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 Purpose of this session
 Roadmap
 Why cost control is important?
 What are the purposes of cost control?
 How the costs of a project are controlled?
 Importance of cost code
 Monitoring and controlling material, labor, subcontracts, and equipment costs
 Monitoring and controlling project overhead and general overhead costs
 Monitoring project profitability
 How to manage the sources of cost overrun
 Cost-loaded schedule
 Earned value management system (EVMS)
 Target levels for cost performance index (CPI)
 Target levels for schedule performance index (SPI)
 Project closeout audit

What you will learn?
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Material purchases

 Purchase order (PO) should

include the quantity and the

cost of the materials.

 PO should be approved by

the project manager.

 The superintendent should

be allowed to approve small

purchases up to a specified

limit without approval of the

project manager.
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Material purchases

 Small purchase orders for stopgap materials may be processed without costs but

should include the quantity of the items needed.

 This is often necessary to keep the job moving.

 Stopgap? Unplanned, often temporary, measures taken to fix an unexpected

problem.

 On every job, some stopgap purchase orders are needed;

 However, a persistent pattern of stopgap purchase orders is a sign of

inadequate planning, which is a major enemy to good cost controls.
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Material purchases

Remember this?
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Material purchases
 STEP 1: A purchase order is prepared

for the materials needed and should

include:

1. Quantity of materials,

2. Type of materials,

3. Materials costs, and

4. Date the materials are needed

5. Date the PO is prepared

 This may be done by

1. Field personnel,

2. Estimator at the time of buyout, or

3. Project manager
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Material purchases

 STEP 2: PO checked against the budget
and approved or denied by the project
manager or, if allowed, by the
superintendent.
 Project manager and the

superintendent can seek other
sources for the materials if the PO
exceeds the budget amount before
the materials have been ordered.

 To check the PO against the budget,
the total committed and
noncommitted costs to date must
be available.

At the time the PO is approved, the 
materials are coded to a job cost code. 
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Material purchases

 STEP 3: After the purchase order has

been approved, the materials may be

ordered by the party requesting the

purchase.
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Material purchases

 STEP 4: The purchase order is entered

into the accounting system as a

committed cost by the accounting

department.
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Material purchases

 STEP 5: When the materials are received,

the project manager should notify the

accounting department that the materials

have been received.

 This notice of receipt should include

listing any missing or damaged

materials.

 This notice is often done by sending

a copy of the shipping invoice to the

accounting department.
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Material purchases

 STEP 6: After the bill is received, it is

entered into the accounting system.
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Material purchases

 STEP 7: The bill is then matched to

1. Notice of receipt and

2. Purchase order

by the accounting department.
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Material purchases

 STEP 8: The quantities and prices on the bill

are compared to

1. Notice of receipt and

2. Purchase order

by the accounting department.
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Material purchases

 STEP 9:

1. If the material quantities or costs on the bill

exceed the amounts on the PO or notice of

receipt, or

2. If the PO lacks costs,

(1) a copy of the bill, the (2) notice of receipt,

and the (3) PO are sent to the project manager

for approval.
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Material purchases

3. If the material quantities on the bill are less than

the amounts on the PO and there are additional

deliveries expected,

 The quantities received are noted on the PO so

that they may be added to future deliveries.

 This is a common occurrence when

ordering large quantities of material that

cannot be delivered in a single shipment.

 The accounting system should allow for

receipt and payment of partial shipments.
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Material purchases

 STEP 10: All bills that do not exceed the

quantities or costs on the purchase order or

notice of receipt

do not need approval of the project manager

and

are processed for payment.
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Material purchases

 STEP 11: Prior to payment of the bill, the

accounting department should send a list of

suppliers to the project manager for final

approval.

 This gives the project manager one last

chance to withhold payment in the event

there were problems with the materials

supplied.
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Material purchases

 STEP 12: Once final approval is received, the

accounting department may pay the bill.
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Labor

 Labor is much more difficult to control than materials.

 With labor, the costs are not available to the project manager until the work has been

performed and the employees’ time has been entered into the accounting system,

which may occur a month or more after the work has been performed.

