Project Cost Management




Copyright Notice

© www.free-management-ebooks.com 2014. All Rights Reserved

ISBN 978-1-62620-982-9

The material contained within this electronic publication is protected under International
and Federal Copyright Laws and treaties, and as such any unauthorized reprint or use of
this material is strictly prohibited.

You may not copy, forward, or transfer this publication or any part of it, whether in elec-
tronic or printed form, to another person, or entity.

Reproduction or translation of any part of this work without the permission of the copy-
right holder is against the law.

Your downloading and use of this eBook requires, and is an indication of, your complete
acceptance of these ‘Terms of Use.’

You do not have any right to resell or give away part,
or the whole, of this eBook.




PROJECT COST MANAGEMENT

Table of Contents

Preface ... 2
Visit Our Website ... 3
About this Knowledge Area.................... 4
Introduction ... 5
The PMBOK" Project Cost Management ProCesses. ... 9
7Z1Plan Cost Management ... 10
711 Plan Cost Management: INputs............ 10
7.1.2 Plan Cost Management: Tools and Techniques........................cooiiiiiiiii . 1
71.3 Plan Cost Management: Qutputs..................o 13
7.2Estimate Costs..................... 14
7.2 Estimate Costs: INpuUts. ... 16
7.2.2 Estimate Costs: Tools and Techniques...............ooooi 17
7.2.3 Estimate Costs: OUtpULS. ... 22
7.3 Determine Budget ... 23
7.31 Determine Budget: Inputs. ... 24
7.3.2 Determine Budget: Tools and Techniques................ooooii 26
7.3.3 Determine Budget: Outputs.............. 27
7.4 Control Costs ... 30
740 Control Costs: INPULS. ... 31
7.4.2 Control Costs: Tools and TechniQUes.................oo i 32
7.4.3 Control Costs: OULPULS. ... 35
SUMIMIANY 37
Other Fre@ ReSOUICES. ... 40
RefereNncCes. ... 1

ISBN 978-1-62620-982-9 © www.free-management-ebooks.com 1



PROJECT COST MANAGEMENT

Preface

This eBook describes the process of cost management in projects. The first task is to set
the budget based on cost estimates and the second is to manage the costs so that they
remain within the budget that has been set. Project cost management can be both spe-
cialized and complex and the aim of this eBook is to give you a general understanding of
what is involved so that you know what should be done, even if you don't have the skills
needed to actually do it.

You will learn:

e How to approximate the monetary cost of a project

e How a project budget is arrived at based on these figures

e How the spend is monitored and changes to the cost baseline are managed
e How Earned Value Management (EVM) is used in projects

e The importance of managing cash flow throughout the project

The Free Management eBooks ‘Project Skills" series are structured around the ten key
knowledge areas of project management detailed in the ‘Project Management Institute,
A Guide to the Project Management Body of Knowledge, (PMBOK® Guide)—Fifth Edi-
tion, Project Management Institute Inc., 2013". ISBN-13: 978-1935589679.

The eBooks in this series follow the structure of the PMBOK® Guide because it repre-
sents a tried and tested framework. We have tried to ensure full alignment of our eBooks
with the Guide by using the numbering convention as well as the naming convention.

If you need more detailed explanation of a particular subject then you can simply refer
to the related chapter and paragraph number in the PMBOK® Guide. Remember, many
of the generic project management methodologies available refer to the PMBOK® Guide
as a basic framework.

A knowledge of the PMBOK® processes will go a long way towards giving you an under-
standing of almost any project management methodology that your organization may
use.
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PROJECT COST MANAGEMENT

Visit Our Website

More free management eBooks (FME) along with a series of essential templates and
checklists for managers are all available to download free of charge to your computer,
iPad, or Amazon Kindle.

The FME online library offers you over 100 free resources for your own professional de-
velopment. Our eBooks, Checklists, and Templates are designed to help you with the
management issues you face every day.

We are adding new titles every month, so don't forget to check our website regularly for
the latest releases.

Visit http://www.free-management-ebooks.com
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PROJECT COST MANAGEMENT

About this Knowledge Area

Project Cost Management involves defining the cost of the project and then making sure
that it is delivered within that approved budget. The PMBOK® defines the elements of
this process as follows:

Process ‘ Project Phase ‘ Key Deliverables
7.1 Plan Cost Management Cost Management Plan
7.2 Estimate Costs Planning Qaci:\s”?; gsc;?;ist’;i:ﬂates
7.3 Determine Budget Cost Performance Baseline
7.4 Control Costs Monitoring & Controlling Work Performance Measurements

The first three of these processes, creating the cost management plan, estimating the
costs and determining the budget are done in the planning phase. While controlling costs
is an ongoing process and therefore part of the monitoring and controlling process group.

Successful cost management is based on other planning processes like scope manage-
ment and resource allocation being done effectively.
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PROJECT COST MANAGEMENT

Introduction
The first step in the cost management process group is to answer the questions:

‘How much will the project cost?’

‘How accurate is this estimate?’

Project managers make many of their day-to-day decisions based on estimates and the
accuracy of these can have a big influence on the outcome of the project.

Experience suggests that projects launched without an accurate initial estimate are far
more likely to experience serious problems than those where sound estimates were
made. One of the keys to successful project completion is an accurate cost estimate and
a realistic risk assessment.

Successful Projects have

Realistic Risk Accurate
Assessment Cost Estimate

In addition, in some project environments, the project manager may have a legal respon-
sibility for ensuring that cost estimates are prepared properly. Even where this is not the
case the project manager should document all of the supporting information that went
into the cost estimates in order to justify their decisions if these are challenged later on.

