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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. 

	1.

(i) Estimation / estimating is the process of finding an estimate, or approximation, which is a value that is usable for some purpose even if input data maybe incomplete, uncertain, or unstable. The value is nonetheless usable because it is derived from the best information available.

Typically, estimation involves “using the value of a statistic derived from a sample to estimate the value of a corresponding population parameter.” 

Through various formal & informal processes, to determine a range of most likely to describe the missing information. 

Overestimated if the estimate exceeded the actual result; 

Underestimated if the estimate fell short of the actual result. 
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Importance of Cost Estimation 

Project planning is an important step towards cost estimating. Proper & accurate planning will reveal tasks, resources required. Durations & other factors needed during a cost estimation process. At first, detail information about the tasks must be obtained before begin with cost estimation in order to produce the project cost estimate accurately.

Cost estimation can be done either manually or using a software. One such method is estimation done by analogy. This method looks into similar projects & compares the current project estimate and then projects its cost estimation. The next method depends upon expertise who is familiar with this project type & perform an analysis and then start with the estimation depending upon her knowledge. The third method depends upon the use of formulas and algorithms include PERT formula & summing the estimates for various tasks. 

The important part is to focus on target date for delivery. Everything determines your cost. 

Every project, whether external or internal has the cost implications to the company’s bottom line profit, cash flow and overall finance. Poor knowledge of the tools & techniques would end up in bad cost management.   
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Cost Associated with Constructed Facilities

· includes both the initial capital cost & the subsequent operation & maintenance costs.

· Each of these major cost categories consists of a number of cost components.

The capital cost for a construction project includes the expenses related to the initial establishment of the facility:

· land acquisition, including assembly, holding and improvement

· planning & feasibility studies

· architectural and engineering design 

· construction, including materials, equipment & labor

· field supervision of construction 

· construction financing 

· insurance and taxes during construction 

· owner’s general office overhead

· equipment & furnishings not included in construction 

· inspection & testing 

The operation & maintenance cost in subsequent years over the project life cycle includes the following expenses:

· land rent, if applicable  

· operating staff

· labor & material for maintenance & repairs

· periodic renovation 

· insurance & taxes

· financing costs

· utilities

· owner’s other expenses

The magnitude of each of these cost components depends on the nature, size and location of the project as well as the management organization, among many considerations. The owner is interested in achieving the lowest possible overall project cost that is consistent with its investment objectives. 

In most construction budgets,  there is an allowance for contingencies or unexpected costs occurring during construction. This contingency amount may be included within each cost item or be included in a single category of construction contingency. The amount is based on historical experience & the expected difficulty of a particular construction project. E.g. one construction firm makes estimates of the expected cost in five different areas: 

1) design development changes

2) schedule adjustments 

3) general administration changes (such as wage rates) 

4) differing site conditions for those expected

5) third party requirements imposed during construction, such as new permits.

(ii) Bill of Quantities 

- details the terms & conditions of the construction or repair contracts and itemizes & most commonly prepared in accordance with the Standard. 

- the prime purpose of the Bill of Quantities (BOQ) is to enable all contractors tendering for a contract to price on exactly the same information. Subsequently to this, it is widely used for post-tender work such as: material scheduling; construction planning; cost analysis; and cost planning. 

A bill of quantities (BOQ) is a document used in tendering in the construction industry / supplies in which materials, parts, and labor (and their costs) are itemized. It also (ideally) details the terms and conditions  of  the construction or repair contract and itemizes all work to enable a contractor to price the work for which he or she is bidding.

The practice historically of estimating building costs in this way arose from non-contractual measurements, taken off drawings to assist tenders in quoting lump sum prices.
There are different styles of bills of quantities, mainly the Elemental BOQ and Trade Bills.

(iii) 

Approximate estimates – to form an approximate judgment or opinion regarding the worth, amount, size, weight, etc. Unlike the word guess, approximate implies the use of a logical or mathematical method. The estimates cost of a work is a close approximation of its actual cost. It depends on accurate use of estimating methods and correct visualization of the work, as it will be done.

Generally, the accuracy of a cost estimate will reflect the information available at the time of estimation. A construction cost estimate serves one of the three basic functions: design, bid and control. For establishing the financing of a project, either a design estimate or a bid estimate is used. 

Purpose of Estimating : To give a reasonably accurate idea of the cost. An estimate is necessary to give the owner a reasonably accurate idea of the cost to help him decide whether the works can be undertaken as proposed or needs to be curtailed or abandoned, depending upon the availability of funds and prospective direct & indirect benefits. 