 A key to controlling labor cost is for the project manager to hold the superintendent

and crew forepersons responsible for the productivity and costs of their crew.
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Labor

 STEP 1: The employees are tracked on a time card.

 The time should be separated by the type of work

being performed and should be consistent with the

1. Company’s cost coding system and

2. Budget for the project.
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Labor

 STEP 2: The foreperson and superintendent

1. Check and approve the time card

2. Verifying the hours worked

3. Verifying the cost codes.

 The superintendent should make sure that the

work has been coded to the correct job cost code.

 The superintendent will have better control of

the labor costs if he or she reviews the labor

hours daily.
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Labor

 STEP 3: Once the time cards have been approved, the

superintendent sends the time cards to the

accounting department,

Then, the time is entered into the accounting system.
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Labor

 STEP 4: The number of hours worked, along with the

costs, are then sent to the project manager for

approval.

 STEP 5: Payroll checks are processed.
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Labor

 STEP 6: With the new costs entered into the accounting

system, the project manager may update

1. Cost to complete

2. Total estimated cost at completion

Remember committed cost?
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Labor

 Noncommitted costs typically include:
1. Change orders to the SCs (Added to both Column D and H)
2. In-house costs for GC (Added to Column H)
3. Contracts with SCs with unknown costs and based on invoices (Added to

Column H)
 If noncommitted costs have not been invoiced yet

 Not included in the non-committed costs invoiced
But

 Included in estimated cost to complete
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Labor

 STEP 7: Finally, the project manager should review

the costs with the

1. Superintendent

2. Crew foreperson

hold them accountable for the weekly labor

costs.

 If the project manager does not hold field

personnel responsible for their costs, the

company is simply reporting costs rather than

controlling costs.
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Labor

This is a overall view

Let’s see more detail
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Labor
Holm
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Labor

What advantages does it have over the $ analysis?

Holm
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Labor

Holm

However, for more in depth analysis you need $!
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Labor
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Labor
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Labor

 “Budget to Date” is the budget that should have been spent based on the “to date quantity”
 “To Date” and “This Week” are the actual costs
 To date should be compared with Budget to Date”
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Labor

 Deviation more than 1 = over budget

 Deviation less than 1 = under budget
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Subcontracts

 Unlike purchase orders, all bills from subcontractors must be reviewed by the project

manager prior to processing the payment.

 This is because most subcontracts require progress payments, which are based

on the amount of work that is complete.

 Determining the amount of work completed is more difficult than determining the

amount of materials that have been delivered to the project.

 For this reason, the project manager must make the final decision as to

whether the bill from the subcontractor is fair.
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Subcontracts

 STEP 1: The subcontractors’ bids or proposals are

checked against:

1. Scope of work

2. Budget

 After selecting the best bid or proposal, a subcontract

is prepared and approved by the project manager.

 This gives the project manager the opportunity

1. Check the cost of the work against the budget,

2. Seek other bids,

3. Make corrections to the scope of work, and

4. Negotiate the delicate point of the contract

before issuing the subcontract.
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Subcontracts

 STEP 2: Once Step 1 is completed, the contract is

issued to the subcontractor (step 2)

 STEP 3: The contract price is entered into the

accounting system as a committed cost by the

accounting department and/or project manager.
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Committed costs
 Each cost code is entered on a separate line.
 The cost codes may or may not be separated by cost type—labor, materials,

equipment, subcontract, and other.
 Original estimate is the best estimate of final cost
 Change orders that are approved
 Committed costs commonly include subcontract amounts and purchase orders

with known costs.
 The costs from the job cost ledger are then divided into Column G and Column H.
 When setting up a company’s cost codes, it is a good idea to set them up in such a

manner that makes it easy to separate committed from noncommitted costs.

63
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Subcontracts

 STEP 4: Contract is signed by the subcontractor.

 STEP 5: Project manager notifies the superintendent

that the subcontractor can work on the project.

 The project manager should send the

superintendent a copy of the contract so that

superintendent is aware of

1. Contractor’ obligations

2. Subcontractor’s responsibilities
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Subcontracts

 Step 6: At the end of a billing period, the

subcontractor submits a progress bill to the

contractor.
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Subcontracts

 STEP 7: The project manager, often in consultation

with the superintendent, reviews the bill and approves

it for payment, resolving any differences in the

amount of the work.

