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Marking Criteria:
 We expect the learners to write minimum one well expressed point in three lines against each allocated mark. This means one needs to write 15 lines with 5 well expressed points to get high grades for a 5 marks question.

For high grades use examples and illustrations where appropriate. 
	The Importance of Estimation in Construction Work

Assessment # 3

1. The determination of  Labour, Equipment, Time & Material quantities for a project all form part of the estimation process.

Money forms the tie between each of these resources and would require careful computing to determine how much is needed to complete the construction project. All involved parties in the project show a keen interest in the estimation process at various stages of the project.

It is important that all estimates are as close to the true value as possible.

Estimations are necessary to correctly arrange the funds for the project. Failure to do so can result in wasted time, project failure, and client disappointment. Estimations are also necessary for the client, as it allows them to evaluate the prices submitted by various contractors, and allows them to get the best contractor at the best price. Carefully produced estimates will also allow the consultant or contractor to achieve a profit from the project. 

Bill of Quantities is a document used in tendering to itemise materials, parts and labour and their costs. Bills of quantities are prepared by quantity surveyors and building estimators.

A cost estimate is the approximation of the cost of a project. Typically completed in two stages which consist of firstly finding the total units for constructing the structure based on the physical dimensions such as the area, volume and length. Secondly by multiplying the figure obtained by the cost of the structure per unit.

The approximate estimate is prepared from the practical knowledge and cost of similar works. The estimate is accompanied by a report duly explaining necessity and utility of the project and with a site or layout plan. A percentage 5 to 10% is allowed for contingencies.
Three areas of the preparation process of estimates are as follows 
Plinth area method

 Cubical contents method

 Unit base method

Plinth area method:
The cost of construction is determined by multiplying plinth area with plinth area rate. The area is obtained by multiplying length and breadth (outer dimensions of building). In fixing the plinth area rate, careful observation and necessary enquiries are made in respect of quality and quantity aspect of materials and labour, type of foundation, height of building, roof, wood work, fixtures, number of storeys etc.

Cubical Contents Method:
This method is generally used for multi-storeyed buildings. It is more accurate that the other two methods viz., plinth area method and unit base method. The cost of a structure is calculated approximately as the total cubical contents (Volume of buildings) multiplied by Local Cubic Rate. The volume of building is obtained by Length x breadth x depth or height. The length and breadth are measured out to out of walls excluding the plinth off set.

Unit Base Method:
According to this method the cost of structure is determined by multiplying the total number of units with unit rate of each item. In case schools and colleges, the unit considered to be as ‘one student’ and in case of hospital, the unit is ‘one bed’. The unit rate is calculated by dividing the actual expenditure incurred or cost of similar building in the nearby locality by the number of units.

Project budget is the initial financial plan laid out, which serves as a yardstick for comparison with the actual cost during the course of a project. During the project the budget may undergo several changes or revisions due to changing nature of the project. 

A project budget is the total amount of authorized financial resources allocated for the particular purpose of a project for a specific period of time. It is the primary financial document that constitutes the necessary funds for implementing the project and producing the deliverables.

Preparing a project budget can be done in three basic steps.

1. Estimate Anticipated Costs

2. Justify the Budget Outline

3. Ensure Cost Effectiveness

The first step in preparing a budget is to carry out the estimation of project expenses to identify the expression of project activities. The key purpose of the first step is to ensure that anticipated costs are estimated and expressed in a monetary amount that is reasonable and tied to project objectives and work plan.

Now you have an outlined budget with the details on the expenses per cost category, justifying a budget outline is the second step in preparing a project budget. Budget justification comes in the following three steps:

* Reviewing every cost category for accuracy

* Confirming Overheads

* Summarising the Review

The second step ends up with developing a justified and approved budget sheet for the project.

The final step to prepare a project budget is about evaluating it for cost-effectiveness. It means the budget will be effective if it fully covers all the costs that incur for project goals and objectives, with no cost overruns and underestimates.

Cost-effectiveness analysis helps complete the final step. Through this analysis you must examine the proposed cost estimates and identify the planned outcomes of your project. Then you determine whether the budget ensures the highest effectiveness of the project in terms of the expenses to be incurred for project goals and objectives. Cost-effectiveness analysis will help you gain insight into the monetary inputs and the desired outcome of your project.

Here are examples of the cost-effectiveness ratios you can use to evaluate your budget:

· Average Cost-Effectiveness = Total Project Costs / Project Effect

· Marginal Cost-Effectiveness = Change in Total Project Costs / Change in Project Effect.

Administrative Approvals are required for minor modifications and improvements to development sites. Administrative approvals are generally the simplest level of site plan approval.

2. 

(a) Estimates are made for a material rate based on experience and knowledge of the materials by the estimator. Material rates are also estimated after taking into consideration the following factors; Transport cost, Loading and unloading, Handling on site, Storing, Wastage to cover breakage, losses, and theft which may cover 2-10%.