 Types of Construction Cost Estimates 

1) Design estimates: cost estimates encountered run parallel with the planning and design as follows:

· screening estimates 

· preliminary estimates

· detailed estimates 

· engineer’s estimates 

2) Bid estimates: is usually derived from a combination of the following approaches :

· subcontractors quotations

· quantity takeoffs

· construction procedures

3) Control estimates : is derived from available information to establish: 

· budget estimate for financing 

· budgeted cost after contracting but prior to construction 

· estimated cost of completion during the progress of construction
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Three Steps in Preparation of an Estimate:

1 . Taking out quantities 
- the measurements are taken off from the drawings and entered on measurement sheet or dimension paper. The measurements to be taken out would depend upon the unit of measurement. For example, in the case of stone masonry in superstructure, length, thickness and height of the walls above plinth level would be taken out from the drawings and entered on the measurement sheet, (the unit of measurement: cubic meter) whereas, in the case of plastering only the lengths and heights of the walls would be entered. (unit of measurement: square meter).

Step 2 & 3 are known as Working Up: 

2. Squaring out 

- working out volumes, areas, etc. and casting up their total in recognized units.

3. Abstracting 

- all the items along with the net results obtained in the second step are transferred from measurement sheets to specially ruled sheets having rate column ready for pricing.

All calculations in these stages and every entry transferred should be checked by another person to ensure that no mathematical or copying error occurs.

Principles of Deciding Unit of Measurement:

1. The unit of measurement should be simple and convenient to measure, record and understand. 

2. It should be one, which provides for fair payment for the work involved. 

3. In the result it should yield quantities, which are neither too minute nor too large. 

4. The price per unit should not be a very small figure or a very large one, that is, generally costlier items will be measured in smaller units, cheaper ones in larger units. 

5. The unit of measurement may sometimes depend upon the unit for the raw material and/or labor and/or important dimensions. E.g, stone masonry is measured in cubic meters because raw materials are measured in cubic meters plastering or pointing is measured in square meters, as the labor is considerable.

 (iv) 

 Project Budget  

· creating & staying on budget is a critical answer. It may seem like an elementary approach but it works. 

· Time equals Money. Be sure to create a project cost control schedule where you review the costs on a regular basis.  Each time a change is made, it usually adds money to the budget and time to the schedule. 

· Setting a contingency. Unforeseen conditions that arise during the construction add necessary costs. 
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Creating a budget that supports the project: 

1) Collaborative & get input from an experienced team member

2) Learn from other projects / past project that was similar in type or scope to the current one, and use it a model. 

3) Know the  core costs to the total budget. Flexibility to scale the project to be completed within the budget – or about expanding the budget. 

4) Prepare to change budget estimates – the need to manage the project budget continually. Vigilant manager compares actuals-to-date against the initial budget and then against anticipated costs toward completion at regular intervals. 

5) Monitor resources especially salaries are a big component of the budget, constantly & review resource usage weekly to make sure putting the proper amount of hours per week into their tasks. 

6) Be transparent.  Keep team members informed of the evolving budget forecast. And they’ll understand any request to change directions if they come up. 

7) Manage scope. Scope creeps busts budgets. To avoid unplanned work that leads to cost overruns. Seek additional funding for the project to cover change orders. 

And finally, using the right project management software is one of the best way to know exactly where your project stands; to track how much time and money has been spent, and to forecast the cost & timeline for the entire project. The right tool wont eliminate cost overruns, but it can help manage them. 

(v) 

Administrative Approvals 

The formal acceptance by the department concern is termed “administrative approval” of the work, and is, in effect, an order to execute certain specified works at a stated sum to meet the administrative needs of the department requiring the work. 

The administrative approval must be acquired first. 

The approval is given by a competent authority at the user department. If for example, the health department wants to construct a hospital, it may contact the Public Works Department to carry out feasibility studies, provide layout drawings and specification to enable initial cost estimates to be determined as explained in the previous paragraph. 

The owner of the project (user department) is provided with the drawings and cost estimates for him/her to give the go ahead when the proposals from the Public Works Department are deemed acceptable. The above process is known as the administrative approval. 

Technical Sanction


When the user department / owner gives his approval for the initial drawings and cost estimates, the Public Works Department goes ahead to provide detailed design, drawing and cost estimates. 

Detailed reports must be approved by a competent person(s) at the Public Works Department. 

The amounts are variable pursuant to the orders issued by the competent authority from time to time. For every work to be carried out, except petty repairs, a properly detailed estimate must be prepared for the sanction of competent authority. 