In common with many of the processes in project management, cost estimation is an
iterative process and the more work that is done and the more experience that is gained
the more accurate the estimates of future work will become.

Even projects with acceptable initial estimates are doomed to overrun cost and schedule
budgets if they are not guided by rules of thumb and rigorous estimates-to-complete.
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PROJECT COST MANAGEMENT

There are five questions project managers should ask about every estimate as they de-
fine and manage their projects:

How well defined is the scope?
How accurate are the expected productivity rates?
How accurate is the resource availability assumption?

What are the most significant factors that could affect this estimate?

wmoA wN S

How likely are they to occur?

Key Questions to ask about every Estimate

How well is defined the scope?

How accurate are the expected productivity rates?

How accurate is the resource availability?

.‘.‘.|.|

What are the most significant factors that could
affect this estimate?

How likely are they to occur?

I —

There is no point in working out costs to the nearest dollar if you are not clear about
these things. In fact, providing very specific cost estimates to the sponsor can hide the
fact that you are basing them on scope, resource and productivity figures that are them-
selves likely to be revised in the light of experience.

On the subject of accuracy, you will need to decide just how accurate the estimates need
to be. For example, an initial estimate may suggest a figure of between $50,000 and
$75,000 for a particular part of the project. The benefit gained from narrowing this down
needs to be factored against the additional time (and cost) it would take to do so. If the
project sponsor is happy to accept this initial estimate, then why bother? The key word
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PROJECT COST MANAGEMENT

here is ‘initial’, you should be able to narrow this down without too much effort when you
have more experience and more data to work with.

Whilst cost estimating operates at the level of activities, cost budgeting aggregates
these figures at the project level to produce a cost baseline and the project funding re-
quirements. The process of aggregation involves more than simply adding the figures
from the estimating process to produce totals.

Budgeting—producing
Cost Baseline

Taking raw cost data from
estimates

Selecting a Cost Option for
project

Calculating its implications

Assigning a Cost Code to
work packages

Budgeting involves taking the raw cost data from the estimating step, deciding which
cost options to use, calculating their implication, and finally assigning cost codes to work
packages. The project cost plan will also need to be structured in a way that is compat-
ible with how the funds are being disbursed and it will need to be compatible with the
organization’'s own accounting system.

The final process in this group is cost control, which is concerned with answering the
questions:

e s the project on track in terms of cost to date?
e Does it look as if this will continue?

e If not, what action can be taken to remedy the situation?
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Planned

Costs Actual Costs

What can be

If they

. done about
differ, Why? the gap?

To answer these, you need to know four things:

e The planned costs

e The actual costs

e Why they differ (assuming they do)
e What you can do about it

The process of determining the difference between the planned costs and the actual
costs is fairly straightforward and there are several tools that can be used to quantify any
‘variance'. A project manager is expected to be able to report exactly where a project is
in terms of costs against the planned budget. You will normally be expected to produce
a variance report to the project sponsor detailing these figures.

The real skill of project management is to be able to identify problems and to address
them as soon as possible, before they become too big to fix.

ISBN 978-1-62620-982-9 © www.free-management-ebooks.com 8



PROJECT COST MANAGEMENT

The PMBOK® Project Cost Management Processes

As previously stated, money is usually one of the key constraints of any project and this
process is therefore all about defining the budget and managing the actual project costs
within it.

7.1 Plan Cost 7.2 Estimate
Management Costs

Project Cost
Management
processes

7.3 Determine 7.4 Control
Budget Costs

There are four Project Cost Management processes:

7.1 Plan Cost Management
7.2 Estimate Costs

7.3 Determine Budget

7.4 Control Costs

These are dealt with in detail in the following chapters of this eBook.
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PROJECT COST MANAGEMENT

7.1 Plan Cost Management

This process establishes the policies, procedures, and documentation for planning, man-
aging, expending, and controlling project costs. The key benefit of this process is that it
provides guidance and direction on how the project costs will be managed throughout
the project.

The inputs, tools and techniques, and outputs of this process are described below.

Inputs ‘ Tools & Techniques ‘ Outputs
Project Management Pan Expert Judgment Cost Management Plan
Project Charter Analytical Techniques

Enterprise Environmental Factors = Meetings

Organizational Process Assets

7.1.1 Plan Cost Management: Inputs

This process requires the following inputs:

7.1.1.1 Project Management Plan

The following elements of the Project Management Plan are used:

e Scope Baseline (the project scope statement, WBS, and WBS dictionary)
e Schedule Baseline

e Cost, Risk, and Communications management plans

7.1.1.2 Project Charter

This provides the summary budget from which detailed project costs are developed, as
well as project approval requirements (particularly those dealing with project cost con-
straints).

7.1.1.3 Enterprise Environmental Factors

These include the organizational culture and structure, market conditions, currency ex-
change rates, commercial information such as cost rate information and published seller
list prices.
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7.1.1.4 Organizational Process Assets

These include financial control procedures, historical information and lessons learned
from previous projects, as well as, cost estimating and budgeting-related policies, proce-
dures, and guidelines.

7.1.2 Plan Cost Management: Tools and Techniques

There are three tools and techniques that can be used.

Expert
Judgment

Tools for Cost
Management

Plan Analytical

Techniques

7.1.2.1 Expert Judgment

This can involve any member of the project management team with expertise in budget-
ing, particularly in the domain area of the project.

