Tendering & Estimating – Steve Tindall
Calculation of costs for materials; labour and plant 

Introduction to Unit Rates
Rates for costing work items are based on a standard measured unit. For example, brickwork is measured as a metre square (m2) item and concrete is measured in cubic metres (m3). We know that each unit contains the same amount of material. For example, every square metre of a half brick thick wall contains 60 bricks and every square metre of 100 mm thick blockwork contains 10 blocks. The same applies to the labour element. It should take a craftsperson a specified period of time to complete each unit of a measured item, whether it is brickwork, concreting, floor joists, wall plastering, and so on. Knowing these constants makes calculating unit rates a straightforward exercise.
Materials costs
The unit cost of a material can vary considerably, depending on the quantity required, the speed with which the purchasing contractor settles its accounts and the turnover of the materials supplier. A contractor that purchases materials in large quantities and can be relied on to settle accounts promptly should be able to negotiate price discounts for materials. Estimators should always obtain quotations for materials — in some cases, several quotes from different suppliers for the same item — in order to ensure that unit rates are accurate. 
Estimators must also make some allowance for wastage. This can vary from one material to another. For example, there will a greater wastage with mortar than with the bricks. In deciding the amount to allow for wastage, estimators need to consider the different situations in which waste can occur, such as through cutting, application, storage and transport.

Calculating unit costs

This is how to calculate the material cost per square metre of a half-brick wall. Bricks are usually priced by suppliers as a cost per 1000 bricks, so it requires a simple calculation to work out the cost per metre square. Suppose the supplier charges £350 for 1000 bricks. Then:

One brick will cost:   
One square metre of brickwork costs:  60 x £0.35 = £21.00
Add an allowance for waste @ 5%:  £21.00 x 1.05 = £22.05
The estimator would also need to consider the mortar. One square metre of half-brick wall would use approximately 0.03 cubic metres of mortar. So if mortar costs £85.00 per cubic metre delivered to site, a square metre of brickwork would use:
£85.00 x 0.03 = £2.55
Again an allowance must be made for wastage. For mortar, allow 10%:
£2.55 x 1.10 = £2.81
Therefore the material cost for one metre square of a half-brick thick wall is: 
£22.05 + £2.81 = £24.86
Whatever type of brick is used, the formula would be the same — the only difference would be the cost of the bricks. Similarly, the material unit price would be the same regardless of the amount of brickwork required, whether it is 10 m2 or 1000 m2.




Labour rates
Labour rates are not the same as pay. This is because a contractor has hidden costs. An estimator must add a sum to the recommended union pay rate to cover:

insurance contributions
pension contributions
holidays with pay
public holidays with pay
lost production
sick pay
CITB levy of 2.5% (a training levy imposed on all contractors by the Construction Industry Training Board)

These costs will be based on a percentage of the recommended weekly wage that would be paid by the employer. This table shows the calculation for a craftsperson:
	Description
	£

	Weekly wage of craftsperson
	  380.00

	Insurance contribution   12.5%
	    47.50

	Pension contribution      10%
	    38.00

	Holidays with pay          4 weeks @ £380/48
	    31.67

	Public holidays              (£380/5) x (8/48)
	    12.67

	Lost production             say 3 weeks @ £380/48
	    23.75

	Sick pay                        say 2 weeks @ £380/48
	    15.83

	CITB levy                      2.5%
	      8.50

	Total cost (to employ a craftsperson for 1 week) =
	£557.92


An estimator can use this total weekly cost to calculate the hourly rate and the cost for a craftsperson to build one square metre of half-brick thick wall.

The hourly rate is:   

A bricklayer would, on average, build one square metre of half-brick thick wall in one hour, so the labour cost to build one square metre of wall would be £14.31. However, if the bricklayer took 1 hour 15 minutes to build the wall, because it involved more complex construction or overhand work, then the cost would be:
£14.31 x 1.25 = £17.86

Contractors know the time that craftspeople take to carry out different operations and their average output. This is based on many years’ experience, and supported by work studies. The rates take into account varying conditions, and the different output of skilled, semi-skilled and unskilled labour. Estimators can also obtain labour output rates from estimating books and from various sources on the internet.
So, continuing with the half-brick thick wall, we can add the cost of labour to the cost of materials.
Materials	= £24.86
Bricklayer 	= £14.31

Bricklayers usually work in gangs - normally two bricklayers will work with one general operative to keep them supplied with bricks and mortar. To get the rate for a 2:1 team, an estimator would need to add 50% of the operative’s labour cost. This must be based on the same time as the bricklayer takes to complete one square metre of wall, in this case one hour. The weekly wage of an operative is £295. Using the same calculation as shown on page 20, this gives an hourly rate of £11.31. So:
Materials 	= £24.86
Bricklayer 	= £14.31
Operative 	= £11.13
Total cost 	= £50.30 per square metre 

Finally, an estimator would have to add a percentage for profit. This varies from company to company and would be determined, in part, by how keen the company is to win the contract for which it is submitting a tender. In this case, assume a profit margin of 10%. The total unit cost of building a half-brick thick wall would now be £50.30 + £5.03 = £55.33 per square metre.











Prime cost of day work rates

A bill of quantities is based on unit rates for a range of work related activities. However, there will be occasions when it is not possible to use unit rates, such as:
where the ground conditions for excavation work are unknown
where the total extent of the work is unknown
where it has been agreed between the client and contractor that the works will be carried out on a day work basis
In these circumstances, day work rates would be used. The actual day work rates would be inserted in the bill of quantities and used for variations and additional work items (as per the above points) that cannot be measured in the normal way. Day work rates for all trades are published by the Building Cost Information Service (BCIS) or can be obtained from Building magazine’s website (www.building.co.uk) — click on ‘data’ and then ‘cost updates’.









Plant rates

There are two main components to plant costs:
fixed costs relate to non-productive activities, such as delivery, transport and, where appropriate, erection 
operating costs relate to activities where the plant is being used and covers the cost of an operator, fuel, maintenance and repair
Plant can be either hired or owned. However, because of idle time and relatively high maintenance and replacement costs, many contractors prefer to hire plant.

Plant cost in unit rates
Whether plant is hired from an external company or obtained from the construction company’s own plant division, it has to be costed to the project. This cost would be based on unit rates. These rates take into account the replacement costs of the plant, maintenance costs, fuel, operators’ wages and delivery.  
Consider, as an example, the hire rate for a JCB back actor, a common piece of machinery that is seen on most building sites.
Hire rate	= £250.00 per week
Driver’s costs 	= £350.00
Fuel requirements 	= £300.00 (200 litres @ £1.50 per litre)
Total cost 	= £900.00

The hourly cost is:   

We need to know the rate at which the back actor can excavate soil. In this example, the back actor is to dig a foundation trench 1 metre deep and excavate a total of 27 cubic metres of soil and load it onto a lorry. This usually takes 6 hours.

The output per hour = 

The cost per cubic metre = 
To this figure, an estimator must add the cost of an operative acting as a ‘banksman’. Suppose the operator’s hourly labour cost is £12.00:

The labour cost per cubic metre = 
Therefore, the total unit rate would be £7.80 per cubic metre.
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