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 Introduction: 
Time and Cost is one of the basic components of efficient housing delivery in Nigeria especially under the current transformational agenda of the Federal Government of Nigeria. Time and Cost are essential tools for Project and Construction Managers which they use to meet up with agreed delivery date for a project. Contractor bids often include Direct and Indirect Cost as described from practices of Carr(1988). Direct Costs are physically traceable to the activity in an economic manner and not counted if the activity is not performed for example labour, plant and materials. Indirect Costs are mainly business Costs that are not physically traceable and counted even if the activity is not performed.  For example, job-site superintendent and tower crane. Direct Cost Estimates are theoretically assumed to be risk free (Tah et al,1993: 282) where a risk free estimate described as the most likely of the known scope of works  (Mak and Picken, 2000: 131).
Project Costs may be classified into variable and fixed Cost (Carr,1988). If a cost changes in proportion to a change in volume or quantity, it is variable, for example Project Insurance, Building Insurance, Building Permit, Project Supervision, Security, Crane and Job Site Offices. If cost remains unchanged in total despite wide fluctuations in volume or quantity, it is fixed. Example, Installation of electric phone service to the jobsite and installation of shops, hoist and warehouse facilities. Lump sum bids give an owner fixed prices whereas unit rate bids give owners a set of variable costs.
Using a typical Building estimate, Brook (2004: 109) broke down the elements of a project estimates as: Labour (23%), Plant (5%), Materials (28%), Subcontractors (44%). However, this may vary between projects. The choice of estimating methods depends on the quality of available information. An estimate of total construction cost proceeds through four main stages:

Preliminary estimates: This is used in the briefing stage and based on cost records of broadly similar projects.

Detailed estimates: This is prepared by the Project Management team prior to tender, based on accurate quantities measured from working drawings and prices from previous project documents. Contract Sum which may be a very good guide to the client cost in the case of fixed priced contract but less so in other circumstances.

Operational estimates: This is usually prepared by the contractor based on the planning of site operations. A cost estimate can never be more accurate than the information it is based on.  The high cost of finances in today’s business environment necessitates fast completion dates in order to obtain early return on investment which necessitates time management on project delivery. The required completion times for the construction stage should be written in the contract document since they may have an important bearing on the tender price. The tools to be used by construction and project managers in ensuring time management is in the use of latest technology of MS Project 2007 or 2010, critical path networks. In order to ensure that a project is completed on schedule, the project manager should take the following steps:  

1.Establish Targets or Milestones- Times by which identifiable complete sections of the work must be completed. As each target event occurs, compare actual against targeted performance. For example whether the sketch plans were completed on scheduled date.

2. Assess the effect of performance to date on future progress- If necessary, replan so as to achieve original targets or to come as near as possible to achieving them. Request appropriate action from those directly responsible for various activities.

Furthermore time is the only thing that money, power and position cannot buy. Once it is gone, it can never be recovered. Project Time Management are based on time and cost schedules developed for the project and an information system that will provide data for comparing expected with actual performance. The information or monitor system measures or evaluates and reports work progress, comparing it with the planned performance which keeps the Project Manager appraised of the nature and extent of any deviations. Time can quickly get out of hand on construction where production conditions are volatile.
Project monitoring must detect such aberrations quickly. Time control information must be timely with little delay between site work and management review performance. This timely information gives the Project Manager a chance to evaluate alternatives and take corrective actions while an opportunity still exist to rectify problem areas. The amount of time available for the works to be carried out may be dictated by the client; for example getting a shopping centre ready for Christmas shopping period. Alternatively, the contractor may be asked to indicate how long it anticipates the project will take.
The contractor’s estimation of the project duration may be the competitive edge it has over contractors tendering for the same project even though the bid price is higher.

Definition of Key Terms:

Time: The measured or measurable period during which an action, process or condition exist or continues. It refers to duration. Time is the primary concern of every client especially when all human and material resources are available on a project.
Cost: An amount paid or required in payment for a purchase; a price for expenditure, the expenditure of something such as time or labour. Several estimates of cost are prepared during the stages of a project. A contractor may prepare an estimate of the cost to him of a project, but the tender price he submits will be an assessment of the highest figure that will secure him the contract, this is usually referred to as the client’s cost.

Project Manager: A Project Manager is an individual whether male or female who is responsible for overall control of a project. On a large project site he is usually assisted by a Quantity Surveyor, dealing with financial control and a clerk of works dealing with site progress and  quality control. It is also necessary to have specialists to help with the control of complex electrical Installations or Mechanical equipment.
Project: Is a series of tasks arranged in a defined sequence or relationship that produces a pre-defined output or effect. A project always has a start, middle and an end (Project Management Institute, Body of Knowledge 1999, PMBOK).