7.1.2.2 Analytical Techniques

Developing the cost management plan may involve choosing strategic options to fund
the project such as:

e Self-funding,
e Funding with equity, or
e Funding with debt.

The cost management plan may also detail ways to finance project resources such as
making, purchasing, renting, or leasing. These decisions, like other financial decisions
affecting the project, may affect project schedule and/or risks.
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Options to Finance Project Resources

Make

Rent

Lease

Organizational policies and procedures may influence which financial techniques are
employed in these decisions. Techniques may include (but are not limited to): payback
period, return on investment, internal rate of return, discounted cash flow, and net pres-
ent value.

7.1.2.3 Meetings

These involve people who are responsible for cost management including the project
manager, the project sponsor, selected project team members, selected stakeholders,
anyone with responsibility for any of the cost management processes, and others as
needed.

Collective decision-making is very important area of project management that the PM-
BOK® does not go into any detail about but which can make or break this part of the
project. Almost all of the processes that for part of project time management will involve
meetings between the project manager, the team and other stakeholders in order to
make decisions about the activity definitions and associated estimates. How well these
meetings are conducted will have a major impact on how smoothly the project runs.

If you feel as though your project meetings could be improved then you can download the
‘Meeting Skills' eBooks from http://www.free-management-ebooks.com/skills-meeting.

htm. These free eBooks cover all aspects of meetings including how to set an agenda that
will ensure that the meeting achieves it's aims and how to chair a meeting so that it is as
productive as possible.
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7.1.3 Plan Cost Management: Outputs

This process will create the following output:

7.1.3.1 Cost Management Plan

The Cost Management Plan clearly defines how the costs on a project will be managed
throughout the project’s lifecycle. It sets the format and standards by which the project
costs are measured, reported and controlled.

Element of Plan Description of Element Related Process

Units of measure Each measurement used with resources to 7.2 Estimate Costs
obtain cost estimates.

Level of precision Degree to which cost estimates are to be 7.2 Estimate Costs
rounded up or down.

Level of accuracy Acceptable range (e.g.,+/-10%) used in 7.2 Estimate Costs
determining cost estimates

Organizational WABS provides framework for cost 7.2 Estimate Costs,
procedures links management plan. WBS component used for 7.3 Determine Budget
project cost accounting is the control account.

Control thresholds Variance thresholds for monitoring cost 7.4 Control Costs
performance before action must be taken.

Rules of performance Rules of measuring performance through EVM 7.4 Control Costs

measurement (earned value measurement) are set.
Reporting formats Format and frequency of cost control reports | 7.4 Control Costs
is specified.

Process descriptions Descriptions of each of the cost management  ALL
processes.

This plan identifies who is responsible for managing costs and who has the authority
to approve changes to the project or its budget. It also specifies how cost performance
is quantitatively measured and details report formats, frequency and to whom they are
presented.

The Work Breakdown Structure (WBS) is the basis for the cost management plan be-
cause the costs are totaled or “rolled up” from the costs for the individual work packages
in the WBS.
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7.2 Estimate Costs

This process involves estimating the costs of all of the resources that will be charged to
the project including: labor, equipment, materials, services, and any contingency costs.

7.2
Estimate
Costs

In the early days of a project, estimating costs can be difficult particularly if there is little
or no historical data from previous projects of a similar nature. There are various tools
and techniques that can help with this but there is no substitute for experience. As the
project progresses, more information becomes available and the degree of uncertainty
naturally falls.

One basic assumption that needs to be made when estimating project costs is whether
the estimates will be limited to direct project costs only or whether the estimates will
also include indirect costs. Indirect costs are those costs that cannot be directly traced
to a specific project and therefore will be accumulated and allocated equitably over mul-
tiple projects by some approved and documented accounting procedure.
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Need to
decide how

Estimates are
costed

Direct &
indirect
costs?

The inputs, tools and techniques, and outputs of this process are described below.

Inputs ‘ Tools & Techniques ‘ Outputs
Cost Management Plan Expert Judgment Activity Cost Estimates
Human Resource Management Analogous Estimating Basis of Estimates
Plan
Scope Baseline Parametric Estimating Project Document Updates
Project Schedule Bottom-up Estimating
Risk Register Three-point Estimates

Enterprise Environmental Factors  Reserve Analysis
Organizational Process Assets Cost of Quality

Project Management
Estimating Software

Vendor Bid Analysis

Group Decision Making
Techniques
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7.2.1 Estimate Costs: Inputs

This process requires the following inputs:

7.2.1.1 Cost Management Plan

This is an output of process 7.1 Plan Cost Management and includes information about
the estimation method used and the level of accuracy required.

7.2.1.2 Human Resource Management Plan

This is an output of process 9.1 Plan Human Resource Management and defines each role
that is needed on the project, including title, level of authority, responsibilities, and the
competencies required by the role.

It also shows the organizational chart and includes a staffing management plan that
details when people will join and leave the project as well as any training they may need.
From the cost perspective it includes remuneration rates and rewards.

Estimate Enterprice

Costs: Inputs Risk Register Environmental
Factors

Project

Cost Mgmt Plan Schedule

Organizational
Process
Assets

HR Mgmt Plan Scope Baseline

7.2.1.3 Scope Baseline

The scope baseline is a component of the project management plan and includes the
product descriptions, acceptance criteria, key deliverables, project boundaries, assump-
tions, and constraints about the project.

It may also include requirements with contractual and legal implications for health, safety,
security, performance, environmental, insurance, intellectual property rights, licenses, and
permits. All of this information should be considered when developing the cost estimates.
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7.2.1.4 Project Schedule

This is an output of process 6.6 Determine Schedule and includes a planned start date
and planned finish date for each activity as well as the resources required. This informa-
tion is a key input to this process.

