST  BELIEVE BY CONSULTANTS’
	MEAN
	S. D
	s. e
	rank

	DISPUTE
	1.72
	0.858
	0.121
	1

	DELAY
	1.72
	0.948
	0.134
	2

	EXTENSION OF TIME
	1.66
	0.798
	0.113
	3

	ABANDONMENT
	1.62
	0.878
	0.124
	4

	INCREASE IN CONTRACT SUM
	1.50
	0.735
	0.104
	5

	CLAIMS
	1.42
	0.758
	0.107
	6



Honest belief of consultants leads to dispute which has the highest mean 1.72 and it’s standard deviation of 0.858, the second highest mean of 1.72 with standard deviation of 0.878. Extension of time, abandonment, increase in contract sum and claims has mean value of 1.66, 1.62, 1.50 and 1.42 respectively. Therefore, the table shows dispute has the top ranking value; followed by delay in project delivery.
Table 4.2.10 FREQUENCY OF OCCURRENCES IN AMBIGUOUS DESIGN DETAILS
	Effect of responses of ambiguous design detail
	Mean
	s. d
	S. E
	RANK

	EXTENSION OF TIME
	1.98
	0.915
	0.129
	1

	INCREASE IN CONTRACT SUM
	1.98
	1.059
	0.150
	2

	DISPUTE
	1.94
	0.935
	0.132
	3

	DELAY
	1.74
	0.986
	0.139
	4

	CLAIMS
	1.64
	1.005
	0.142
	5

	ABANDONMENT
	I. 56
	0.787
	0.111
	6


The table above show, extension of time of the project execution has the highest mean of 1.98 as a result of ambiguous design detail. The second highest is increase in contract sum with 1.98, dispute has 1.94, delay in project has 1.74, claims has 1.64 and abandonment of project has 1.56 respectively. Therefore, the table shows extension of time has the highest ranking position, second ranking is increase in contract sum, while abandonment of project gets the lease
Table 4.2.11: EFFECT IN NON-COMPLIANCE OF DESIGN WITH GOVERNMENT REGULATION
	Effect of non-compliance of design with government
	Mean
	S. D
	S.E
	Rank

	DELAY
	1.94
	1.058
	0.150
	1

	ABANDONMENT OF PROJECT
	1.94
	1.202
	0.170
	2

	EXTENSION OF TIME
	1.68
	0.957
	0.135
	3

	CLAIMS
	1.54
	0.788
	0.111
	4

	INCREASE IN CONTRACT SUM
	1.46
	0.862
	0.122
	5

	DISPUTE
	1.44
	0.100
	0.705
	6



The table above, according to the responses on the effect in non-compliance of design with government regulation, the highest effect is delay and abandonment has the highest mean of 1.94 each. But delay has the highest effect because it has lower standard deviation of 1.058. The third effect is extension of time, claims, increase in contract sum and dispute with a mean value of 1.68, 1.54, 1.46, and 1.44 respectively. 
Table 4.2.12 EFFECT IN INADEQUATE SCOPE OF WORK FOR CONTRACTOR
	EFFECTOF INADEQUATE SCOPE OF WORK FOR CONTRACTOR
	MEAN
	S. D
	S. E
	RANK

	CLAIMS
	1.94
	1.018
	0.144
	1

	DELAY
	1.86
	1.246
	0.176
	2

	DISPUTE
	1.74
	1.046
	0.148
	3

	ABANDONMENT OF PROJECT
	1.64
	0.921
	0.130
	4

	INCREASE IN CONTRACT SUM
	1.64
	0.985
	0.139
	5

	EXTENSION OF TIME
	1.64
	0.127
	0.898
	6



According table above, effect of claims has the highest ranking of 1.94. the second highest is delay with 1.86, third one is dispute which has 1.74 and extension of time, abandonment of project and increase in contract sum have 1.64 each and standard deviation of 0.127, 0.921 and 0.985 respectively.  
Table 4.2.13  EFFECT IN CHANGE IN SPECIFICATION BY CONSULTANTS
	EFFECT IN CHANGE OF SPECIFICATION BY CONSULTANTS
	MEAN
	S. D
	S. E
	RANK

	CLAIMS
	2.26
	1.226
	0.173
	1

	DISPUTE
	1.86
	1.143
	0.162
	2

	INCREASE IN CONTRACT SUM
	1.84
	1.076
	0.152
	3

	DELAY
	1.74
	1.084
	0.153
	4

	ABANDONMENT OF PROJECT
	1.72
	1.031
	0.146
	5

	EXTENSION OF TIME
	1.66
	1.002
	0.142
	6



According to table 4.2.13 above, the responses on effect  in change in specification by consultants always lead to claims during project execution which has the highest mean of 2.26; while the second highest mean is dispute with 1.86 and increase in contract sum, delay, abandonment and extension of time have mean of 1.84, 1.74, 1.72 and 1.66 respectively. 
Table 4.2.14     EFFECT IN INEXPERIENCE OF EXPERT
	EFFECT OF INEXPERIENCE OF EXPERT
	MEAN
	S. D
	S. E
	RANK