(b) Labour rates can often be a difficult and unpredictable rate to estimate, based on weather effects, and the skill sets/experience of the labour used. It is important that skilled, unskilled and semi skilled labour time sheets are kept on a regular basis to help with estimates. Several factors can be calculated on a day to day basis to help with estimates such as; basic wage rates, payment for inclement weather conditions, paid holidays, travel expenses, overtime, sickness benefits, insurance, conveyance of labour.

(c) By calculating the total number of hours the equipment can be put to work, this will assist with the estimates for equipment rate. Quantity of items to be used also adds to the rate. The following lists are considered when estimating equipment rate; cost of capital investment, depreciation, cost of fuel and lubricants, repairs and maintenance, salaries of operators, allowance for idle time & insurances.

3. It is important that either an estimator or project manager conducts the estimation process is very fine detail, and experience plays a big role in the success of the project through accurate estimations. 

It is easy to get caught up in old processes, and time wasting estimations, for example the 'stick estimating process'. For people new to the business/industry, the stick estimating consists of a number of steps;

- List all the various parts of the job/project

- List all the hours it will take someone to complete each portion

- List all the materials that will be used on each part of the project

- List each sub-contractor that will be needed

- List additional items that will be needed to complete the job (storage units, rentals, permits, porta loos etc)

- Go back through the list and put a cost on each item

- Finally, have a knowledgeable second party check through your estimate plan and double check your math.

If these steps are followed correctly on this old school plan then you will get a very accurate estimate/job cost. As this plan is usually so time consuming, it is very rarely done correctly, and as a result can create a plan that is inadequate for the project and can eat into project profits.

In the modern day construction industry it is important to get an estimation or quotation done within 3-5 days, putting you back in front of the customer, unlike the time costly 'stick estimating' process, so therefore a more direct approach is taken by modern day estimators, opting for the 'Unit Cost' process. This process is much faster, and just as accurate as the stick estimating process.

Unit costing follows the following steps

- Compile all the line items for the job

- Attached a unit cost to each line item

- Total your numbers then have them double checked by a second party that knows what they are doing.

By this point you can apply the markup, to get the price which will be presented to the client, allowing you to go ahead with the quote and move on with the sale of the job.
When using math & probability it is helpful to understand the following formula and calculations to help with an estimating procedure

Standard Notation (for simple random sampling)

     population
     sample
   N   

size

     

   n   

size

   μ   

mean

   x   

mean, estimate of μ

   σ   

standard deviation

   s   

standard deviation, estimate of σ  

X     the result, viewed as a random variable
E[X] = μ

StdDev(X) = σ/√n

  X is approximately normally-distributed

Total Project Cost Estimate Parts
 A project estimate should be made up of five parts as follows: 
- Preliminary Engineering (PE) 
- Utility Relocations (UTIL) 
- Right-of-Way Acquisition (ROW) 
- Construction (Const) CE (CE) 
- Total Project Cost (Proj. Est.)
Categories of Estimating Levels ƒ 
- High Level Estimates – Generally those estimates performed before any design work is performed – Generally called programming or planning level estimates. ƒ 
- Mid Level Estimates – Generally those estimates performed during design work is performed ƒ 
- Low Level Estimates – Generally those estimates performed at the P, S, & E time and during the construction. 
Preliminary Engineering (PE) 
Assumptions – PE includes all activities prior to bid letting. PE would include surveys, conceptual design, preliminary design, final design, functional design, project management, environmental, etc. Basically if you perform some sort of work on a project between conception and the P, S, & E submittal it should be accounted for as Preliminary Engineering. 
General Rules of Thumb for High Level Estimates ƒ 
- PE = 0.5% of Construction Estimate for Resurfacing (In-House Design) ƒ
- PE = 4.4% of Construction Estimate for New Construction (In-House Design)
- PE = 8.0% of Construction Estimate for New Construction (Consultant Design) 
General Rules of Thumb for Mid Level Estimates ƒ 
- PE = 0.5% of Const Est. for Resurfacing (In-House Design), unless you know something different ƒ 
- PE = 4.4% of Const Est. for New Construction (In-House Design), unless you know something different ƒ 
- PE = Consultant Contract Amount Plus 5 to 7% of the Consultant Contract, unless you know something different. 
General Rules of Thumb for Low Level Estimates ƒ 
-PE = Actual Costs Accumulated plus an additional amount for any anticipated remaining work yet to be completed.
A long list of elements form the estimating procedure

- Items & Units (The estimator creates a list of activities that need to be performed with the aid of the drawings and specifications. The units of measurement are determined based on length, width, height, area or volume of various components of structures) 

- Taking off the Dimensions ( items will require detailed dimensions being taken off materials to be used, and drawings of the plan/project)

- Materials Rate ( details that should be known by the estimator or project manager based on the exact specification given.

- Labour Rate ( A variable sector based on the amount of labour required for the project, and the skill levels required for each unit or part of the job)

- Equipment Rate ( Amounts are estimated and calculated to determine what equipment needs to be used, for how long, and covering hidden costs for equipment)

- Project Approval ( Two types of approval have to be secured for construction projects; administrative & technical approvals)
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