7.2.1.5 Risk Register

This is an output of process 11.2 Identify Risks and is a central repository for all risks
identified and includes information such as risk description, risk probability, impact, pre-
ferred response and the risk owner.

7.2.1.6 Enterprise Environmental Factors

In the context of this process, these include things like what products, services, and re-
sults are available in the market, from whom, and under what terms and conditions.
Resource cost rate information is often available from commercial databases that track
human resource costs, and provides standard costs for material and equipment.

7.2.1.7 Organizational Process Assets

These are the processes or process-related assets that can be used to help this project
succeed. They can be grouped into processes and procedures for conducting work, and
a corporate knowledge base for storing and retrieving information. These assets would
typically include: cost estimating policies and templates, historical information and les-
son learned.

7.2.2 Estimate Costs: Tools and Techniques

There are ten tools and techniques that can be used.

7.2.2.1 Expert Judgment

Cost estimates are influenced by numerous variables such as labor rates, material costs,
inflation, risk factors, and other variables. Expert judgment, guided by historical informa-
tion, provides valuable insight about the environment and information from prior similar
projects. Expert judgment can also be used to determine whether to combine methods
of estimating and how to reconcile differences between them.
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5 . Expert Analogous
Estimate Costs Techniques |[ummd Indlert —P
Parametric ) Bottom-up ) 3-point ) Reserve
Estimating Estimating Estimating Analysis
Cost of ) Project Mgmt JEEEY

7.2.2.2 Analogous Estimating

Vendor Bid —_ Group-

Decision

Analysis Making

This technique uses the values of scope, cost, budget, and duration or measures of scale
such as size, weight, and complexity, from a previous, similar project as the basis for es-
timating the same parameter for this project. It is most often used in the early stages of
a project when there is little else to base the cost estimates on. It is a relatively quick and
straightforward method but is less accurate than bottom-up estimation

The accuracy of the estimate depends upon how similar the activities are and whether
the team member who will perform the activity has the same level of expertise and ex-
perience as the team member from the previous project.

Analogous estimating is typically a form of expert judgment that is most reliable when
the previous activities are similar to the current activity and when the team members
preparing the estimates have the necessary experience.

7.2.2.3 Parametric Estimating

This is a simple technique used to calculate the cost when the productivity rate of the
resource performing the activity is available. You can use the following formula:

Activity cost = Units of work in the activity / Productivity rate of the resources.
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For example, if a contractor charges $5000 to build 100 yards of security fence, the cost
calculation can be performed as follows:

Productivity
rate of
resources

Activity Units of work

Duration in activity
$17,500 350yds fence

(100yds/$5000)

This technique relies on the statistical relationship that exists between a series of histori-
cal data and the variables in question. When this data is being drawn from a large body
of historical data taken from similar projects, then it can yield accurate estimates.

It provides several advantages as an estimating technique for example:

e |t allows estimates to be prepared in much less time than required by more de-
tailed techniques.

e |t requires quantitative inputs that are linked to algorithms providing quantitative
outputs. This means that all costs are traceable.

e |If two estimators input the same values for parameters, they will get the same
resulting cost. Parametric models also provide a consistent estimate format and
estimate documentation.

e Parametric models provide costs for a range of input values, extrapolating to de-
rive costs for projects of a different size or nature than you may have history for.

e The models highlight the design parameters used, and can provide key statistical
relationships and metrics for comparison with other projects.

The disadvantages of this method are:

e Models will not exist for activities until there is a sufficiently large experience
base for the activity. Basing estimates on work that is only vaguely comparable
will yield inaccurate estimates.

e Physical parameters, for example ‘number of bricks laid’, ‘area of trees cleared’ or
‘number of widgets produced’ are far more meaningful than non-physical param-
eters for example, the ‘'number of lines of code’ in a software project.
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e Improved technology or working practices may make the historical data obsolete.
As well as increased computing power this could include things like new plant
and equipment or a completely new way of doing the job.

7.2.2.4 Bottom-Up Estimating

Estimates costs of individual work packages, and these estimates are then totaled or
“rolled up” to higher levels.

7.2.2.5 Three-point Estimates

This method addresses the issue of uncertainty in estimating the activity duration. This
uncertainty can be calculated by making a three-point estimate in which each point cor-
responds to one of the following estimate types:

e Most Likely Scenario (ML)—the activity duration is calculated in most practical
terms by factoring in resources likely to be assigned, realistic expectations of the
resources, dependencies, and interruptions.

e Optimistic Scenario (O)—this is the best-case version of the situation described
in the most likely scenario.

o Pessimistic Scenario (P)—this is the worst-case version of the situation de-
scribed in the most likely scenario.

We then find the average, but we first weight the Most Likely estimate by 4.

Total divided

The formula is (O + (4*ML) + P) / 6. We must divide by six because we in effect have
six different estimates (although three of these estimates are the same number). We are
averaging (O+ ML+ ML+ ML+ ML+P) /6.
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Here's an example.

A roofing contractor is replacing all of the tiles on the roof of a house. He esti-
mates that the job cost $10,000 based on the expectation that they will need
to replace some of the underlying timbers. This is his Most Likely Estimate.

If none of the timbers need replacing then the job will cost $7,000, this rep-
resents his Optimistic estimate.

If most of the timbers need replacing then the job will cost $16,000, this rep-
resents his Pessimistic estimate.