 The review of the bill may include a trip to the

jobsite to inspect the progress or may rely on

progress reports from the jobsite.

 When reviewing the bill, the project manager

should check the bill against the contract

amount.

 At the time the bill is approved, it is coded to a

job cost code.
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Subcontracts

 STEP 8: After approval the payment is processed

 STEP 9: Payment is paid by the accounting

department.

Change orders to the contract are handled in the same 

manner as was the original contract.
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Equipment
 Equipment, like labor, is a difficult cost to control.

 A time card should be prepared for each piece of equipment.

1. Some systems provide hourly (if not more often) updates,

2. Others download the data when the equipment returns to the yard at the end of

the day.

 These systems may be used to

(1) Monitor the performance of equipment including start time, stop time, engine

hours, and excessing idling time

(2) Track the type of work being performed as reported by the operator

(3) Automatically track and schedule equipment maintenance based on hours of

operation

(4) Send alerts to management if equipment is moved or operated during off hours,

preventing theft and misuse of equipment.
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Equipment

 If an employee is always using a piece of equipment—

 for example, a truck that is used solely by a superintendent—

the employee’s time card may be used in lieu of a equipment time card.

The equipment time cards are processed in the same manner as

the labor time cards.
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Equipment

 Equipment may be billed to a job based on

 Number of hours or

 Number of days

 Equipment is charged to a project in two orders:

1. Expected cost

2. Actual cost
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Equipment

1. Costs being billed to the projects based on the expected cost at the beginning of the

year or during the year are not the actual costs but the expected or projected

average hourly or daily costs for the year.

 There is a great deal of uncertainty in the expected costs because of the

1. Uncertainty in the number of billable hours or days that will occur during the

year

2. Uncertainty in some of the costs will be imposed during the year

 Ownership costs are easy to estimate

 Rent and lease payments, depreciation, taxes, licenses, and insurance

 Operation costs difficult to estimate

 Repairs, maintenance, fuel, and lubrication—vary with (1) conditions

and (2) operators’ skill
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Equipment

2. At the end of the year, the allocation of equipment costs should equal the actual

costs.

 If management underallocates costs—the expected costs are too low—this will

decrease the project costs and may show that a budget item is on or under

budget, when in reality the item is over budget, yet management does not know.

 If management overallocates costs—the expected costs are too high—this will

increase the project costs and may show that a budget item is over budget while

this is only because of overallocation, not reality.
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Other (project overhead costs)

 Where possible, the other cost type items should have purchase orders and be handled 

in the same manner as material purchases. 

 However, there are many items—such as utility bills—that cannot be handled in 

this manner. 

 Bills such as these should be sent to the project manager (or

superintendent) for approval and cost coding before processing and paying

the bill.
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General overhead costs

 General overhead costs should be handled in the same manner as project costs, with

the general manager approving the purchase orders and contracts.

 Like monitoring project costs, the general overhead costs should be compared to a

budget on a weekly or monthly basis.

 Costs that are not actively monitored and controlled will quickly become out of

control.
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Recording general overhead invoices

 Recording an expense

75
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Monitoring project profitability

 The costs for each project should be monitored at least weekly.

REMEMBER SHORT INTERVAL SCHEDULE?

 The process of hiring subcontractors and procuring material costs are often

monitored on a more frequent basis.

 The monitoring should include:

 Monitoring the job costs against a budget

 Updating the cost to complete

 Calculating Estimated cost at completion for each budget item

 Calculating Committed costs



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
مدیریت هزینه پروژه: مدیریت هزینه

77

Monitoring project profitability

 Accounting system does not provide a report with committed costs and the estimated
cost at completion?
 As is the case in the job cost report here

 You should also use another spreadsheet like next page
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Monitoring project profitability

 Committed costs and the estimated cost at completion should be monitored in the

following spreadsheet.
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Sources of cost overrun

 Project manager investigates the source of the overrun such as:

1. Clerical errors (e.g., miscoded bills)

2. Budgeting and estimating errors

3. Unexpected conditions (e.g., unexpectedly cold winter)

4. Poor execution of the work (e.g., bad planning or poor productivity)
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What if project manager found the sources of overrun?