	DELAY
	2.02
	1.116
	0.158
	1

	EXTENSION OF TIME
	1.84
	0.997
	0.144
	2

	DISPUTE
	1.78
	1.003
	0.155
	3

	CLAIMS
	1.76
	0.960
	0.136
	4

	ABANDONMENT OF PROJECT
	1.70
	1.111
	0.157
	5

	INCREASE IN CONTRACT SUM
	1.68
	1.058
	0.141
	6



From the table 4.2.14: The result on the effect of inexperience of expert caused delay in project delivery which has highest mean of 2.02; while the second highest effect of inexperience of expert is extension of time with 1.84. The third effect is dispute, followed by claims, abandonment of project and increase in contract sum with mean values of 1.78, 1.76 1.70 and 1.68 respectively. Therefore, delay is the most top ranking and the least is increase in contract sum.

CHAPTER FIVE
5.0 CONCLUSION AND RECOMMENDATION
 5.1.1: CONCLUSION  
Amongst all the causes of variation caused by consultants; the finding shows that, first three causes have high frequency of occurrences during project execution. Change in specification by consultants has most frequent occurrence and severity on building project, follow by lack of proper pre-contract planning. While non-compliance of government regulations, has design with the least occurrence.
Most of the effects caused by those variations orders caused by the consultants’,the effect of delay has the highest ranking occurrencein each causes.
5.1.2: RECOMMENDATION
From the conclusion, it is revealed that, the following recommendation should help in reducing the severhghg   hity of occurrence of some variations order placed by consultants during project execution:-
· The consultants design should ensure that specification is adequate and complete to avoid unnecessary changes during project execution so as to reduce variations or ambiguous specification, through proper feasibility study.
· Designers should look like always accompany their working drawings with model to enable them see what the completed building should look like to avoid unnecessary changes during project execution.  
· There should be adequate and effective communication amongst the consultants in order to avoid variations due to conflict in contract document involved in project delivery, as there are specialist the client relay on the judgment.
· Consultants should much as possible make sure that the materials specified in the drawings are available in market to avoid changes and delay.   
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FACULTY OF ENVIROMENTAL DESIGN, A.B.U
DEPARTMENT OF QAUNTITY SURVEYING
SAMARU-ZARIA, KADUNA STATE

RESEARCH QUESTIONAIRE
SECTION 1. (GENERAL INFORMATION)
1. Profession: Architect                   Structural Engr.                  Electrical Engr.                 Mechanical Engr.                 
                                  Quantity surveyor                   Other (specify)    
2. Years of professional practice:
0-5years                    6-10years                  11-15years                      above16years
3.  Average number of variations encountered per annum.
	  Never                  Rarely                     Often                           Always
4. Type of project: Building project                   Civil Engineering 
SECTION 2
Below are the causes of variation caused by consultants.
Please rate them on a scale of 1-4 where
1- Rarely 
2-  sometimes 
3- Most sometimes
4- All the time
	S/NO
	CAUSES OF VARIATION BY CONSULTANTS
	1
	2
	3
	4

	1
	Errors in contract drawing
	
	
	
	

	2
	Lack of cooperation amongst consultants
	
	
	
	

	3
	Lack of proper pre-contract planning
	
	
	
	

	4
	Incomplete design
	
	
	
	

	5
	Specification of unavailable materials
	
	
	
	

	6
	Conflict between contract documents
	
	
	
	

	7
	Consultants lack of required data
	
	
	
	

	8
	Honest wrong believes of consultants
	
	
	
	

	9
	Ambiguous design details
	
	
	
	

	10
	Non compliance of designs with government regulations
	
	
	
	

	11
	Inadequate scope  of work for the contractor
	
	
	
	

	12
	Change in specification by consultants
	
	
	
	

	13
	Others
	
	
	
	



SECTION 3
Below is a list of causes of variation and possible effects. Please Against each cause(s) of variation and effect please tick as appropriate in your experience, the effect of each cause against each effect. Note that you can tick more than one effect.
1- Never 
2- seldom 
3- often 
4- very often
	EFFECTS

	CAUSES
	claims
	Increase in contract sum
	extension of time
	dispute
	delay
	abandonment
	others

	Errors in contract documents
	
	
	
	
	
	
	

	Lack of cooperation amongst consultants
	
	
	
	
	
	
	

	Lack of proper pre-contract planning
	
	
	
	
	
	
	

	Incomplete design
	
	
	
	
	
	
	

	Specification of unavailable materials
	
	
	
	
	
	
	

	Conflict between contract drawing
	
	
	
	
	
	
	

	Consultants lack of required data
	
	
	
	
	
	
	

	Mistakes of honest belief of consultant
	
	
	
	
	
	
	

	
Ambiguous design detail

Non compliance of design with government regulations
	
	
	
	
	
	
	

	Inadequate scope of work for contractor
	
	
	
	
	
	
	

	Change in specification by consultants 
	
	
	
	
	
	
	

	Inexperience of expert
	
	
	
	
	
	
	

	others
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