Putting these numbers into the formula gives:

This formula is most useful in estimating the cost of activities for projects that are es-

63

Y jivided by 6

M - $10.5k

pecially unique, such as in research and development where there are many unknowns.

7.2.2.6 Reserve Analysis

Cost estimates may include contingency reserves (sometimes called contingency allow-
ances) to account for cost uncertainty. The contingency reserve may be a percentage of
the estimated cost, a fixed number, or may be developed by using quantitative analysis
methods.

One method of calculating the contingency reserve is to take a percentage of the original
activity cost estimate, although it can also be estimated by using quantitative analysis
methods. When more information about the project becomes available, the contingency
reserve can be reduced or eliminated. Contingency should be clearly identified in cost
documentation.

7.2.2.7 Cost of Quality

Assumptions about the cost of quality may affect the cost estimates.
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7.2.2.8 Project Management Software

Project management cost estimating software applications, computerized spreadsheets,
simulation, and statistical tools are becoming more widely accepted to assist with cost
estimating. Such tools can simplify the use of some cost estimating techniques and
thereby facilitate rapid consideration of cost estimate alternatives.

7.2.2.9 Vendor Bid Analysis

Cost estimating methods may include analysis of what the project should cost, based on
the responsive bids from qualified vendors. Where projects are awarded to a vendor un-
der competitive processes, additional cost estimating work can be required of the project
team to examine the price of individual deliverables and to derive a cost that supports
the final total project cost.

7.2.2.10 Group Decision-Making Techniques

Team-based approaches can be useful for improving duration estimates.

7.2.3 Estimate Costs: Outputs

This process will create the following outputs:

Estimate Project

Activity Cost Basis of

Costs: . . Document
Outputs Estimates Estimates Updates

7.2.3.1 Activity Cost Estimates

These are quantitative assessments of the probable costs required to complete project
work. They are estimated for all resources that are applied to the activity cost estimate
including, direct labor, materials, equipment, services, facilities, information technology,
and special categories such as an inflation allowance or a cost contingency reserve.
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Indirect costs, if they are included in the project estimate, can be included at the activity
level or at higher levels.

7.2.3.2 Basis of Estimates

This should provide a clear and complete understanding of how the cost estimate was
derived including: the basis of the estimate, all assumptions made, any known con-
straints, indication of the range of possible estimates, and the confidence level of the
final estimate.

7.2.3.3 Project Document Updates

The risk register will be updated to include the estimated costs of risk responses.

7.3 Determine Budget

This is the process of aggregating the estimated costs of individual activities or work
packages to establish an authorized cost baseline. This baseline includes all authorized
budgets, but excludes management reserves.

The inputs, tools and techniques, and outputs of this process are described below.

Inputs Tools & Techniques Outputs
Cost Management Plan Cost Aggregation Cost Performance Baseline
Scope Baseline Reserve Analysis Project Funding Requirements
Activity Cost Estimates Expert Judgment Project Document Updates
Basis of Estimates Historical Relationships
Project Schedule Funding Limit Reconciliation

Resource Calendars
Risk Register
Agreements

Organizational Process Assets
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7.3.1 Determine Budget: Inputs

The most important inputs to this process are the estimates determined in the previous
process '7.2 Estimate Costs’. Other important inputs come from other knowledge areas
such as Scope, Time, Human Resource, Risk, and Procurement Management. This pro-
cess requires the following inputs:

7.3.1.1 Cost Management Plan

This plan describes how the project costs will be managed and controlled.

7.3.1.2 Scope Baseline

As described in the previous process ‘7.2 Estimate Costs’, the scope baseline is a com-
ponent of the project management plan and includes the product descriptions, accep-
tance criteria, key deliverables, project boundaries, assumptions, and constraints about
the project.

It may also include requirements with contractual and legal implications for health, safe-
ty, security, performance, environmental, insurance, intellectual property rights, licenses,
and permits.

7.3.1.3 Activity Cost Estimates

These are outputs from the previous process ‘7.1 Estimate Costs'.

7.4.1.4 Basis of Estimates

Supporting detail for cost estimates should be specified as described above. Any basic
assumptions dealing with the inclusion or exclusion of indirect costs in the project bud-
get are specified in the basis of estimates.

Determine Budget: Inputs

e Cost Management Plan

® Scope Baseline

¢ Activity Cost Estimates

* Basis of Estimates

* Project Schedule

* Resource Calendars

* Risk Register

* Agreements

¢ Organizational Process Assets
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7.3.1.5 Project Schedule

As described in the previous process 7.1 Estimate Costs’, the project schedule includes
a planned start date and planned finish date for each activity as well as the resources re-
quired. This information can be used to aggregate costs to the calendar periods in which
the costs are planned to be incurred.

7.3.1.6 Resource Calendars

These provide information on which resources are assigned to the project and when they
are assigned. This information can be used to indicate resource costs over the duration
of the project.

7.3.1.7 Risk Register

This is an output of process ‘11.2 Identify Risks' and is used to aggregate costs for risk
responses to obtain the contingency reserves for the project.

7.3.1.8 Agreements

This is an output of Procurements Management process 12.2 and applicable contract
information and costs relating to products, services, or results that have been purchased
are included when determining the budget.

7.3.1.9 Organizational Process Assets

These are the processes or process-related assets that can be used in this process in-
cluding: Existing formal and informal cost budgeting-related policies, procedures, and
guidelines, as well as cost budgeting tools, and reporting methods.
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7.3.2 Determine Budget: Tools and Techniques

There are five tools and techniques that can be used.