1. Clerical errors

 When they are found, they should be sent to the accounting department for

correction.

 When corrections have been made, the cost should be updated.
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What if project manager found the sources of overrun?

2. Budgeting and estimating errors

 When they are found, internal change order should be issued to move money

from the contingency to the category in which the error occurred.

 Internal change order? Change order that does not need to be approved by

the project’s owner.

o External change order is a wide concept that you will learn in

Claim Management

 What if we pay less than budget?

 An internal change order should be generated to move the excess funds for

the budget line item into the contingency.
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What if project manager found the sources of overrun?
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What if project manager found the sources of overrun?

3. Unexpected conditions

 Some unexpected conditions—such as flood or earthquake—are billable as a

change order to the project’s owners.

 External change order…Do not use from your contingency!

o Winter snow is not unexpected conditions if it could have been

predicted. It is poor execution of the work.

 If it is unexpected conditions that cannot be billed to the owner, internal change

order is issued and the cost is covered by contingency.
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What if project manager found the sources of overrun?

4. Poor execution of the work

 Completely within control of the project management team.

 If budget is realistic, then the cost overruns are due to poor execution and cost

underruns are due to good execution on the part of the project management.

 The project management team, including the project manager, should be held

accountable on a weekly basis for:

 Financial success

 Progress

 Schedule of the project

 Labor and equipment hours (should be tracked and recorded in the accounting

reports)

o Productivity of the employees and equipment
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What have been done so far?

 So far, the reports provide project manager with a means of identifying the root

causes of reported variances.

 There is also a need for a more general kind of cost report that provides a quick and

concise picture of the overall cost status of the project.

 This is called Time-cost envelope.

 This summary information is for use by

o Top project management,

o Owners,

o Lending agencies, and

o Others.
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Time-cost envelope

 Project time‐cost envelopes are

graphical cost summaries that are

also used for job‐cost monitoring.

 A cost envelope is obtained by

plotting cumulative estimated job

costs against project time.
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Time-cost envelope

1. Two curves are drawn, one on the

basis of an early‐start schedule and

the other on a late‐start schedule.

2. After two extreme condition curves

are drawn, the total actual cost to

date is plotted in each month (small

circles).

3. The budgeted cost of the work

accomplished to date is plotted

concurrently (dashed line)

4. Projected project cost overrun and

a projected early completion drawn
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Earned value management system (EVMS)

 Good scheduling is a part of controlling costs because schedule overruns increase

project costs by increasing project overhead costs.

 A common way of measuring the schedule and the cost efficiency of a project is

through the use of earned value.

 The Earned Value Management System (EVMS), sometimes referred to as

Cost/Schedule Control Systems Criteria, is an extension of the time-cost envelope

principle.
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Earned value management system (EVMS)

 US approach and used on major projects.

 Emerged as a financial analysis specialty in US government programs in 1960s and

took root in the United States Department of Defense in 1960s.

 Conceived by industrial engineers.

 The construction industry was an early commercial adopter of EVM. Closer

integration of EVM with the practice of project management accelerated in the 1990s.

 UK construction sector has been reluctant to embrace the concept of EVMS.
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Earned value management system (EVMS)

 There is the difficulty inherent for any periodic monitoring of synchronizing data

timing:

 Actual deliveries, actual invoicing, approved change orders, and the date the

EVM analysis is done are all independent

1. So that some items have arrived but their invoicing has not and

2. By the time analysis is delivered the data will likely be weeks behind

events.

This may limit EVM to a less tactical or less definitive role where use is combined with 

other forms.
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Earned value management system (EVMS)

 Proper project planning includes, among many others, documenting requirements

well and creating a good work breakdown structure – are essential for EVM.

If the project plan is faulty, EVM will result in misleading results, which are not only 

a waste of time, effort, and cost, but may also lead to project failure. 

