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Project Cost Management

Project Cost Management is the knowledge area concerned with estimating how much the project will
cost, establishing a cost baseline and managing to the baseline, while controlling changes.

Exam Tip: Notice the similarity in the Schedule Management Plan and the Cost Management Plan
content types, i.e., Units, Level of Accuracy, Threshold, etc.

Exam Tip: Notice the similarly of tools and techniques between estimate activity durations (from
time knowledge area) and estimate cost (from the cost knowledge area).

Cost Types

Project managers are concerned with how much the project is going to cost, keeping in line with the
budget, and controlling changes to the cost.

On the exam, profit and price are the concerns of senior management, not the project manager. The
only place on the exam the PM is concerned with profit and price is in the Procurement knowledge area.

Variable Cost Fixed Cost \
Vary each time cost occurs on project Same amount each time cost occurs on project
Ex: Labor — depending on how long the activity Ex: Rent — same amount each time

takes, will depend on the cost (i.e., $50 per hour)

Direct Cost Indirect Cost ‘
Directly related to the project Not directly related to the project
Ex: Cost of full-time consultant on project Ex: Building security, electricity

Planning Process Group

Three of the four process in Cost Management are in the Planning process group. These are: Plan Cost
Management, Estimate Costs, and Determine Budget.

Plan Cost Management

The cost management plan is created in this process. The management plan is the strategy, or approach,
to the cost knowledge area. It will describe the tools and methods for determining estimates,
determining the budget, and how the budget will be controlled and managed. The cost management
plan is similar to the schedule management plan in the complements such as the units, level of accuracy,
and threshold for variances.
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The cost management plan will also discuss, or reference company policy, as to the organization’s
policies for cost management, such as how to reflect indirect costs.

The Project Management Plan, although still in development, is used to create the Cost Management
Plan. Portions of the plan that could be used include the Scope baseline (Scope statement, WBS, and
WABS dictionary). The Project Charter provides the cost constraint as well as other information such as
stakeholder expectations of cost control. The Enterprise Environmental Factors (EEFs) could include
policies and procedures for handling indirect costs and exchanges rates. Organizational Process Assets
(OPAs) may include accounting codes / charge codes and policies for how we collect and report cost
data.

In creating the Cost Management Plan, analytical techniques are used, and may include analyzing
information from the Project Charter regarding cost-benefit analysis, ROI, and other financial decisions.
Utilize the experience and expertise of others through Expert Judgement to assist in writing and
analyzing information for the plan.

Estimate Cost

The process Estimate Cost involves determining a reliable prediction of the costs to be incurred in the
project. The Cost Management Plan provides information for how to do this process, such as the form
of currency to use for the estimates (i.e., labor hours). Due to progressive elaboration, the level of
accuracy of the estimates will improve throughout the planning and executing of the project, requiring
updates to the plan.

We determine what we think it will cost to complete the project. Usually, we estimate in some form of
currency though terms like labor hours may be used. Cost estimates should improve over the life of
the project. The PMBOK® Guide mentions two cost estimating accuracy levels as examples: rough
order of magnitude estimate of -25% - +75%, which occurs during the Initiating process group, and the
definitive estimates of -5%- +10% later in the project, such as near or at baselining.

Cost estimates should include all cost billed to the project:
e Llabor

e Equipment

e Materials

e Facilities

e Inflation allowance

e Reserves — from risk management

o Budget should not be baselined prior to conducting risk management and determining

contingency reserves and management reserves (see Reserve Analysis later in this
section)

The schedule, prior to the baseline, will give the estimated timeframes for when costs will be incurred.

The schedule data also gives information such as the type and quantity of resources, which will give
insight into the estimates of those resources.
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The Human Resource Management plan, once created, will be used to update the costs estimates based
on updated labor rates, reward and recognition budget, etc.

Exam tip: Know the difference between analogous and parametric estimating

Based on past project(s) (historical information) Based on statistics (historical data)
Limited amount of data available Enough data needed to create statistics
Less costly More costly

Quicker Slower

Less accurate More accurate

Another technique employed during estimate costs may be bottom up estimating. Take the bottom-
most level we currently are at, such as activity level, and break it down further into different
components that will have cost associated with completing that activity, and then add it back up to the
bottom level.