Cost
Aggregation

Funding -
Limit eserve

Reconciliation Determine Analysis

Budget
Techniques

Historical
Relationships

7.3.2.1 Cost Aggregation

Cost estimates are aggregated by work packages in accordance with the WBS. The work
package cost estimates are then aggregated for the higher component levels of the WBS
(such as control accounts) and ultimately for the entire project.

7.3.2.2 Reserve Analysis

This can establish both the contingency reserves and the management reserves for the
project.

e Contingency reserves are allowances for unplanned but potentially required

changes that can result from realized risks identified in the risk register.

e Management reserves are budgets reserved for unplanned changes to project
scope and cost.

7.3.2.3 Expert Judgment

This expertise is provided by any group or individual with specialized knowledge or train-
ing, and is available from many sources, including: other units within the organization, con-
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sultants, stakeholders, including customers or sponsors, professional and technical asso-
ciations, industry groups, subject matter experts, and project management office (PMO).

7.3.2.4 Historical Relationships

This refers to using historical data from other projects in which costs are known for the
same or similar activities.

7.3.2.5 Funding Limit Reconciliation

The expenditure of funds should be reconciled with any funding limits on the commit-
ment of funds for the project. A variance between the funding limits and the planned
expenditures will sometimes mean rescheduling the work to level out the rate of expen-
ditures. This can be accomplished by placing imposed date constraints for work into the
project schedule.

Cost aggregation of the work packages produces the cost estimate of the project. Adding
the cost of risk responses and contingency reserves produces the cost baseline. Adding
the management reserves, which are not controlled by the project manager but by man-
agement, to the cost baseline, provides the cost budget.

If the funding for the whole project is incremental, then care must be taken to ensure that
the project does not run out of money as a result of getting too far ahead of the schedule.

7.3.3 Determine Budget: Outputs

This process will create the following outputs:

Determine Budget

Cost Project Project

Performance Funding Document
Baseline Requirements Updates
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7.3.3.1 Cost Performance Baseline

This specifies what costs will be incurred and when. This matters because most projects
will not receive their funding as a lump sum at the beginning but will be financed accord-
ing to a monthly or quarterly budget. This means that the project manager will need to
indicate when funds need to be available.

The simplest way to produce a cost baseline would be to aggregate all of the anticipated
costs of the project and assume that they would be needed in proportion to the planned
timescale.

For example,

Project Total cost was $100,000

Project planned to take 20 weeks

Then a simple cost graph could be produced with the vertical axis calibrated in dollars
and the horizontal axis calibrated in weeks.

You could produce a simple cost graph by assuming that the planned cost per day was lin-
ear, that is as a straight line coming from the origin to a point that is aligned to $100,000
on the vertical axis and 20 weeks on the horizontal axis as shown:

Dollars Project Plan
100,000
50,000
5 10 15 20 Weeks

We have just created the cost performance baseline for that project as it takes the esti-
mated project expenditures and aligns them with dates on the calendar. This allows the
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organization to plan for cash flow and to make suitable arrangements in advance so that
the funds are available when needed and not before.

This might be accurate enough for a very simple project where both the labor and material
costs were fairly constant from day-to-day. But for projects with any degree of complexity
it is necessary to produce separate cost baselines for different categories of expenditure,
such as human resources at different labor rates, plant, materials and other equipment.

Human Resouces

A Cost
Complex Baselines

Projects for each Materials
require Category of
spend Equipments

For this reason the cost performance baseline may consist of several sub-baselines,
which can be aggregated to produce totals. In most projects the rate of expenditure is
not linear but follows an 'S’ shaped curve as shown.

Dollars Project Plan
100,000
50,000
5 10 15 20 Weeks

The reason for this is that the rate of spent at the beginning and end of the project is typi-
cally lower than that during the execution phase.
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7.3.3.2 Project Funding Requirements

These are derived from the cost baseline described above and need to reflect the cash-
flow needs of the project including management reserves and contingencies. They are an
important output, because they may require the project schedule to be adjusted to the
necessities of the periodic project funding requirements.

7.3.3.3 Project Document Updates

These include the activity cost estimates, risk register and project schedule.

7.4 Control Costs

This is the process of monitoring the status of the project to update the project budget
and managing changes to the cost baseline. It involves taking the cost baseline and per-
formance data about what has actually been done in order to determine the work ac-
complished against the amount spent.

Monitoring the expenditure of funds without regard to the value of work being accom-
plished for such expenditures has little value to the project other than to allow the project
team to stay within the authorized funding. The key to effective cost control is the man-
agement of the approved cost performance baseline and the changes to that baseline.

For those projects that are funded at various stages during the project, funding require-
ments will need to be taken into account so that the project doesn’t get to the point that
funding is temporarily unavailable.

The inputs, tools and techniques, and outputs of this process are described below.

|______inputs _____ Tools&Techniques _____ Outputs ____

Project Management Plan Earned Value Management Work Performance Information
Project Funding Requirements Forecasting Cost Forecasts
Work Performance To-complete Performance  Change Requests
Information Index (TCPI)
Organizational Process Performance Reviews Project Management Plan
Assets Updates
Project Management Project Document Updates
Software
Reserve Analysis Organizational Process Assets
Updates
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7.4.1 Control Costs: Inputs

This process requires the following inputs:

7.4.1.1 Project Management Plan

The project management plan described above contains the cost performance baseline,
which can be compared with actual results to determine if a change, corrective action or
preventive action is necessary. It also contains the cost management plan that describes
how the project costs will be managed and controlled.