What are the concerns about EVM?
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Earned value management system (EVMS)

1. EVM is too expensive to implement
2. EVM is not useful for short-term, small-dollar projects
3. EVM practices go above and beyond basic program management practices
4. EVM is merely a government reporting requirement
5. Reports are a key product of EVM
6. EVM is a financial management tool
7. EVM data are backward looking and too old to be useful
8. Variances EVM reveals are bad and should always be avoided
9. No one cares about EVM data
10. EVM does not help with managing a program
11. My program is using agile software and we do not need EVM to manage the program

What are the concerns about EVM?
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Earned value management system (EVMS)

 EVMS compares the physical work accomplished to date with both
1. Actual cost and
2. Planned work to be accomplished.

 Seven indexes to measure the performance of a project:
 Schedule performance index (SPI)
 Cost performance index (CPI)
 Schedule variance (SV)
 Cost variance (CV)
 Estimated cost at completion (EAC)
 Estimated to complete (ETC)
 To complete performance index (TCPI)

 Four values to calculate seven indexes
 Actual cost of the work performed (ACWP)
 Budgeted cost of the work scheduled (BCWS) or planned value (PV)
 Budgeted cost of the work performed (BCWP) or earned value (EV)
 Budgeted cost at completion (BAC)

Indexes are measured at the same date.
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Earned value management system (EVMS)

GAO
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STEP 1: Define the scope of effort using a WBS

 The WBS, a critical component of EVM that defines the work to be performed,

should be the basis of the cost estimate and the project schedule.

 There should be only One WBS for each program,

 It should match the WBS used for the cost estimate and schedule

 So that actual costs can be fed back into the estimate and there is a correlation

between the cost estimate and Schedule.
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STEP 1: Define the scope of effort using a WBS

 While costs are usually tracked at lower levels,

what is reported in an EVM system is usually summarized at a higher level

(working packages or control accounts),

perhaps matching the summary level of the schedule that is often used for

a schedule risk analysis, facilitating the preparation of an

integrated cost-schedule risk analysis.
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STEP 1: Define the scope of effort with a WBS
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STEP 2: Identify who in the organization will perform the work?
 Once the WBS has been established,

the next step is to assign someone to do the work (OBS and WBS).

 The control account becomes the management focus of an EVM system and the focal

point for performance measurement.

 It is usually at the control account level that actual costs are collected and variances

from the baseline plan are reported in the EVM system.

 A control account manager is responsible for

managing, tracking, and reporting all earned value data defined within each

control account.

Thus, control accounts are the natural control point for EVM

planning and management.

Which one? Control accounts of working packages?
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STEP 2: Identify who in the organization will perform the work?

1. For the jobsite (superintendents and crew levels): Working packages

2. For the higher level of managers: Control account

Which one? Control accounts of working packages?

I will show you the reason why we also need it in the level of 

working packages in the jobsite!
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STEP 2: Identify who in the organization will perform the work?
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STEP 2: Identify who in the organization will perform the work?
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STEP 3: Schedule the work to a timeline
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STEP 3: Schedule the work to a timeline



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
مدیریت هزینه پروژه: مدیریت هزینه

104

STEP 4: Estimate resources and authorize the budgets

 We talked about this…
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STEP 5: Determine objective measures of earned value

 Performance measurement is key to earned value because performance represents

the value of work accomplished.

 Before any work is started,

the control account managers or teams should determine which performance

measures will be used to objectively determine when work is completed.

 These measures are used to report progress in achieving milestones and should be

integrated with technical performance measures.

 No one method for measuring earned value status is perfect for every program.

 Several WBS elements may use different methods.

Let’s see how to measuring earned value performance!
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STEP 5: Determine objective measures of earned value

PMI Best Practice
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STEP 5: Determine objective measures of earned value

PMI Best Practice

Remember all of these methods we discussed in Planning and Scheduling Couse?

Remember CII documents?

Remember Engineering Projects?
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STEP 5: Determine objective measures of earned value

GAO 
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STEP 5: Determine objective measures of earned value

Let’s see more details!
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STEP 5: Determine objective measures of earned value

 Programs that report using a high level of effort for measuring earned value

are not providing objective data and the EVM system will not perform as

expected.

 As a general rule, if more than 15 percent of a program’s budget

is classified as level of effort,

then the amount should be carefully reviewed.

