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• Cost engineering is the  area of engineering principles 

where engineering judgment and experience are 

utilized in the application of scientific principles and 

techniques to problems of:

– cost estimating; 

– cost control; 

– business planning and management science;

– profitability analysis and project management; 

– planning and scheduling.
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• The responsibilities of the project cost 

engineer include:

– estimating the total cost of the project,

– budgeting, 

– cost control, 

– cost forecasting, 

– cost analysis and data development, 

– planning and scheduling. 

• Those functions give management chance to 

take corrective action before overruns and 
expenses mount uncontrollably
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• Cost engineering is different from accounting

in the sense of dealing with up-to-date costs and 

costs projected into the future rather than with 

costs that are sometime behind the fact. 

• Accountants are trained to deal with financial 

certainty, payments due and invoices in hand. 

• The cost engineer works with commitments 

which should always be up-to-date. 

• Cost forecasting requires engineering knowledge 

of:

– the scope of the work, 

– what was done, 

– what remains to be done, and 

– the project schedule. 4CM 12



• Cost Engineering

• covers very wide spectrum of functions, they include: 

– cost estimating, 

– investment appraisal, 

– risk analysis, 

– project planning, 

– productivity-measurement, 

– monitoring and control, 

– tender preparation and conditions of contract, 

– procurement/purchasing, 

– material and logistic control, 

– construction management and site supervision, 

– technical audit procedure and project finance, 

– project cost planning and cost control and cost indexing. 
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• The treatment of the cost engineering system 

will be from the viewpoint of the contractor 

working within the traditional arrangement of bill 

of quantities contract. 

• The functions to be covered are mainly 

estimating, scheduling and cost control
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• Project Control

• Project objectives are rarely met and met on time 

and within budget unless the project is controlled.

• By ‘controlled’, we mean ‘monitored and managed 

in such a way that deviations from plan are 

detected and corrected in time for the objective 

indeed to be met and met on time and within 
budget
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• Control implies:
1.Expectations of what should happen

2.Measurement of what is happening

3.Comparisons between expectations and what is

happening (or has recently happened)

4.Timely corrective actions designed to meet the

objectives, schedule, or budget.”
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• The three objectives of a construction project-quality, 

time and cost- are interrelated. 

• The effect of quality factor is implicitly included by 

adhering to the project specifications. 

• When we say project cost control we mean controlling 

the cost of executing the project as specified. 

• Time factor is different. Time and cost are so related to 

each other that it is not practically possible to control 

one independently from the other. 

• As we would see later in the common cost control 

procedure, the time control is inevitably incorporated 

into the cost control process.
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COST CONTROL AND COST 
ENGINEERING

• It is important that "cost engineering" not be 
confused with the financial accounting functions 
on a project. 

• Certainly they are closely related, especially where 
cost engineering provides information for the 
general and cost ledgers and for payroll purposes, 
but there may be major differences.
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• First , the word "engineering'' in cost 
engineering is not mere window dressing. 

• The reason for this is that in order to monitor 
and report costs properly, and  especially to 
forecast trends, one must be able to read 
plans and specifications intelligently and must  
have a solid technical understanding of the 
work going on in the field.
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• A second  major  distinction  is  the  emphasis  
on  forecasting  and  trending  in  cost 
engineering.  

• The  accountant  deals  mainly  in historical,  
documentable  facts  so that he can correctly  
pay  the bills,  make  out  invoices,  prepare  
tax  returns,  compute  the payroll, etc.
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WORK BREAKDOWN STRUCTURE

• The Work Breakdown Structure (WBS) shows the 

hierarchy of a project. 

• At the highest level is shown the facility to be achieved 

as the result of the construction activity; at the lowest 

level, as a result of successively breaking down the 

work at each level, is the work package. 

• A work package is a measurable and controllable unit of 

work to be performed. 

• It could be a network activity, but more frequently a 

group of activities . Figure 13.1 illustrates a typical 

project WBS.
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COST CODES

• Cost codes provide the basic framework upon 
which a cost-engineering system is built  in a 
modem integrated control system, they also 
provide a framework for the scheduling system 
and for other applications. 

• They also provide a structural discipline analogous 
to what CPM networking methods give to 
schedule and resource planning and control.

• Like networks, a good cost code can facilitate the 
cost-engineering process and hence aid project 
management; a poorly developed code can cause 
nothing but trouble . 16CM 12



• It is therefore vital that management as well 
as cost engineers understand the proper 
development and application of cost codes, 
and that they have insight into some of  the 
details that determine a code's success or  
failure.
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Types of Cost Codes
• Cost  codes in  most  organizations  fall into two  

major categories:

• 1 Standard  cost code

• 2  Project cost code

• The first provides for uniformity, transfer, and 
comparison of information among projects. 

• The second serves as the framework for the control 
budget on a specific project.

• Both are also often used to interface with the 
numbering of drawings and specifications, materials 
procurement documents, activity labels on 
schedules, quality assurance reports, etc 18◼CM 12



Standard  Cost Code

• A standard cost code is a systematic classification 
and categorization of all items of work or cost 
pertaining to a particular type of work.

• There may be different standard codes for different 
types of work, even within the same organization.

• In some sectors of construction, there are more or 
less widely accepted industry standard cost codes.

• The best-known example is the Master format 
published by the Construction Specification 
Institute.
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• The Master format is actually a WBS.