Cost Estimate:
An approximation of the probable cost of a product, program or project computed on the basis of available information.

Four common types of cost estimates are (1) Planning Estimates (2) Budget Estimate (3) Firm Estimate (4) Not to exceed estimate.

Milestone: Within the framework of Project Management, a milestone is an event that receives special attention. It is often falsely put at the end of a stage to mark the completion of work package or phase.

Time Management: Is an act of planning, controlling and finally executing specific activities, especially to increase efficiency or productivity. It applies to a wide usage area starting from personal time organization and up to business related time management.

Cost Planning: Permits control of expenditure throughout the design and construction stages.
Construction Manager: A construction manager oversees construction projects. He or she hires or supervises  subcontractors under him.
This paper aims at creating awareness on the importance of time and cost in the execution of building projects, in view of the above, the objectives of this paper includes;
a. To explain the importance of proper cost management as it applies to effective performance of Building Projects in Nigeria.

b. To elucidate and explain time as an ingredient of good construction management.

c. To spell out the importance of Project and Construction Managers in modern site management practices.

d. To emphasize the need for professionalism by Builders in the execution of Building Projects in Nigeria.
Cost Management refers to management of cost related activities achieved by collecting, analyzing, evaluating and reporting cost information used for budgeting, estimating, forecasting and monitoring cost. Cost is usually measured in monetary units such as Naira (Nigeria) or Dollars (US). The importance of cost management on a construction site is to ensure efficient management of constrained resources to generate the most value. For operational cost management system, transactions are captured with reasonable accuracy, costs are promptly reported, deviations are promptly detected and corrective measures are promptly taken as such project cost management includes the processes required to ensure that the project is completed within an approved budget. Cost Management involves two major processes
a. Resource Planning- This is the process of determining what physical resources and what quantities of each should be used to perform project activities.

b. Cost Estimating- The process of developing an estimate of the cost of the resources needed to complete project activities.
Cost Management Processes: 

Cost Budgeting: The process of allocating the overall cost estimates to individual work items in order to establish a cost baseline for measuring project performance.

Cost Control: The process of influencing the factors which create changes to the cost baseline to ensure that changes are beneficial. It is also an effort aimed at determining that the cost baseline has changed managing the actual changes when they occur.

It is important to note that most directors in construction firms are more concerned about their profits, cash flow analysis and life cycle costing hence project manager should have a good knowledge of cost management principles.

Basic Principles of Cost Management: 

Tangible Cost or benefits are those costs or benefits that an organization can easily measure in Naira.

Intangible Cost or benefits are costs that are difficult to measure in monetary terms.

Direct Costs are costs that can be directly related to producing the products and services of the project.

Indirect Costs are costs that are not directly related to products or services of the project, but are indirectly related to performing the project.

Sunk Cost:     Is money that has been spent in the past; when deciding what project to invest in or continue, you should not include sunk costs. 

Cost Management involves three basic principles namely Cost Planning, Cost Accounting, Cost Control.

Cost Planning: Cost Planning is the term used to describe any system of bringing cost advise to bear upon the design process. It is an essential ingredient of a successful project. Planning the cost of a construction project concerns keeping the cost within a predetermined cost estimate during the design stages. This planning normally involves the preparation of a cost plan and carrying out of cost checks. The process of cost planning involves the preparation of an estimate which is aimed at providing an estimate of the probable cost of a project before a project design is commenced.
Cost Planning has three main functions:
-Early indication of cost prior to design development
-Confirmation of financial commitment for the building owner.

An ‘Early Warning’ system for any changes in design or construction techniques. When preparing a cost estimate the following guidelines must be followed;

-Specify date of preparation

-State period for which price is valid

-Identify any exclusion
-State assumed tender date

-Update estimate for time, quantity and quality.
Cost Planning does not merely estimate the tender sum but probes much deeper into the cost implications of each part of the building whereby each design is analyzed and costed and the final decisions maintains a sensible relationship between cost, quality, utility and appearance. Cost Planning permits control of expenditure throughout the design and construction stages. Cost Planning demands close co-operation between the Architect, Engineer and Quantity surveyor. All forms of cost planning involves three phases.
Phase 1: The estimate or establishing the target cost

Phase 2: The Cost Plan

Phase 3: The Cost Checking.
Cost Planning and Cost Control are normally carried out by Project Managers and the processes need to be effective for the following reasons:
-Client Demands

-Current Economic Conditions

-Increased Competition

-Need for control of Construction Costs

-Distribution of costs in a balanced manner.