 While the 15 percent benchmark is widely accepted as a trigger point for analysis,

no given percentage should be interpreted as a hard threshold,

because the nature of work on some programs and contracts does

not always lend itself to more objective measurement.
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STEP 5: Determine objective measures of earned value

 Apportioned effort work packages can be as discretely defined as individual work

packages,

but apportioned effort tasks are unique because they are closely dependent on

another distinct work package.

 Examples include quality control responsibilities associated with

pipefitting or pouring concrete.

 These quality control activities should span their dependent activities

and their earned value should be based on the related activities’ earned

value.
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STEP 5: Determine objective measures of earned value

 As work is performed, it is earned using the same units as it was planned with,

whether dollars, labor hours, or other quantifiable units.

 Therefore, the budget value of the completed work is credited as earned value,

which is then compared to the actual cost and planned value to

determine cost and schedule variances.
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STEP 5: Determine objective measures of earned value
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STEP 6: Develop the performance measurement baseline

Integrated baseline review (IBR)

1. Work definition:

■■ a WBS should be developed;

■■ specifications should flow down to subcontractors;

■■ internal statement of work for work package definitions should be defined.
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STEP 6: Develop the performance measurement baseline

Integrated baseline review (IBR)

2. Integrated schedule:

■■ lowest and master level should be vertically integrated;

■■ tasks should be horizontally integrated;

■■ product handoffs should be identified;

■■ subcontractor schedules should be integrated with the prime master schedule.
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STEP 6: Develop the performance measurement baseline

Integrated baseline review (IBR)

3. Resources, labor, and material should be fully planned and scheduled;

■■ constrained resources should be identified or rescheduled;

■■ staffing resources should be leveled off;

■■ subcontractor baselines should be integrated with the prime baseline;

■■ schedule and budget baselines should be integrated;

■■ work package earned value measures should be defined;

■■ the baseline should be validated at the lowest levels and approved by management.
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STEP 6: Develop the performance measurement baseline

 After it has been determined that the program is defined at an appropriate level,

interviewing control account managers is the next key IBR objective.

 Discussions should take place among a small group of people,

addressing how the baseline was developed and the supporting

documentation.

During the interview process,

the IBR team meets with specific control account managers to

understand how well they use EVM to manage their work and

whether they have expertise in their area of discipline.
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STEP 6: Develop the performance measurement baseline

 Typical discussion questions involve:

1. How the control account managers receive work authorization,

2. How they ensure that the technical content of their effort is covered,

3. How they use the schedule to plan and manage their work.
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STEP 6: Develop the performance measurement baseline

IBR Control account 

manager discussion 

template

 A template gives

interviewers a

consistent guide to

make sure they cover

all aspects of the IBR

objectives.
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STEP 6: Develop the performance measurement baseline

 The performance measurement baseline

 Represents the cumulative value of the planned work over time.

 It considers we have an appropriate schedule with finite resources, and with

budgets representing those resources spread over time.

 Deviations from the baseline identify areas where management should focus

attention.
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STEP 6: Develop the performance measurement baseline
 The performance measurement baseline includes

 Direct costs associated with the authorized work.
 Project overhead, if allocated to the authorized work

 Overheads that directly applied should be considered such as material
handling

 The problem is that the project overhead does not occur necessarily when direct
costs occur

 Any undistributed budget, used as a short-term holding account for new work
until it has been planned in detail and distributed to a particular control account.

You should be very careful when reading GAO

Why?



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
مدیریت هزینه پروژه: مدیریت هزینه

122

STEP 6: Develop the performance measurement baseline

In this definition, GAO has assumed no management reserve for contractor and 
the definition of MR means the same contingency for contractors!
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STEP 6: Develop the performance measurement baseline

 The performance measurement baseline does not include
 General overhead
 Management reserve (or contingency in GAO)

HOW ABOUT CONTINGENCY (OR MANAGEMENT RESERVE IN GAO)?

Next session is very very very important!

DO NOT MISS IT FROM THE OUTSET!
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سپاس از توجهتان

www.dralavipour.com

T.me/alavipour_pm
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