Three-point estimating, also known as multi-point estimating, here in cost is the same as in the time
knowledge area. There are three estimating points: Pessimistic (highest estimate), Most Likely (most
realistic), and Optimistic (lowest estimate).

Triangular is an average of the three estimate points. PERT, beta distribution, is a weighted average.

Exam tip: Always use Beta distribution (PERT) on the exam unless the question specifically asks for
Triangular. PMl’s view is that Beta is more accurate than triangular.

Beta Distribution (PERT) Triangular
Expected Activity Duration Expected Activity Duration
P+4M+0 P+M+0
Activity Standard Deviation Activity Standard Deviation
P-0 P -0
6 3

Optimistic (O), Pessimistic (P), and Most Likely (M)

Reserve analysis needs to be conducted in conjunction with risk management. Reserves are time and
money set aside in the schedule and the budget to deal with risks. There are two types of reserves:
Contingency Reserves and Management Reserves. Contingency reserves are for the risks that have
been identified (known unknowns), analyzed for impact (consequence to project and to constraints),
and a planned response. Contingency reserves are planned into the project, and thus WILL be included
in the baseline and can be used at the discretion of the project manager. Management reserves are
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for the unidentified risks (unknown unknowns), can only be used with management’s approval, are NOT
part of the cost or schedule baselines, and are determined by company policy.

The cost of quality is determined in the quality knowledge area and is analyzed in the cost area to
determined how and how much to include in the budget for quality. More about the cost of quality in
the quality knowledge area.

Be sure to also analyze any vendor bids, should a procurement be in the works. This may not be
necessary for all projects nor always for projects that do indeed conduct procurements.

The use of project management software assists in the estimating and the evaluating to ensure
estimates are accurate and realistic.

Lastly in the tools and technique are the group decision making techniques. See the Scope area for
detailed explanation for the different techniques. The group decision making techniques may be used
when evaluating information and different possible estimates, to make a decision as to the estimate to
be included in the project.

There are only two outputs listed in the PMBOK® Guide for the Estimate Costs process:

e Activity Cost Estimates
e Basis of Estimates (BOE)

The Activity Cost Estimates is just how it sounds...the cost estimates for the activities, and the Basis of
Estimates is the background information into how those estimates were derived, to include constraints,
assumptions, historical information, etc.

Determine Budget

The cost baseline is the primary output of this process. The cost baseline is the approved budget,
which includes the costs to be incurred during the project and the contingency reserves. The
management reserves are NOT part of the cost baseline, however, they are part of the total funding (or
total budget) required for the project.

The cost management plan provides the guidelines for determining the budget. The scope baseline is
used to insure all the approved work and only the approved work is being budgeted, the risk register is
reviewed to ensure the contingency costs are included, and if procurements are being conducted in the
project, agreements with the vendors are reviewed. The activity cost estimates and the basis of
estimates from the Estimate Costs process are the cornerstone input for determining the budget. The
cost estimates will be analyzed with the project schedule to A
determine when the costs will be incurred and then
reconciled to the funding requirements and limitations for
the project phases. This will provide the “S-curve” of the Cost Baseline
cost baseline, showing cumulative budget over time. All the
estimated costs are then aggregated (added together) to get
the Budget at Completion (BAC) amount. The management

Cost

Time
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reserves are added to the BAC, which provides the total funding required.

Monitoring and Controlling

The last of the four processes in Cost Management is Control Cost, in Monitoring and Controlling. A with
all processes in Monitoring and Controlling, the project performance is compared against the planned
performance, analyzed and recommendations are made...Actual vs Planned (Baseline).

Control Cost

Although Control Cost focuses on measuring the cost performance, how much was spent compared to
how much budgeted in a particular timeframe, there is also a focus on the value received from the work
conducted and paid.

The Project Management Plan is used in Monitoring and Controlling processes as it contains the other
management plans as well as the baselines. The project funding requirements contain the planned
expenditures for the time period being analyzed and the work performance data contains the actual
expenditures and information related to the expenditures.