The process of cost planning and cost control can be conveniently represented by using the Royal Institute of British Architects Plan of Work for the design team. The stages of cost planning and cost control and their relationship to the RIBA plan are shown in Table below:
 Stages of Cost Planning and Control
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Figure A.

A building must be designed so that it can satisfactorily perform its required functions. It might, for example be able to cheapen the cost of a factory roof by incorporating more columns and thus increasing the roof spans. Cost can often be reduced by disregarding the aesthetic quality of the building to be erected. Plain facades devoid of any form of embellishment could reduce the aesthetic quality of the building to be erected. Plain facades devoid of any form of embellishment could reduce costs but provide uninspiring elevations. 
Cost Control: Refers to all methods of controlling the cost of building projects within the limits of a predetermined sum, throughout the design and construction stages. The main features of several cost control methods used by management on construction projects are summarized. An illustration is given of a cost control system shown above in Figure A is fairly typical of current practice.
Cost Control Procedure for Construction works: The construction industry, unlike many manufacturing situations is concerned mostly with one-off projects. This naturally creates difficulties for effective management control because each new contract is often characterized by the following features:

-A fresh management team

- Labour is transient and recruited on ad-hoc basis

-Sites are dispersed throughout the country which tends to cause problems in effective communications with other parts of the company.
-Subcontractors and Lump labour are common.

-Added to all this is the ever-changing weather conditions. To control cost on site is a very big task for most construction managers. Paperwork done in the site office can provide guidance on what control actions should be taken and while we continue to call it cost control system it is better to refer to it as cost information system.

The elements of any control system are:

-Observation

-Comparison of observation with some desired standard

-Corrective action to take if necessary
A cost control system should enable a construction manager to observe current cost levels, compare them with a standard plan or norm and institute the corrective action to keep cost within acceptable bounds. The system should help to identify where corrective action is necessary and provide pointers as to what action should be.

Unlike the humble thermostat, most cost control systems have an inordinately long response time. Even the best current system provides information on what was happening   last week or last month. As the work is typical of a one-off project, it is quite likely that the information is only partly relevant to the work going on now. So the scope for corrective action is limited. For example, the system might indicate on 1st May that the formwork operation in March cost too much. If the formwork operations are still continuing the manager will give this work particular attention, but if the formwork is complete nothing can be done to correct the situation.
In the conventional systems described below two fundamental points are important. First, all costs must be allocated, even if this is on a very ‘coarse grained’ coding arrangement. If only the major items are monitored you can be sure that the wasted time will be booked against the items which are not being monitored. Thus the manager will be deluded by the reports on the ‘important items’ into thinking the whole site is satisfactory; in fact it might be incurring disastrous hidden losses. Second, there must always be a standard against which to compare recorded costs. In simple projects this might be the bill of quantities; generally, however, a properly prepared and appropriately updated contract budget forms a better basis.  
Time as an ingredient of good Construction Management:
Construction is usually a complex activity and usually involves a lot of planning, brainstorming, hard work, human resource management and wisdom. Planning  requires two important resources-time and money, the two are inseparable. It helps to reduce contingencies in future as we take steps in advance to avoid those risks and uncertainties. Planning helps in being efficient and effective. It shortens the gap between where we are and where we want to be. It contributes to organizational success. If we don’t plan, we have to face the reality as it comes, else we could have dealt with our priorities. A plan should be simple, clear, flexible and continuous.

To ensure efficient project delivery, intelligent Project Managers do not toil with time management. Some of the tools Project Managers use in managing construction sites include Construction Schedules, Critical Path Methods, bar charts and constructions programmes using MS2007 or MSProject2010. Modern construction sites are managed using Project Construction Programme prepared with the aid of MS Project, 2010. A programme is the conversion of construction plan to a time-related chart. The construction programme sets out the progression and sequence of the works for key activities in sufficient detail to show the contractor’s plan to a time-related chart. A programme is important because it supports the following actions:

· Inform the client of the contractor’s intentions
· Provides a time table of activities

· Determine plant requirement time.

· Determine labour requirement time

· Provide a basis for control and monitoring of activities

· Aid the production of cash flow charts

· Provide time evidence in relation to claims

· Enable all parties to assess the consequences of delays and interruptions

· Allow an assessment of changes or alterations to the works during the construction period with respect to time and therefore cost.