• It also provides a standard for numbering and 
classifying sections of plans and specifications, 
a standard system for manufacturers to 
catalog literature about construction materials 
and equipment, and an office filing system for 
a contractor's own documents and 
correspondence on projects. 
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Project Cost Code

• A project cost code is a systematic classification and 
categorization of all items of work or cost pertaining 
to a particular project.

• There is normally a different project cost code for 
each project, but each should be derived from the 
standard cost code  so that different  projects  can 
be compared,  and especially so that meaningful 
information can be maintained for estimating 
purposes. 

• It is also important that the project code be 
prepared as soon as possible after the project is 
authorized  so  that costs from  the very  beginning  
can be  accurately distributed. 21CM 12
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Deriving a Project Cost Code

• The item code taken from the standard cost code becomes 
just one part of the code for a typical project code item. 

• This part we will refer to as the "work-type code“ In addition 
to this, it is common to add a "project number," an "area-
facility code,“ and a "distribution code" to form the complete 
code for a particular item in the project code.

• An organization will normally have standards specifying how 
these additional elements are formed, but the actual codes, 
at least for the project number and  area  facilities, will  be 
unique to  the project  at hand.

• Figure  13-3 illustrates how  the conversion from standard 
code to  project  code takes  place.
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Example: Figure 13-4 gives an example of a code for a particular item in a

project cost code. Here the project code 88NB04 means that this is the fourth

(04) negotiated (N) building construction (B) job started in 1988 (88). The area-

facility breakdown, assuming this is a typical high-rise building, is chosen to

give a separate “area” to each floor, with no further breakdown to “facilities” on

the floor. The code “11” here refers to work on the eleventh floor. The work-

type code, “03320”, indicates that the costs are for placing lightweight-

aggregate concrete. Distribution code “2” means that in this code we are

collecting the material cost.
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• Direct versus Indirect Costs
Direct costs are those which can be immediately associated in the field 

with work directly contributing to the physical completion of the 
permanent facility contracted for by the owner.

indirect costs  are those which  necessarily  contribute  to  the support 
of a project as a whole, but cannot be identified  directly with 
specific work items in the permanent facility.

Concluding Remarks
Project cost codes must be simple, clean, concise, and easy to 
interpret .
Use the standard cost code as a guide only.

Do not incorporate its exhaustive detail. 
Ask only for essential and readily identifiable units of work. Area-
facility breakdown should be logical and practical, and should never 
be changed in the middle of a project.
Such a change destroys all chance of consistency in cost records, 
even though a new breakdown might later seem to suit the project 
better.
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• Control budget

• The control budget is the basic reference 
standard for monitoring and controlling cost 
status on a project. 

• The structure for the control budget is the 
project cost code. 

• Its standards for reference are derived from 
the cost estimate and include the quantities 
associated with each item of work in the code.

◼27◼CM 12



• In addition, the control budget usually makes 
provision  for recording  and reporting  the 
following:

– Actual performance, to-date and this period

– Projections or forecasts to completion 

– Variances in absolute and/or relative  terms

– Reasons or conditions associated  with  excessive 
variances
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• SOURCES OF DATA FOR COST CONTROL

• The main sources of data for field cost control are :

• (1) labor and equipment  time sheets; 

• (2) field surveys of quantities of work in place;

• (3) any other fragments of information that will assist in 
forecasting cost trends; and

• (4) data obtained from other parts of the project control 
system, including scheduling, procurement, and quality 
assurance.

• Each of these is important, and comparisons between these 
various measures are essential to evaluate project status 
satisfactorily.
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• Time Sheets

• Labor and equipment time sheets are usually filled 
out daily  and  submitted either daily or weekly by 
foremen, operators, superintendents, or 
timekeepers, depending on company policy. 

• Weekly sheets need one dimension for days of the 
week, and hence only one employee or machine is 
listed per card.

• As a rule, to capture more accurate information it is 
desirable to use daily time sheets. Week-long 
memories can quickly fade in the last 15 minutes on 
Friday after noon if one expects supervisors to recall 
everything at this time, even with the aid of their 
diaries.
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• ENGINEERING ECONOMY IN COST ENGINEERING

• Especially in the planning and design stages but also 
in construction. cost engineers are often called upon 
for studies requiring a thorough understanding of the 
principles and methods of engineering economy. 

• Cost engineers are often called upon for studies and 
recommendations requiring the comparative 
economic evaluation of alternatives in technology 
and procedures.
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• The ability objectively and rationally to make studies 
of this kind requires a thorough understanding of the 
time value of money so that capital costs, operating 
costs, replacement costs, and other costs can 
somehow be reduced to a common basis for 
comparison. 

• Techniques and concepts involved include present-
worth analyses, equivalent annualized costs, 
benefit/cost analyses, break-even or payout time, 
rate of return on investment, and cash-flow analyses. 
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• Project Finance

• Cost engineers must often also work closely with 
managers, accountants, financial analysts. and 
scheduling engineers to forecast the cash or 
borrowing needs of the project.

• Such analyses can be done from the point of view of 
the owner, the contractor, the lenders, or all of 
these.

• Cash-flow problems, even on seemingly profitable 
projects, have too often caused failures. 

• The main tool for these studies is the discounted 
cash flow and its associated rate of return on 
invested capital.
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