The project performance is reviewed using Earned Value Management (EVM), Variance Analysis, and
Trend Analysis. EVM looks at the cost performance based on what work is complete, what was spent
for that work, and how much we planned to spend. This is where the value of the work completed is
determined, along with the status of the project from both a cost and schedule view. EVM data is also
used to determine the variance (difference between planned and actual) and forecasting the the future
performance of the project. The data from EVM needs to be evaluated (performance review) to
understand what the numbers are actually saying about the project’s performance. The variance
analysis looks at the difference between actual and planned, what caused the variance, and makes
recommendations (corrective action) to deal with the variance. The trend analysis looks at the
historical data of the project for trends that may affect the future performance and makes
recommendations (preventative action).

The analysis creates the Work Performance Information, which tells the story of the project’s
performance. The Cost Forecast is based on the actual performance to date and assumptions about
the future performance. Change requests are based on the recommendations from the analyses
(corrective action for variances, preventative action to impact forecasts). The project plans and other
documents are updates as necessary with the actual performance data, analysis information, and
recommendations. OPAs are updates through the project documents and the PMO, especially
information about variances and causes.
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Exam Tip: At this point, all three (3) baselines have been created and updated. Be sure to know
when each baseline is created and when each is updated.

Baseline When Created When Updated
Scope baseline (scope Create WBS Control Scope
statement, WBS, WBS

Dictionary)

Schedule baseline Develop schedule Control schedule
Cost baseline Determine budget Control Cost
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Earned Value Management (EVM)

The three components necessary to perform EVM and forecasting are:

e Planned Value (PV)
e Earned Value (EV)
e Actual Cost (AC)

Planned Value (PV) is the budgeted amount of the work planned (scheduled) for the period the status is

being completed.
during the period.

Earned Value (EV) is the budgeted amount of the work accomplished (completed)
Actual Cost (AC) is the actual expenditures occurred during that period for the work

completed. Budget at Completion (BAC) is the total amount of the budget, or the cost baseline total.

Earned Value Formulas

= % * Percentage of deliverables (project) completed at
time of status
=# $ * Number of pieces (deliverables) completed at
time of status
* Budged dollar amount per piece (deliverable)
EVM Status

The EVM status provide a picture of the project’s performance at a point in time.

The four statuses for

the exam are: Schedule Variance (SV), Cost Variance (CV), Schedule Performance Index (SPI), and Cost

Performance Index (CPI).

Exam Tip: EV is the first factor in all four of the status formulas.

Status Formulas

Variances Formula
Schedule = -

Positive Number
Ahead schedule

Zero
On Schedule

Negative Number \
Behind schedule

Cost = -

Under budget

On budget

Over budget

Formula

Indexes
Schedule

Greater than one
Ahead of schedule

One
On Schedule

Less than one
Behind Schedule

Cost

Under budget

On budget

Over budget
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The variances are the differences (delta) between the planned and the actual. SV is the difference
between the value of the actual work completed to date (earned value) and the value of the scheduled
work (planned value); whereas the CV is the difference between the value of the actual work completed
(earned value) from the actual cost of the completed work (actual cost).

The indices are the performance of the project in terms of schedule and cost value. The SPI is the
actual value of the work completed to date (earned value) divided by the value of the schedule work to
date (planned value). The SPI shows how much of the schedule was completed to date, i.e., an SPI of
0.75 means that only 75% of the schedule that was supposed to be completed in the status timeframe,
or that the project is currently 25% behind schedule. The CPI shows how much the amount of work
value received for money spent, or for every dollar spent how much value of work is received. For
example, a CPl of 0.90 means that for every dollar spent, only 90 cents worth of work is received, or that
we are 10% over budget.

EVM Forecasting
The following are the forecasting factors for the exam:

e Estimate at Completion (EAC)
o Forecast of how much the project will cost at the completion
e Estimate to Complete (ETC)
o Forecast of how much just the remaining work will cost
e To-Complete Performance Index (TCPI)
o Forecast of productivity rate needed to complete project within cost constraints
e Variance at Completion (VAC)
o Forecast of the variance of the actual cost at the completion of project to budget

Exam Tip: Although forecasting is conducted on both schedule and cost, the exam ONLY focuses on the
forecasts for cost.

There are four formulas for EAC. The table below provides descriptions and key words that will be in
the exam question to determine which of the four formulas to use.

