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i. Estimating is the determination of approximate quantities of resources needed to accomplish project objectives. it is also the process of looking into the future and trying to predict project costs and resource requirements.

Estimates are needed in order to evaluate or quantify the funds and resources needed to execute the entire project. It is also used to compare offers given by tenders and select the suitable contractor at the lowest price. In addition to this, it helps contractors to earn reasonable profits and also enable them to organise all resources required to complete the project.

ii. The bill of quantities is a document which provides an itemised list of project specific measured quantities such as work, prices, dimension, and other other details deduced from the drawings and specification in the tender documentation.

iii. Approximate estimate is a preliminary estimate performed during the early stage of the project within a short period and this gives a rough idea to help decide whether to proceed with the project or not. This preliminary estimates are not used during the actual execution of the project. It is also referred to as feasibility estimate.

The approximate estimate is prepared from the practical knowledge and cost of the similar past project. There are two main steps required to prepare the approximate estimate. Firstly, the total units for constructing the project is based on the item’s physical dimension such as the area, volume or length. Secondly, the dimension is multiplied by the cost of the item per unit. The cost record from previous similar projects kept by site supervisors is used to prepare a more accurate and reliable approximate estimate.

iv. Project budget is the financial plan which gives a detailed estimate of all the cost required to execute and complete the project. It also helps in ensuring that the actual cost during the execution of the project is within the authorised financial resources allocated for the project. The project budget also serves as a yardstick for comparing the actual cost during the execution of the project, the main goal is to control the project cost within the approved budget and to accomplish the expected project goal.

The Project budget is prepared based on project activities as per the construction program. The first step in preparing the budget is to estimate anticipated costs and resources needed before commencement of any activity, then take into account any related costs for ongoing and future activities.

v. Administrative approval is the process of obtaining departmental approval for a project work which is to be initiated by the owner and has connected requirements with another department. The administrative approval must be acquired first. It can also be referred to as the communication of formal acceptance of the proposals by the competent authority of the administrative department requiring the work. For example, the fire service department wants to construct a fire service station in a particular location, the public works department is contacted to carry out the necessary feasibility studies. Once the study is completed, the public works department provides drawings and cost estimate to the fire service department. Then the owner of the project submits this study to the competent authorities in his department for approval.

After receipt of administrative approval, detailed estimates are required to be prepared for technical sanction. The technical sanction should be accorded by the competent authority before a work is taken in hand. Technical sanction amounts to a guarantee that the proposals submitted during the administrative approval stage are technically sound, and that the estimates are accurately prepared and are based on adequate data. If for example, the fire service department gives his approval for the initial drawings and costs estimates, the public works department goes ahead to provide the detailed design, drawing and cost estimates. This detailed report must be approved by a competent authority within the public works department.

2. 
a) A material rate
The material rate is obtained by measuring the quantity of material required for the project accurately from the drawing and the required specifications. The suppliers provide price quotations for the materials and the estimator will include, transportation cost, loading and unloading cost, site handling cost, wastage cost (this covers breakage, losses and theft which varies from 2%-10%), material storage and security cost. 

b) Labour rate
The labour rate is unpredictable and depends on many factors such as job location, availability of skilled labour, weather conditions, contract wage regulations, general market conditions, and so on. The labour rate is made based on the cost of labour per head for each day which includes the following;

· Basic wages 
· Payment for inclement weather when the labour reports to work but cannot be assigned any work or can do work only for a part of the day due to unfavourable weather or heavy rains.
· Paid holidays
· Travel expenses, labour camps
· Overtime payment
· Sickness benefits
· Insurance
· Any other payment as per statutory requirement
· Conveyance of labour

c) Equipment rate
Estimating the equipment rate can be done by firstly identifying the ownership and operating costs which takes into consideration the following;

· Cost of capital investment
· Depreciation
· Cost of fuel and lubricants
· Repairs and maintenance
· Salaries of operators and helpers
· Allowance for potential idle time
· Insurances
· Any other related expenses 

Furthermore, the equipment rate is calculated by using the quantity of items and the output of the equipment which is based on the total hours the equipment can be put to work.





3. 
Estimation is the process of looking into the future and predicting the project cost by the determination of approximate quantities of resources required to accomplish project objectives. The procedure of estimating the project cost requires to first of all break the project into items & units based on the drawings and project specifications. Once the project has been itemised, it has to follow the quantification process which involves reading or scaling dimensions from the drawings, then the material, labour and Equipment rates are deduced. At the end of the estimating work, the estimation report has to be approved by a competent authority.

The estimator creates a list of activities to be performed using the contract drawings and specifications. The application of an itemised activity list helps to keep the project as clear as possible, it also helps in planning each activity and resources, hence projects are much easier to be executed. This list can be utilised for the preparation of the bill of quantities, for tendering and making payment to contractors. The principal units of measurement encountered are length, width, height, area and volume. Occasionally standard methods of measurement require the insertion of an item. This is an item of work without a measured quantity, for example disposing of surface water in excavation work, testing the drainage system, labours on brickwork, and so on.

The taking off, also referred as quantity surveying, is the second procedure in the estimating process which is the measurement of dimensions, and the compilation of descriptions from the drawing and specification. Not only is the taking off process a valuable source of information in the tendering process but it can also be used throughout the operational work of a construction project. The accuracy and the way the taking off list is drawn up is very important in the management of the project. When the estimator and site personnel understand what the taking off process says it can lead to more effective management of the project. The Taking 0ff Process can be use for example in a proposed development project when obtaining quotations for hire, lease, or purchase of plant and equipment.

The above mentioned procedures helps to define the cost associated with different rates such as material, labour and equipment rates. The material rate is the combination of the supplier’s quotations(price) and the transportation cost, loading and unloading cost, site handling cost, wastage cost, material storage and security cost. Also, the pricing of the material can be affected by a number of factors such as order size, delivery costs and exchange rates. 

The cost of construction project highly depends on the requirements of labour for various activities during construction. There are direct and indirect costs associated with the labour. They are the salary of labours, their accommodation, food, insurance cost etc. Thus it is essential to understand the quantity of labours required for each activity of the construction, in order to estimate the final cost of the project. There are different types of labours (skilled, semi-skilled and unskilled) which are required in the construction project. These labours have different salaries and skill requirements. Their optimum use in every work in construction is essential to minimise the construction cost. The labour rate is made based on the cost of labour per head for each day. The following questions will help in the determination of the estimate:
· What is the staff time required to perform the project?
· How many full-time and part-time employees are involved in the project?
· What is the number of working hours needed to perform the work?
· What is the hourly rate?

Furthermore, the equipment rate is calculated by using the quantity of items and the output of the equipment which is based on the total hours the equipment can be put to work. The calculation takes into consideration the ownership and operating costs.

The sole reason for estimating all the above mentioned rates is to identify the cost attached to each rate, in order to prepare the project budget. However, to validate the estimation, it needs to be approved by the competent authorities. The approval is done in two levels namely administrative and technical approval.
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