Requirement of sanction – it is fundamental that no work shall be commenced or liability incurred until administrative approval has been obtained, properly detail design and estimate have been sanctioned, expenditure sanction has been  accorded and allotment of fund made and orders for its commencement issued in writing by competent authority.
2. 

Elements of A Cost Estimate Made

Quantity Takeoff: The foundation for a successful estimate relies upon reliable identification (takeoff) of the quantities of the various materials involved in the project.

Labor Hours: Labor hour amounts can be developed by crew analysis or applied on a unit man-hour basis. The use of a labor dollar per unit of work (e.g: $15 per cubic yard for grade beams or $20 per cubic yard for walls) is only applicable when the cost history supports the data being used. 

The estimator must make allowance for the varying production capability that will occur based upon the complexity of a project.

a) 

Material Prices: Material prices, especially in today's current market, fluctuate up and down. 

The estimator must both understand and anticipate the frequency and extent of the price variations and the timing of the buying cycle. 

Material prices may be affected by:

· purchase at a peak or slack time of the year for the manufacturer

· material availability

· the size of the order

· the delivery timeframe requirement

· physical requirements for delivery, such as distance, road size, or site access

· payment terms and history on previous purchases

· sole-source items

· exchange rates (if the material will be imported into the country.)

b) 

Labor Rates: The labor rate is the cost per hour for the craftsmen on the project. 

To determine any craft rate, whether union or open shop, the estimator starts with the basic wages and fringe benefits.

· To the wages and fringe benefits, the estimator must add payroll burdens and others mandated by legislation and/or company operations. These burdens, plus the base wages and fringe benefits, determine the hourly cost of a craft classification (i.e., carpenter, pipefitter, etc.).

· The hourly rate can also involve a mixed crew where a mix of different crafts for a work crew for the performance of the work.

· Overtime or the lack of overtime is another consideration in determining the calculation of the hourly rates. A project that is scheduled for completion using a forty hour work week will have a modest amount of overtime costs required in the estimate. A project that is scheduled for extended 50, 60 or even 70 hour work weeks will have a substantial amount included for overtime and loss of productivity.

c) 

Equipment Costs: Equipment rates depend on the project conditions to determine the correct size or capacity of equipment required to perform the work. When interfacing with other equipment, cycle times and equipment capacity control the costs on the project. Costs will also differ if the equipment is owned by the contractor as opposed to rented.

Subcontractor Quotes: A subcontractor quote, like the general estimate, contains labor, material, equipment, indirect costs, and profit. It is dependent upon having the quantities, labor hours, hourly rate, etc. The amount of the subcontractor quote is also dependent upon the payment terms of the contract, and previous payment history between the subcontractor and general contractor. Bonding costs should also be considered.

Indirect Costs: Indirect costs consist of labor, material, and equipment items required to support the overall project.

· For the owner: design fees, permits, land acquisition costs, legal fees, administration costs, etc.

· For the contractor and subcontractor: mobilization, staffing, on-site job office, temporary construction, temporary heat/cooling, and temporary utilities, equipment, small tools and consumables, etc.

Profit Amount: Apply appropriate or contracted profit rate uniformly to all contractors and to original bid and change orders.

3. Cost Estimating Procedure

Good estimating procedures are extremely important in the development of an accurate cost estimate because without the right combination of procedures, the estimate will not come together properly and could cause the overall burst of the entire effort. Methods of construction cost estimating include unit quantity and total quantity detailed methods as well as approximate estimates. 
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Estimating Procedures:

Step 1 – Determining the scope of work. Before undertaking any in depth construction estimate.

Step 2 – Having determined that the company will bid the project, he then will have a good idea of which subcontractors will become part of his team on this project and begin his call list. 

Step 3 – Visit the job site. Familiarity with the job site and the factors surrounding its location is also a critical step in the estimating process. 

Step 4 – Perform the takeoff. 

Step 5 – Prepare scope sheet. Scope sheet assist the estimator at bid time by knowing in advance what his subcontractors will include & exclude at the time of bid.  

Step 6 – Let her rip. Repeating the steps gets to be like riding a bike. The project will determine the people involved and then the procedure starts all over. 

Estimation during Project Report Stage & for Project Approval 

1) Items & Units 

- the estimator create a list of activities that need to be performed with aid to the drawings and specifications. It can be used for the bill of quantities for tendering & making payment to contractors. Activities that can be undertaken include: Lineout & Excavation. The unit of measurement are determined based on length, width, height, area of volume of various components of structures.