Forecasting Formulas Description / Key Words

Estimate At Completion As of now, how much is the total project expected to cost?

e Default
o Use this formula if there are no key words

e Future spending will continue at the same spend rate

e Straight-line projection

= + - e Future spending will be at the planned rate

e Anomaly occurred which caused variance; however, it is
expected that future spending will not have that variance again
(and will go back to planned spend rate)

= + - e Budget has been re-baselined
e Past assumptions flawed
e New budget
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( - ) e Poor cost performance (CPl <1) AND set completion date
( )
Estimate To Complete As of now, how much will it cost to complete the remaining work?

= - e Based on the EAC and assumptions for future performance
Bottom up ETC e Re-estimate; re-baseline

= +

e Work remaining divided by money remaining
- e Productivity rate needed to complete the remaining work and
stay within budget
= - e As of now, how much over or under budget will the project be
at the end of the project?

Reparting Estimated Cost
Cut-off Date at Completion
oo ot L L]
ot Prajected
ot Overrun
.
Total Budgeted Cost .-"
Mgt Res
Budget at
Completion

ACTUALS

DOLLARS

TIME

Earned Valued Measurement Methods
There are multiple methods to measure earned value.

e 0/100 rule
o Work receives 0% credit when it begins and 100% credit when it is completed
o 0/100 is often used for material delivery and for very short / small work

e 20/80rule
o Work receives 20% credit when it begins and 80% credit when it is completed
e 50/50 rule

o Work receives 50% credit when it begins and 50% credit when it is completed
o Weighted milestone
o Work is broken into milestones and weighted value is assigned to completion (not
partial completion) of each milestone
o Often used for longer work packages with tangible outputs
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e Percent complete
o Arbitrary completion amount of work
o Usually seen as subjective

Exam Tip: If a question provides both quantitative information (ex. CPl is 0.98) and qualitative
information (two weeks behind schedule), focus on the quantitative information.
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Practice:

You are building a fence for your horses. The fence will have four sides, all exactly the same. Your
budget for the project is $400, or $100 per side. The schedule for the project is four (4) days, one side
per day. You started the project on Monday morning. It is now the end of the day on Tuesday. You
have 25% of the total work complete. You have spent $400 for the work that is complete.

Planned Value
Ex: 1: Whatis the planned value as of today?
a) $100
b) $200
c) $400
d) $1600

PV (Planned value) is the budged cost of the work schedule. The scenario states, “You started the
project on Monday. Itis now the end of the day on Tuesday”. Therefore two days of work should
be complete. The schedule is one side per day. Therefore, we should have two sides complete.
The budged for each side is $100; therefore $200 worth of work should be completed. Therefore
PV=$200 answer is b.

Earned Value
Ex: 2: Whatis the earned value of the project?
a) $100

b) $200
c) $400
d) $1600

EV (earned value) is the value of the work completed. The questions states, “25% of the total work
is complete.” In other words, 25% of the BAC is complete, BAC (budget at completion) represents the
total project budget. The question states, “The budget for the project $400, or $100 per side”
Therefore, BAC=5400

Therefore EV =25% (BAC) = 25%($400) = $100 answer is A

Actual Cost
Ex: 3: Whatis the cost of the project?
a) $100

b) $200
c) S$400
d) $1600

AC (Actual cost) is the amount of money spent for the work completed. The question states, “You
have spent $400 for the work that is complete” Therefore AC=$400. Answer C.
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Schedule Variance
Ex: 4: The project schedule variance is:

a) -$300
b) -$200
c) -$100
d) $O

Schedule variance = (EV-PV) = ($100-$200) = -$100. The project is running behind schedule. It took
days to complete one day’s worth of work (one side).  You are behind by one day’s woth of work
(one side). A negative schedule variance means you are behind schedule. Answer C

Note — a positive schedule variance means you are ahead of schedule (a good thing) A zero schedule
variance means that you are on schedule.

Cost Variance
Ex:5: The project cost variance is

a) -$300
b) -$200
c) -$100
d) SO

Cost variance — (EV-AC) = (5100 -$400) = -$300. The project is running over budget. You spent $400
to complete one side ($100 worth of work). A negative cost variance means you are running over
budget. Answeris A.

Note — a positive cost variance means you are under budget (a good thing) A zero budget variance
means that you are on budget.