7.4.1.2 Project Funding Requirements

As described in the previous process ‘7.2 Determine Budget’, these are derived from the
cost baseline described above and need to reflect the cash-flow needs of the project
including management reserves and contingencies.

Control Costs: Inputs

Project Management Plan

Project Funding Requirements

Work Performance Information

Organizational Process Assets

7.4.1.3 Work Performance Information

This includes information about project progress and also includes costs that have been
authorized and incurred, and estimates for completing project work.

7.4.1.4 Organizational Process Assets

These include existing formal and informal cost control-related policies, procedures and
guidelines, cost control tools and the monitoring and reporting methods to be used.
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7.4.2 Control Costs: Tools and Techniques

Earned value management (EVM), forecasting, the TCPI (To-Complete Performance In-
dex), and performance reviews are the main techniques used, along with the project
management software. Earned value management takes a snapshot of the present mo-
ment to see how the project is doing.

The techniques of forecasting and TCPI shows how the future of the project will evolve
given how the project is doing now. The performance reviews compare the past perfor-
mance with the present performance to see how the project has evolved up until the
present moment.

Control Costs Tools

EVM
Forecasting
TCPI
Performance Reviews

Project Mgmt Software

Reserve Analysis

Reserve analysis takes into account the “extra layers” on top of the cost estimates, the
contingency reserves (which are added to the cost estimates to get the cost baseline)
and the management reserves (which are added to the cost baseline to get the project
budget).

It should be decided whether any unused reserves are going to be left in the project bud-
get, or whether they will be taken out.
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7.4.2.1 Earned Value Management (EVM)

This is described by the PMBOK® as a key technique used to determine the current sta-
tus of a project in terms of time and money. It is defined as follows:

‘Earned value management (EVM) is a methodology that combines scope,
schedule, and resource measurements to assess project performance and
progress.

It is a commonly used method of performance measurement for projects. It
integrates the scope baseline with the cost baseline, along with the schedule
baseline, to form the performance baseline, which helps the project manage-
ment team assess and measure project performance and progress.

It is a project management technique that requires the formation of an inte-
grated baseline against which performance can be measured for the dura-
tion of the project.’

The PMBOK® is very keen on EVM but in reality not every organization uses it. Even if
yours does not, it is still worth taking the time to understand it because it can help you to
determine for yourself how a project is progressing in circumstances where you need to
provide objective figures to your senior management or other stakeholders.

EVM is described in detail in the Earned Value Management Checklist, which can be
downloaded free from www.free-management-ebooks.com

Earned Value compares

Actual
Spend ($130k),
with

Planned Spend
($150k)
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The earned value compares the money spent ($130k) with what should have been spent
($150k). This means that:

Work to the notional value of $140k has been done but,
$130k has actually been spent.
Therefore, the project is $10k under its planned cost at this point.

Also the project has only completed $140k of work as opposed to the $150k that was
planned.

This means that the project is $10k behind schedule.

It may seem strange to express time in dollars but the reason it makes sense is because
‘time is money'.

7.4.2.2 Forecasting

As the project progresses, the project team can develop a forecast for the estimate at
completion that may differ from the budget at completion based on the project per-
formance. Earned Value Management method works well in conjunction with manual
forecasts of the required estimate at completion costs. The most common approachis a
manual, bottom-up summation by the project manager and project team.

7.4.2.3 To-complete Performance Index (TCPI)

This is an earned value term which describes the performance needed for you to
achieve your earned value targets, and hence to control cost.

7.4.2.4 Performance Reviews

These compare cost performance over time, schedule activities or work packages over-
running and under running the budget, and estimated funds needed to complete work in
progress. They are used to determine those areas where costs are under or over perform-
ing, and yet again uses earned value management to compare actual results with the cost
baseline and hence the ability to be able to control cost via forecast trends and indexes.

7.4.2.5 Project Management Software

Project management software is often used to help with Earned Value Management, to
display graphical trends, and to forecast a range of possible final project results.
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7.4.2.6 Reserve Analysis

Monitors the status of contingency reserves and management reserves. Unused con-
tingency reserves for probable risk events that do not occur may be removed from the
project budget.

7.4.3 Control Costs: Outputs

This process will create the following outputs:

7.4.3.1 Work Performance Information

It is important to capture all of the relevant costs when measuring progress. This infor-
mation should be communicated to the project team and concerned stakeholders on a
regular basis.

Project
Mgmt Plan
Updates

Change Project
Requests Document

Updat
Control pcates

Costs
Outputs

‘ Organizational
Process Asset
Updates

Cost
Forecasts

Work

Performance
Information

7.4.3.2 Cost Forecasts

These determine the extra funding that will be required based on the actual costs ac-
crued so far. Earned Value can help forecast not just remaining costs but also the re-
quired total cost for the project. This information should be communicated to the project
team and concerned stakeholders on a regular basis.
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7.4.3.3 Change Requests

These refer to cost related change requests of course, may be needed if the control cost
process shows that the project will be costing more or less than the cost baseline. In this
case it changes will be needed to bring the project back on track.

7.4.3.4 Project Management Plan Updates

This relates to any changes such as those to the cost baseline or the cost management
plan. It may also relate to other aspects of the project management plan for example a
modification to project scope.

7.4.3.5 Project Document Updates

These include cost estimates and are normally needed as a consequence of project plan
updates.

7.4.3.6 Organizational Process Assets Updates

These include, causes of variances, corrective action chosen and other types of lessons
learned from project cost control in order to improve control cost management in future
projects.