Use of MS Project 2010 to Prepare a Construction Programme:  
Micro-Soft Project 2007 and 2010 are basic tools used to prepare a construction programme. A construction programme which is usually prepared by a Registered Builder helps the client to know the commencement and finishing date of his project. If there is any change in the programme, the client should be informed. Project Managers should be very proficient in the use of Micro-Soft Project 2010.
Critical Path Method: The planning and scheduling of a construction projects normally uses a network-based procedure referred to as the Critical Path Method (CPM). It was developed especially to provide an effective and workable procedure for planning and scheduling construction operations.

The critical path method (CPM) for scheduling often referred to as critical path scheduling is the most widely used scheduling technique. This method calculates the minimum completion time for a project along with possible start and finish times for the project activities. Indeed Project Managers regard critical path scheduling as the only usable and practical scheduling procedure. Computer programs and algorithms for critical path scheduling are widely available and can efficiently handle projects with thousands of activities.
The critical path itself represents the set or sequence of predecessor/successor activities which will take the longest time to complete. The duration of the critical path is the sum of the activities durations along the path. Thus the critical path can be defined as the longest   path through the “network’ of project activities. The duration of the critical path represents the minimum time required to complete a project. Any delays along the critical path would imply that additional time would be required to complete the project. Critical path scheduling algorithms impose restrictions on the generality of the activity relationships or network geometries which are used. In essence, these restrictions imply that the construction plan can be represented by a network plan in which activities appear as nodes in a network as in the figure below B below. Nodes are numbered and no two nodes can have the same number or designation. Two nodes are introduced to represent the start and completion of the project itself.




                 Activity–on-Note Representation of a Nine Activity Project
The heart of Critical Path Method is a graphical project plan that shows all the construction activities necessary for project completion and the order in which they will be done. This graphical network portrays in simple and direct form, the complex time relationships and constraints among the various segments of a project. It has the tremendous advantage of easily accommodating modifications, refinements and corrections. It provides the project manager with twelve invaluable time control information devices.

1. Concise information regarding the planned sequence of construction operations.

2. A means to predict with reasonable accuracy the time required for overall project completion and the times to reach intermediate construction goals (commonly called milestones).

3. Proposed start and finish calendar dates for project activities consistent with the construction plan.

4. Identification of those ‘critical’ activities whose expedient execution is crucial to timely project completion.

5. A guide to reducing project time.

6. A basis for scheduling subcontractors and material deliveries to the project site.

7. A basis for balanced scheduling of manpower and construction equipment on the project.

8. Th  e rapid evaluation of time requirement for alternative construction methods.

9. An effective model for numerically computing project status.

10. An essential vehicle for progress reporting, recording and analysis.

11. A basis for evaluating the time effects of the construction changes and delays.

12. A language for the communication of plans, processes and goals for the entire project team.   
Bar Charts: Is normally used by project Managers for plotting the earliest start time of each activity followed by a bar to represent its duration though most construction programmes is prepared using MS Project 2007 or 2010.

The Role of Project and Construction Managers in Modern Site Management Practice:
Professionals in the construction industry are normally concerned with construction projects and contribute to the successful delivery of the project whether they have the designation of ‘project manager’ or not. For effective construction supervision, it is recommended that they regard their contribution to delivery of the structure as a ‘project’ in itself. The Project Manager is responsible for overall control of a project. The Project Manager in the construction industry must be a construction professional with requisite qualification and relevant skills and experience. Depending on the project, the project manager may be an engineer, architect, builder, quantity surveyor or a consortium of professionals. There are four essential attributes of a Project Manager:

1. He must have considerable background of practical experience so that he is thoroughly familiar with the workings and intricacies of the industry.

2. The Project Manager must have or have available to him persons with expertise and experience in the application of specialized management techniques to the planning, scheduling and control of construction operations which are typically computer based.

3. The Project Manager must have the capacity to step back from complex details of daily construction operations and look into the future-planning for upcoming activities, checking material deliveries, determining manpower and training requirements, identifying possible changes to the work and future problem areas.
4. The Project Manager must have the personality and insight that will enable him to work harmoniously with other people, often under very strained and trying circumstances. He must work with and through people in the performance of his duties. Doing this requires a basic understanding of human resource management. 
A construction Manager oversees construction projects. He or she hires and supervises subcontractors under him. He is in charge of the day to day running of the site. The day to day direction of field operations is handled by a site supervisor whose duties involves coordinating the subcontractors, directing construction operations and keeping the work progressing smoothly and on schedule. A construction manager must be very hardworking, practical knowledgeable on the site management processes.