Schedule Performance Index SPI
Ex: 6: The schedule performance index for the scenario
a) 0.5
b) 1
c) 0.25
d) 1.5

SPI =EV/PV =100/200 =1/2 =0.5/ Answer is A. Since the SPI is less than one., the project is
running behind schedule. What this really means is that the project is progressing at /: the rate
expected. We expected to have two sides complete as of today we only have one side complete.

Note: if the SPI =1 the project is running on schedule. If the SPI s greater than one the project is
running ahead of schedule.

Cost Performance Index (CPI)
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EX:7 The cost performance index for scenario is:
a) 05
b) 1
c) 0.25
d) 1.5

CPI = EV/AC=100/400 =% =.25. Answer C. Since the CPI is less than one the project is running
over budget. What this really means is the only % of the expected work is being completed for the
money spent. We have spent $400. According to the project we should have 4 sides complete for
$400 but we only have one side complete. Note — if the CPI=1" the project is running budget. If the
CPl is greater than one the project is running under budget (a good thing)

Forecasting EAC — not as likely for the exam
Ex: 8: If the rest of the work is completed at the original budged rate what do you forecast the entire
project will cost?

a) $700

b) $2800

c) $400

d) $1600

For the assumption described in the question: EAC=AC+(BAC-EV) = 400+(400-100) = 400+300= $700.
The assumption is that we have spent $400 for the first side but the other three sides will cost only
$100 each (the original budget for each side).

Forecasting EAC — most likely for the exam
Ex:9: If the workers continue to spend at the same rate as they have so far, what do you forecast the
entire project will cost?

a) S$700

b) $2800

c) S400

d) $1600

EAC = (BAC/CPI) = $400/(.25) = $1600. We now expect the entire project to cost $1600.  Answer
d. We spent $400 for the first side. If we continue to spend at the same rate each will cost $400.
Since there are four sides the estimate for the total project is 4 sides $400/side = $1600

Forecasting EAC — not as likely for the exam
Ex:10: What is the EAC for the project considering both SPI and CPI as factors
a) S$700
b) $2800
c) $400
d) $1600
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EAC = AC+[(BAC-EV)/CPI*SPI)]
EAC = $400+ [($400-$100)/(.25*.50)]
EAC = $400 + [($300/.125)] = $400+2400= $2800. Answer is B

Wow what a big number. This number is so big because we not only are running over budget but we
are running behind schedule. We are assuming that being behind schedule is goring ot cause an
increase in cost.

To-complete performance index
Ex 11: Assuming that you are given no more money for the project what is your TCPI

EAC = (BAC-EV)/(BAC-AC) = (400-100/(400-400)=300/0. Ask if this makes sense for the project We
have already spent all the budget. Is there any index possible that would allow us to finish the job
with the money that is left?  No... since there is no money left.

To complete performance index
Example: 12: Assuming that you are given the EAC of $1600 what is the TCPI (to-complete- performance
index)

a) 0.25

b) 1.00

c) 1.25

d) 1.50

If the BAC is no longer a viable number then the TCPI = (BAC-EV)/(EAC-AC).
TCPI = (400-100)/(1600-400) = .25. The TCPI is the calculated projection of cost performance that
must be achieved on the remaining budget to meet a specified management goal.

VAC —variance at completion
Ex: 13: Based on the above scenario what is the VAC (Variance at completion) for the project?
a) $1200

b) -$1200
c) $1600
d) -$1600

VAC is how much we expect to vary from the budget. Since the budget was $400 (this is our BAC)
and our estimate to complete the whole project is $1600 (this is our EAC) then our VAC is -$1200.
The answer is a negative number because we expect to overrun the project budget. If you like
equations: VAC=BAC-EAC = 400-1600 = -1200
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Question — Your project assistant just informed you that the project has 320 stakeholders in 35
countries. You are now managing over 75 team members. The project has CPI = .98 and is eight
weeks behind schedule. What should you focus on first.

a) Cost

b) Schedule
c) Stakeholders
d) Human resources

Solution: answer (a) is the best answer to this question. CPI (cost performance index) is a
guantitative measurement .98 is less than 1.0 and therefore the project is running over budget.. Put
your focus here. | know you are saying but we are eight weeks behind schedule. This is not
quantitative from the standpoint hat we do no know how long the schedule is. Therefore , we want
to look at the SPI (schedule performance index). The question does not say anything about issues
with stakeholder or team members.
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