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Course Goals

• The course is intended to give the student the 
knowledge and understanding of modern 
trends in Cost Engineering,

• The perspective of both owner, and contractor 
in cost estimating. 

• The basic definition in cost estimation, 

• The methods used to estimate the cost, 
pricing & associated costs with the 
constructed facilities, 
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• Project cost control,

• labor productivity.

• The direct jobsite and indirect jobsite 
expenses,

• Finally, detailed estimation for contractors 
insurances and surety bound is explained.
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Learning outcome
After completing this course, the student 

should be able to:

Understand what makes up cost—i.e. the basic 
resources (material, labor, etc.) that are 
needed to perform an activity or create an 
asset;

• Understand the distinction between cost 
elements that are directly applied to an asset 
and those that are indirectly applied;
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Learning outcome

• Use the understanding of cost elements to 
further understand how cost is measured, 
applied, and recorded to arrive at the total 
activity and/or asset cost; 

• Apply the knowledge gained to solve 
problems related to cost element source and 
definition.
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• Understand the classification of cost 
estimates, 

• Understand some of the common 
methodologies used in preparing cost 
estimates,

• Relate estimate accuracy to the level of scope 
information and methodologies used in 
preparing cost estimates, 
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Learning outcome

• Understand how to apply risk analysis to 
determine contingency in an estimate, 

• Understand how to present and review 
estimates, and apply the knowledge gained 
to specific project estimating situations.

• Differentiate between costing and pricing, 
analyze profitability, 
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Learning outcome

• Identify different classifications of labor and how 
each contributes to the final completed project;

• Develop labor rates for estimating, and develop 
and use weighted average rates/composite crew 
rates; 

• Include indirect and overhead labor and other 
costs; 

• estimate work hours for a given work scope at a 
given location; and use labor hours to monitor 
work progress.
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• Identify the six methods used for measuring 
work progress, 

• Understand the concept of earned value and 
how to use it in fixed budgets to analyze cost 
and schedule performance, and understand 
how to evaluate worker productivity.
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Text Books

• Ostwald, P. F. , Construction cost analysis and 
estimation, 2001, Prentice Hall, Inc. , USA.

• Michael D. Meye t, Estimatin g Building Costs , 
2003, Marcel Dekker, Inc.

• Aron, A. et al.,  The engineering cost 
handbook, 1997,  Marcel Decker, Inc.

• Clark, Forrest D.; Lorenzoni, A. B.; Jimenez , 
Applied Cost Engineering , 1997, Marcel 
Dekker, Inc.
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Other References

• Humphreys, Kenneth King.; Wellman, Paul 
,Basic Cost Engineering ,1996, Marcel Dekker, 
Inc. ; 

• Scott J. Amos, Skills & Knowledge of Cost 
Engineering, 2007, AACE International, venue, 
Suite 100, Morgantown, USA, Fifth Edition 
Revised
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Course outline

• Cost Engineering

–Cost estimate definitions

–Purpose of estimate

– Estimate accuracy

–Capital cost estimating

– Estimating Process

–Code of accounts
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• Labour cost

• Material cost

• Equipment cost
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Course outline
• Estimate Methods

– Opinion
– Conference Comparison
– Unit
– Unit Quantity
– Factor
– Power law & Sizing
– Regression model
– Probability
– Range estimation
– Simulation
– Optimization
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Course outline
• General overheads, contingency and profits 

– Home office
– Contingencies
– Profit
– Jobsite overhead
– Personal 
– Travel
– Equipment 
– Site offices
– Utilities
– Water & electricity & sanitary
– Testing
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Course outline

• Cost control
–System
–Elements of cost control
–Control estimate
–Cost monitoring
–Cash flow
–Earned value
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• Surety bond, insurance & Taxes 

– Surety bonds

– Insurance

– Taxes
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Marks 

• Attendance & participation  5 %

• Research Paper 25 %

• Mid Term Exam 20 %

• Final Exam 50 %
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Cost Engineering

Cost Engineering

• An area of Engineering principles where 
Engineering judgment and experience are 
used in the application of scientific principles 
and techniques to problems of:

• Cost Estimation,

• Cost Control, and 

• Profitability
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Cost Estimation

Cost Estimating

• Is one of the most important steps in project 
management. 