2) Taking off the Dimensions

- requires a suitable dimension being taken off materials & the drawings done in appropriate units for each item, and allowances made for portions of the items to be factored appropriately  in which are not required to be removed before construction starts.  

3) Material Rate 

- suppliers usually provide price quotations for the materials. It should be included : transport of the material, loading & unloading, handling on site, storing, watch & ward, wastage to cover breakage, losses, theft which may vary from 2%-10%.

4) Labour Rate

· depends on the skill & size of labour. Calculation can subsequently be made for the cost of labour per head for each day, includes:

a. basic wage 

b. payment for inclement weather

c. paid holidays 

d. expenditure incurred on travel, labour camps

e. overtime payment

f. sickness benefit 

g. insurance 

h. any other payment as per statutory requirement 

i. conveyance of labour 

j. items (b) to (i)  form a % of the basic wage

5) Equipment Rate 

· Calculating using the quantity of item and output of the equipment. Determining equipment rate by:  
a. cost of capital investment 

b. depreciation 

c. cost of fuel and lubricants 

d. repairs & maintenance 

e. salaries of operators & helpers

f. allowance for potential idle time 

g. insurance 

h. any other related  expenses

However, lump sums are quoted  in cases where the cost of the item cannot be determined by measurement. This is usually obtained using past experience or based on the work content of the item. 




The following costs should also be added:

a. expenditure on surveys, data collection, design, drawings, and estimating

b. land acquisition 

c. establishment required during the execution of work 

d. allowance for unforeseen works that may be found necessary in the course of execution 

e. overhead expenses, which are meant to be incurred on site, as well as, in the head quarters

The cost of work plus the additional associated cost summed up to give the total cost of the project. 

6) Project Approval 

· Two types of approval have to be secured for construction projects: the administrative & technical approvals. 

7) Administrative Approvals 

· the administrative approval must be acquired first. The approval is given by a competent authority at the user department. The owner of the project (user department) is provided with the drawings and cost estimates for him/her  to give the go ahead when the proposals from the Public Works Department are deemed acceptable. 

8) Technical Sanction 

· When the user department (owner) gives his approval for the initial drawings & cost estimates, the Public Works Department goes ahead to provide detailed design, drawing & cost estimates. Detailed reports must be approved by a competent person(s) at the Public Works Department. 

Advantages & Pitfalls of the Cost Estimating :

1) Accuracy & Error Correction 

2) The cost estimation problem – to accurately estimate the final costs of large, complex public projects & also of our ability to manage these projects to established budgets. A consequence of many factors – principally an inadequate analysis & correction of poor cost estimating practices. Additionally, poor project management and poor communication wit the public further adds to the problem. 

The number of high-visibility projects where it appears to the public & the media that costs are “running away” or “out-of-control” seems to be increasing – and the cost increases involved are large.

· it appears that the factors most directly influence success or failure are a) expertise & policies of the owner and b) procurement procedures.

· The professional team  engaged in projects were judged to be competent, by the owners, leading to the conclusions that problems in poorly performing projects may lie primarily with the ability of the owner to lead and manage the project process. 

· Risk mitigation was not well-understood or applied, even in elemental ways, in particular as it related to cost over-runs and unforeseen events. 

· Consistent, complete and relevant data are very hard to get and almost impossible to validate after project completion. 

· Conclusions based on reported cost data, unless the conclusions are grossly evident, should also be treated with caution. 

3) Efficiency and Cost Control 

· efficiency refers to the ability to do a task quickly and accurately, saving the business both time & money. When the right model is chosen, the business can realize gains from efficiency by using cost estimation to quickly calculate expenses and make choices on funding projects, choosing suppliers and other activities. 

4) Subjectivity 

· on the downside, cost estimation is somewhat subjective. This means that sometimes a manager can make mistakes just as easily when using a cost estimation model than when working without one. 

5) Variable factors 

· markets are in constant flux, prices change and technology is always moving onward. This leads to constant changes in price, which means that costs have to be frequently updated and values changed to match. This can be a drain on time, especially in high complex models. 
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On Going Control of project costs, is an element of good project management, since cost is the principle dimension of value analysis. One of the most important tasks and responsibility relates to cost estimating and control, budget analysis and cost programming, alternative cost plans and progress payments, change order analysis and the contingent cost forecasting. Project control & operation construction will give an added value to the reports prepared part of the cost control processes as to give more attention on the technical and constructability aspect that may impact the cost in many ways and ensure the attention is brought to the end client as to maintain the budget desired while variations and change orders are ongoing during the design and construction process till delivery. 
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