If either the Work Performance Information or the Cost Forecasts indicate that there is a
variance in either the cost or schedule performance of the project that needs correcting,
then a change request may be recommended.

Corrective action aims to reduce the variance

Preventive action aims to prevent the variance from growing larger in the
future.

It may happen, however, that the variance is so large that the cost baseline is deter-
mined to be unrealistic, in which case it may be suggested that the cost baseline itself is
changed.

In any case, these change requests are outputs of this process, but then are inputs to
the process in the Integration Management Knowledge area called process 4.5, Perform
Integrated Change Control.
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Summary

Cost Management includes the processes involved in planning, estimating, budgeting
and controlling costs so that a project can be completed within the approved budget.

Cost Management procedures are used to create a budget, and to monitor performance
relative to that budget. Effective monitoring requires a focus on the actual and forecast
consumption of elements such as people's time, materials, equipment, facilities, etc.
There are four processes in this knowledge area.

7.1 Plan Cost Management

This process establishes the policies, procedures, and documentation for planning, man-
aging, expending, and controlling project costs. The key benefit of this process is that it
provides guidance and direction on how the project costs will be managed throughout
the project.

7.2 Estimate Costs

This step involves estimating the costs of each activity in the project. Costs include both
human resource and physical resource costs. Because this step often occurs in the plan-
ning phase, it is important to understand that the estimated costs are your “best guess-
es" at the actual costs of each activity.

To get a good guess at the costs you can use one of the following techniques:

e Analogous Estimating: estimates are based on past projects. It uses actual costs
from a similar finished project to estimate the costs of the new project. The ac-
curacy of these estimates will depend on the similarities between the new project
and the old project.

e Parametric Modeling: estimates are based on mathematical formulas, typically
following a Regression Analysis or Learning Curve model. The accuracy of these
estimates depends on the assumptions made.

o Bottom-up Estimating: estimates are based on individual work item cost and du-
ration estimates. This involves estimating the smallest activities and then adding
them up to create an estimate for the whole project.
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7.3 Determine Budget

Using your best-guess estimates, the next step is to create a realistic project budget. In
this step, you will determine the cost baseline and the funding requirements for the proj-
ect. A good project budget will help you make key decisions with respect to the project
schedule and resource allocation constraints.

To determine the project budget, the PMBOK® suggests using several techniques:

e Cost Aggregation: requires you to aggregate or combine costs from an activity
level to a work package level. The final sum of the cost estimates is applied to the
cost baseline.

e Reserve Analysis: requires you to create a buffer or reserve to protect against
cost overruns. The degree of protection should be equivalent to the risk foreseen
in the project. The buffer is part of the project budget, but not included in the
project baseline.

e Historical Data: requires you to think about estimates from closed projects to
determine the budget of the new project. This is very similar to analogous estima-
tion described earlier.

¢ Funding Limit Reconciliation: requires you to adhere to the constraints imposed
by the funding limit. The funding limit is based on the limited amount of cash
dedicated to your project. To avoid large variations in the expenditure of project
funds, you may need to revise the project schedule or the use of project resources.

7.4 Control Costs

Good project managers will carefully monitor the cost of their projects. This includes
watching to see where actual cost has varied from estimated cost. Cost control also
involves informing the stakeholders of cost discrepancies that vary too much from the
budgeted cost.

To effectively control project costs, you will need to regularly monitor and measure the
performance of the budget and revise forecasts as required. The PMBOK® suggests sev-
eral tools and techniques to help control costs:

e Earned Value Management (EVM): uses a set of formulas to help measure the
progress of a project against the plan.
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e Forecasting: uses the current financial situation to project future costs. The fore-
cast is based on budgeted cost, total estimated cost, cost commitments, cost to
date, and any over or under budgeted costs.

e To-Complete Performance Index (TCPI): represents the level of project perfor-
mance that future work needs to be implemented to meet the budget.

e Variance Analysis: involves analyzing the difference or variance between the
budgeted costs and the actual costs to indicate whether the project is on budget.

e Performance Reviews: used to check the health of a project. Includes an analysis
of project costs, schedule, scope, quality, and team morale.

The other project management eBooks in this skill set are available from
http://www.free-management-ebooks.com/skills-project.htm:

e Principles of Project Management
e Process Groups

e Integration Management

e Scope Management

e Time Management

e Cost Management

e Quality Management

e Human Resources (HR) Management
e Communications Management

e Risk Management

e Procurement Management

e Stakeholder Management
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Other Free Resources

The Free Management eBooks website offers you over 100 free resources for your own
professional development. Our eBooks, Checklists, and Templates are designed to help
you with the management issues you face every day. They can be downloaded in PDF,
Kindle, ePub, or Doc formats for use on your iPhone, iPad, laptop or desktop.

eBooks—Our free management eBooks cover everything from accounting principles to
business strategy. Each one has been written to provide you with the practical skills you
need to succeed as a management professional.

Templates—Most of the day-to-day management tasks you need to do have already
been done by others many times in the past. Our management templates will save you
from wasting your valuable time re-inventing the wheel.

Checklists—\When you are working under pressure or doing a task for the first time,
it is easy to overlook something or forget to ask a key question. These management
checklists will help you to break down complex management tasks into small control-
lable steps.

FME Newsletter—Subscribe to our free monthly newsletter and stay up to date with the
latest professional development resources we add every month.

Social Media—Share our free management resources with your friends and colleagues
by following us on LinkedIn, Facebook, Twitter, Google+, and RSS.

Visit www.free-management-ebooks.com
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