• A cost estimate establishes the base line of 
the project cost at different stages of 
development of the project. 

• A cost estimate at a given stage of project 
development represents a prediction 
provided by the cost engineer or estimator on 
the basis of available data.
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Cost Control
• Is the whole process of controlling the 

expenditure of cost on the project that should 
be carried out throughout the life of a project 
which is divided into two areas:

• During the design stages which is controlled 
by owners

• During the construction, where the contractor 
attempt to keep the cost of project within the 
earned value.
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• Cost

is the amount a purchaser will have to pay for 
goods or service.

• Price

is the value of goods or services measured in 
terms of money.

it would be the total amount received by the 
contractor (Cost + Profit) for carrying out a 
development.
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• Accounting

includes book-keeping, and is the proper 
recording of information about a company’s 
trading with its clients, subcontractors, 
suppliers, and employees.

• Budget

is a plan for the future against which actual 
results can be measured.
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• An estimate

is an evaluation of all the costs of the 
elements of a project or effort as defined by 
an agreed-upon scope.

• An estimate is an assessment, based on 
specific facts and assumptions, of the final 
cost of a project, program, product, or 
process. 

CE - L125



Estimate Terminology

• There are three basic stages or phases in 
project development and, for each of these, 
estimates are made. 

• Some of the terms often used to describe 
these estimates are as follows:
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1. Planning/evaluation stage

• Screening 

• Preliminary

• Quickie

• Order-of-magnitude/guesstimates 

• Rough, 

• Gross,

• Scope, etc.
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2. Basic design stage

– Preliminary 

– Budget 

– Semi detailed

3. Detailed engineering construction 

– Definitive 

– Appropriation 

– Lump sum 

– Detailed
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Incentives to Centralize Cost 
Engineering

Discussion1: 

In Groups not more than 5 persons, discuss 
the following statement and write up and 
present the results:

Centralizing cost engineering within a 
company has some very distinct 
advantages.
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1. It provides a focal point within the company 
for all cost related matters. 

2. Over time, Cost Engineering expertise is 
developed, resulting in effective cost 
estimating and cost control. 

3. With the assignment of CEs to projects, full 
time follow-up of the 

4. Cost Engineering area results on all projects. 
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5. Estimating methods development and 
maintenance will be ongoing Central data 
collection, analyses, and maintenance will 
occur. 

6. Estimates and cost control results will be 
reliable and consistent.

7. Finally, the Cost Engineering function will be 
elevated to professional status within the 
company with full recognition by management 
and others of its importance to the success of 
project management.
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Estimate Accuracy

Generally, the standards for a bad estimate are 
the following:

1. Significant overrun on the original estimated 
value, 

2. Inconsistent results (large overruns and under 
runs),
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Estimate Accuracy

3. Few details of estimate, especially where 
needed, 

4. Poorly documented, 

5. Unreliable for funds allocation, 

6. Unreliable for project control.
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Estimate Accuracy 

• The required accuracy is directly related to the 
availability of:

– information/scope,

– time, 

– available resources (people, equipment, 
money), and 

–estimating methodology or algorithm. 
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• These four trade-offs describe the classic 
Estimating contradiction.

– the more accurate the estimate, the more 
information is required;

– the more information required, the more 
time is required to produce the estimate; 
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– the more resources are required to develop 
the estimate; the more resources required, 
the more money it will cost to produce the 
estimate; 

– the more money spent, the more pressure 
to reduce resources, time, information, and 
accuracy. 

CE - L136



Estimate Accuracy vs. Time
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