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Cost Control Systems 

• Input  >>> Process >>> Output 

• Cost control: The work should be completed 
within the budget so that the owner can 
realize his expected profits and keep financial 
requirements within anticipated limits.
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Objectives of a Cost Control Program

• 1. Detect potential budget overruns before, 
rather than after, they occur

• 2. To keep supervisor informed of the budget 
for his area of responsibility and how his 
expenditure performance compares to the 
budget. 
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• 3. All persons working on a project will be 
cost-conscious and aware of how their 
activities impact on the project cost. 

• 4. To minimize project costs by looking at all 
activities from the viewpoint of cost 
reduction.
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Cost Reporting vs. Cost Control

• Cost reporting must not be confused with cost 
control.

• In the past there has been a tendency for 
project managers (PMs) to issue a monthly 
cost report comparing actual expenditures to 
the initial estimated cost of the project, 
labeling this cost control.

• It is not control, but reporting. 
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• Reporting actual expenditures is the 
accountant's job.

• Forecasting cost trouble spots before funds 
are committed and determining corrective 
action to minimize these expenditures is the 
CE's job.

• In other words, cost control is spotting trouble 
spots and taking action, and the accountant's 
cost report is one of the tools used by the CE.
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Cost Control Versus Financial Control

• Financial control is concerned with receipts 
and expenditures, which are important to 
good bookkeeping and accepted accounting 
practice.  

• The financial control structure must be in 
accordance with generally accepted rules of 
accounting, and must serve the requirements 
that relate to contract payment provisions, 
taxation, regulations, or project capitalization. 
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• Financial accounting also reflects the pricing 
of a contract, which may differ significantly 
from its costing

• Budget (cost) control should be approached as 
an application of Pareto's law, which 
essentially states that 80 percent of the 
outcome of a project is determined by only 20 
percent of the included elements.
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• isolate and control in detail those elements 
with the greatest potential impact on final 
cost, with only summary level control on the 
remaining elements.  

• Most project cost elements (materials, 
equipment, and overhead) can be predicted 
or established with reasonable accuracy if the 
project is properly planned and estimated.
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• The greatest variable in the final cost of a 
construction project is usually the labor cost.

• Labor cost is a function of worker hourly cost 
and worker productivity, but although hourly 
rates are relatively easy to predict, 
productivity is the real variable.  
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Elements of a Cost/Schedule Control 
System

• 1. Know what has to be done: Have good 
financial and time yardsticks with which to 
measure cost performance and physical progress.

• 2. Know what has been done: Know where the 
project stands. All cost and schedule 
commitments for engineering, materials, labor, or 
services must be known and kept up to date.

• 3. Know what remains to be done: Forecast the 
cost and schedule for all remaining work out to 
project completion. 

CE - L12 12



• 4. Know what is wrong early and why: 
Compare, analyze, and find out where and 
why cost or schedule deviation is occurring. 
Compare the forecast to the control estimate 
and schedule.

• 5. Take corrective action: After isolating 
points of cost or schedule overruns, consider 
corrective action. 
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Possible reasons for the overruns

• 1. overly conservative specifications or designs,

• 2. restrictive or inefficient purchasing practices,

• 3. poor material control, and 

• 4. inefficient labor practices. 

• There are always alternate approaches, and some 
of them may be lower cost and faster. After 
corrective action is taken, follow up to confirm its 
effectiveness.

CE - L12 14



The Control Estimate

• The control or budget estimate is the main 
tool of the CE. This estimate is a detailed 
prediction of the project execution plan.

• It reflects the schedule and the physical and 
economic conditions under which the project 
will be executed. 

• The estimate must be in sufficient detail to 
permit measuring actual project performance 
against it on an item by-item basis.
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• Cost control can be divided into two 
major areas:

• 1. the design control done by owner

• 2. the construction control done by 
contractor

CE - L12 16



Who Controls Costs

• Costs can be controlled only by those who are 
doing the spending. 

• In all usual situations, this is the contractor.

• Control of costs is one of his prime 
responsibilities. 

• However, the owner does have considerable 
impact in this area because of direct 
responsibility for the basic design 
specifications and for changes made during 
project execution. 
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• Also, if an owner wants to be sure that he is 
getting good cost control on a reimbursable 
contract, he must monitor and appraise the 
contractor's cost control efforts. 