Construction and Project Manager must work in harmony to ensure speedy completion of a project. They must be at home in the use of MS-Project 2010, use of theodolite to take levels and be computer literate. 
Attributes of Project and Construction Managers in Modern Site Management Practices: 

Project and Construction Manager play an important role in modern site management practices. As such construction and project managers must be academically and practically sound in the course of their work .They must understand the environment, human resource, be able to interpret working drawing and must be very hardworking. They must be able to supervise and manage a site well. Supervision entails 

1. Making available the necessary environment/infrastructure required by a subordinate to perform a task effectively.
2. Monitoring the tasks of the subordinate in a phased, systematic manner based on prior agreement with the subordinate.
3. Supporting the subordinate in areas that the subordinate is weak.
4. Identifying areas that the subordinate needs to be developed and assisting in such development.

To exercise full control on a construction site, a project manager must possess the following attributes:
1. He must have considerable background of practical experience so that he is thoroughly familiar with the workings and intricacies of the industry.

2. The Project Manager must have or have available to him persons with expertise and experience in the application of specialized management techniques to the planning, scheduling and control of construction operations which are usually computer based.
3. The project manager must have the capacity to step back from the complex of daily construction operations and look into the future-planning for upcoming activities, checking material deliveries, determining manpower and training requirements, identifying possible changes to the work and future problem areas.

4. The project manager must have the personality and insight that will enable him to work harmoniously with other people. He must work with and through people in the performance of his duties.
Professionalism in the Built Environment: One of the reasons why we have incessant building collapse in the Nigeria is due to lack of involvement of professionals in the built environment in the design and construction stages. Professionals in the built environment must be involved from the inception of a building project to completion stage. Professionals in the built environment are Builders, Architects, Engineers, Estate Surveyors and Valuers, Quantity Surveyors, Surveyors and Town Planners.

A builder is the professional at the centre of the physical construction of buildings. His role in the building development process in general is to construct according to specifications. He does this by taking charge of the activities on a building construction site in translating designs, working drawings, schedules and specifications into a physical structure. He uses his production management   expertise, coupled with the necessary resources such as money, manpower, materials and machineries in the execution of building projects. His expertise in Building production management is the main professional input that he renders on building projects. In the construction of a building , the builder carries out the buildability and maintenability analysis at the design stage, prepares production management document and manages the production process on site. As such a builder should exhibit high degree of professionalism in the discharge of his roles on site so that the client can have value for his money.
Conclusion and Recommendations:
1. Construction industry is dynamic ever changing with emerging new technologies as such Project Managers should be very conversant with modern cost control techniques, wastages minimized so that clients can have good value for their money.
2. Builders should exhibit a high level of professionalism in the discharge of their duties on site.

3. Time is of primary concern to most clients, Project and Construction Managers must be able to conveniently use MS Projects to prepare Construction Programmes before the commencement of a project.

4. They should take necessary steps to avoid unnecessary delay on site.

References:

Austen A.D & R.H Neale, Managing Construction Projects (A Guide to Process & 

      Procedures), International Labour Office Publications, 1984 Edition.

Bamisile A. 2004, Building Production Management, Foresight Press Limited,

       Lagos, Nigeria.

CORBON Training Manual 2012, The Essentials of Construction Programming

      (Planning and Monitoring) using Microsoft Project 2007.

FGN(2006), National Building Code, Abuja, Nigeria

Hore A.V and Kehoe J.G, Construction 1, Management Finance Measurement,

      Macmillian Press Limited, Houndmills, London, 1997 Edition.

Jagun Consults Compilations 2010 on Effective Supervision Skills for Construction 

       For Construction Professionals.
James. F. Building Procurement Systems, A clients Guide, 3rd Edition, The White 
       House, Englemere, Kings Ride, Ascot Berkshire SL5 77B, England.

Obiegbu, M.E(2009), Unique Roles of Professional Builders in the Society. A

       Paper presented at a one-day seminar organized by Rivers & Bayelsa States

       Chapter of NIOB at Port-Harcourt, Rivers State, 18th November, 2009.

Samuel. L, Sena A and Roine Leiringere, Construction in West Africa, West Africa Built

       Environment Research(WABER) Conference and EPP Books Services Limited, 2012 

      Edition.
B





START





A





C





D





END





H





I





G





F





E








1