• He must enter into the details of the 
contractor's work in sufficient depth to be 
sure that good cost control is exercised.
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Example of Cost Control

• The technique most frequently used by the 
engineer to spot potential cost problems 
compares that which is actually happening with 
the predictions of the control estimate. 

• Isolating and correcting a cost problem includes 
the following steps: 

• 1. Comparison: Locates the problem 

• 2. Forecast: Predicts magnitude of the problem 

• 3. Analysis: Determines reason for the problem 
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• 4. Corrective action: Selects a lower cost 
alternative 

• 5. Revised forecast: Reflects impact of the 
corrective action on project costs
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• Good cost control and good project 
management rely heavily on the following 
three D's:

• 1. Definition: The project must be well 
defined and this definition must be reflected 
in the control estimate and schedule. Good  
definition of project scope.
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• 2. Documentation: Decisions, change orders, 
commitments, contracts, procedures, etc. 
must be carefully documented when they 
occur not later, not tomorrow, but 
immediately.

• 3. Discipline: Project personnel must have the 
discipline to follow explicit project procedures 
cutting corners leads to confusion resulting in 
cost/schedule overruns.
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• In the pressure to get things done, cost control 
is one thing that can always be left until later. 

• When that happens, it is too late and the 
project manager will spend his time explaining 
cost overruns and schedule delays to top 
management which is not likely to be 
sympathetic.
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Cost Control: A Project Team 
Responsibility

• Cost control is one of project management's 
major responsibilities, and the CE is an integral 
part of the management team. 

• Only those individuals making day-by-day 
decisions that effect cost can exercise any degree 
of control, and the CE provides these individuals 
(engineering and construction supervisors, 
specialists, buyers, and schedulers) with the tools 
and information needed for them to exercise 
control in their respective spheres of 
responsibility. 
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• Responsibility for cost control starts at all 
levels of endeavor.

• Each individual responsible for any phase of a 
project must be continually informed as to 
how his costs compare to budgeted amounts, 
and it is the job of the CE to keep everyone 
informed.
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What the CE does

• 1.Provides project management with the 
information needed to control costs 

• 2.Points out areas of cost overruns Investigates 
and recommends corrective action 

• 3.Forecasts and prepares a complete project cost 
outlook on a monthly basis 

• 4.Monitors costs between outlooks and 
immediately advises the PM of any event or 
decision that has a significant cost impact 
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• 5.Keeps a complete record of changes to the 
project 

• 6.Provides quick cost estimates for design 
alternatives 

• 7. Sends cost information back to home office 
or central file for use in future estimates. 
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The Engineering Organization

• 1. Purchasing: individuals who actually buy 
and expedite materials from fabricators and 
subvendors. 

• 2. Engineering: Includes designers, technical 
specialists, and draftsmen. Of the total  
technical personnel, 50 to 75% are in this 
department.
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• 3. Project control: Includes cost and schedule 
engineers. Some organizations consider 
estimators separate from engineers engaged 
in cost control, but when this is true, there is 
frequently a great deal of personnel transfer 
between the two groups. 
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• Schedule and cost engineers are usually 
separate and distinct groups but their work is 
so interrelated that they must maintain close 
liaison. This department normally lends 
individual engineers to work on specific 
project teams.

• 4. Project management: Consists of a pool of 
project engineers (PEs) and managers (PMs). 
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How Cost Control Works

• Cost control starts at the top with the PM. 
With a PM's support, it is the job of the CE to 
instill a sense of cost awareness into every 
member of the project team, both owners and 
contractors. 

• Each task force member must be a practicing 
CE in his specialty and this must be stressed to 
him by the PM. 
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Cost Control Meetings

• One of the best methods of instilling cost 
awareness throughout the task force is to hold 
regularly scheduled cost control meetings (i.e., 
meetings where the subject is cost and what is 
being done about it). 
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• All supervisory members of the task force 
should attend these meetings and each 
person should be required to discuss costs 
within his area of responsibility. 

• Subjects to be discussed by each person 
include the following:
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• Results of current corrective action that he is 
now taking 

• Recently discovered areas of budget overrun

• Corrective action that he intends to take in an 
effort to minimize costs
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Cost Control During Conceptual 
Engineering

• The planning and construction of industrial 
plants normally consist of four distinct phases 
where cost control can be applied. 

• these phases are: 

• 1. Evaluation and Planning 

• 2. Conceptual engineering 

• 3. Detailed engineering 

• 4. Construction
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Cost Monitoring

• The objectives of cost control during the 
conceptual phase are the following: Eliminate 
cost blackout periods 

• Provide a continuous evaluation of total 
project cost 

• Take corrective action to minimize cost 
increases 

• Provide an economic standard for measuring 
changes to the project basis
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Cash Flow

• The true goal of any industrial enterprise is to 
produce a profit. 

• Funds must be expended wisely, resulting in a 
new gain to the company or the business will 
not survive. 

• The first step in determining the profitability 
of a process is to determine the cash flow into 
or out of the process for each year over its life. 
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• Cash flow is defined as ''the net flow of 
dollars into or out of the proposed project 
algebraic sum, in any time period, of all cash 
receipts, expenses, and investments“ .

• Upon completion of the operating cost 
estimate for a project or process, cash flow 
can readily be determined. 
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The cash flow, for any given year is equal to:  

• Net after tax income 

• plus Depreciation 

• plus Depletion (reduction) 

• plus Any other tax credits claimed as an operating 
cost or as a deduction from gross income

• less Any additional capital investments made 
during the year

• plus Net income from sale or salvaging or used 
equipment or other assets 

• plus In the final year of the project's life, working 
capital 
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• Net after tax income is equal to: 

• Net before tax income 

• less Federal, state, and local taxes on income 
(usually about 50%) 
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Net before tax income is equal to: 

• Gross income from sales less

• Total operating cost, including depreciation

• less Depletion claimed (if any) 

• less Any other applicable tax credits claimed 
as deductions from income 
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example

• Consider a process with annual sales income of $1,000,000 
per year, operating costs of $800,000, depreciation of 
$200,000, and depletion of $50,000. In this example, cash 
flow is calculated as follows: 

• Sales income $1,000,000 
• less Operating cost -800,000
• Subtotal (gross income): 200,000
• less Depletion -50,000
• Subtotal (net before tax income): 150,000 
• less Taxes at 51% -76,500
• Subtotal (net after tax income): 73,500 
• plus Depreciation 200,000 
• plus Depletion 50,000
• Total (cash flow): 323,500

CE - L12 42



EARNED VALUE

• Under earned value, a direct relationship is 
established between percent complete of an 
account and the budget for that account.  

• This relationship is expressed by the following

• formula:

• earned value = (percent completed) *(budget 
for that account)

CE - L12 43



• For example, assume that $10,000 and 60 
work-hours have been budgeted for a given 
account and that account is now 25 percent 
complete, as measured by one of the methods 
previously described.

• In other words, $2,500 and 15 work hours 
have been earned to date.
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• Since progress in all accounts can be reduced 
to earned work-hours and dollars, this 
provides a way to summarize multiple 
accounts and calculating overall progress.  

• The formula for this is:

• percent complete = (earned work-hours or 
dollars all accounts)

• /(budgeted workhours or dollars all accounts)
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• The System—Budgeted and earned work hours or 
dollars  have been the earned value factors 
considered to this point, but to these must be 
added actual work hours or dollars, since it is a 
combination of the three measures that are 
needed for the analysis. 

• The earned value system defines these terms as

• follows:

• Budgeted workhours or $ to date represent what 
is planned to be done.  

• This is called budgeted cost for work scheduled 
(BCWS).
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• Earned workhours or $ to date represent what 
was done.

• This is called budgeted cost for work  
performed (BCWP).

• Actual workhours or $ to date represent the 
cost incurred.

• This is called actual cost of work performed 
(ACWP).
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Variances
• Cost Variance =EV (Earned Value) – AC (Actual Value)

• Schedule Variance =EV – PV (Planed Value)

• CPI (Cost Performance Index) = EV/AC

• SPI (Schedule Performance Index)= EV/PV
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Additional Items of Interest

• Estimated (Remaining Cost) to Completion

ETC = (BAC - EV)/CPI

• (Total Cost) Estimated at Completion

EAC = ETC + AC
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PROJECT CONTROL
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Purposes of Control

• Stewardship of Organizational Assets

– physical asset control

– human resources

– financial control

• Regulation of Results Through the Alteration 
of Activities
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Tools for Control

• Variance Analysis

• Trend Projections

• Earned Value Analysis

• Critical Ratio
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Trend Projection
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Critical Ratios with Control Limits
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Cost Control Chart
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