Chapter 7

OPENING CASE

; Juan Gonzales was a systems analyst and network specialist for the. waterworks depgy_
¢ ment of a major Mexican city. He enjoyed helping the city develop its infrastructyre.
‘. His next career objective was to become a project manager so he could have evep More
influence. One of his colleagues invited him to attend an importal?t prt?ject review meg.
ing for large government projects, including the Surveyor Pro project, in which Juay, y, s
most interested. The Surveyor Pro project was a concept for developing a sophisticateq
information system that included expert systems, object-oriented databases, and Wire.
* less communications. The system would provide instant, graphical information to help
- government surveyors do their jobs. For example, after a surveyor touched a map op the
" screen of a handheld device, the system would prompt the surveyor to enter the type of
| information needed for that area. This system would help in planning and implementing
| many projects, from laying fiber-optic cable to installing water lines.
Juan was very surprised, however, that the majority of the meeting was spent dis.
i " cussing cost-related issues. The government officials were reviewing many existing pro-
I jects to evaluate their performance and the potential impact on the government’s budget
I before discussing funding for any new projects. Juan did not understand many of the
 terms and charts being presented. What was this “earned value” they kept referring to?
L How were they estimating what it would cost to complete projects or how long it would
I take? Juan thought he would learn more about the new technologies the Surveyor Pro
& project would use, but he discovered that the cost estimates and projected benefits were
I of most interest to the government officials at the meeting. It also seemed that consider-

- able effort would go toward detailed financial studies before any technical work could
I even start. Juan wished he had taken some accounting and finance courses so he could
I understand the acronyms and concepts people were discussing. Although Juan had a

> degree in electrical engineering, he had no formal education in finance and little experi-
': “ence with it. However, if Juan could understand information systems and networks, he
i was confident that he could understand financial issues on projects as well. He jotted

. down questions to discuss with his colleagues after the meeting.
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7.1 THE IMPORTANCE OF PROJECT COST MANAGEMENT

IT projects have a poor track record in meeting budget goals. A 2011 study published in the
Harvard Business Review examined IT change initiatives in almost 1,500 projects and re-
ported an average cost overrun of 27 percent. Cost overrun is the additional percentase or
dollar amount by which actual costs exceed estimates. The study was considered the largest
ever to analyze IT projects. The projects ranged from enterprise resource planning © mar-
agement information and customer relationship management systems. Most projects incurt®
high expenses, with an average cost of $167 million; the largest project cost $33 billion-

The:‘ most important finding in the study, however, was the discovery of a lar&¢ pu ]-tq
ber of gigantic overages when analyzing the project overrun data. One in siX of all projec™
studied contained a “black swan”: a high-impact event that is rare and unpredictab]e. but
n;) ;(i)mpmbable in retrospect. These IT black swan projects had an average cost Overr‘ll:‘i[—
?all O?Il%ezﬁ?;tngi‘giz :gl‘:z;i-ullgso:errun of almost 70 percent. “This higt.llights thevz-::n}s

‘ ot that they’re particularly prone to high cost ¢*

sosted:
on average, as management consultants and academic studies have previously SUEEC
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®WHAT WENT WRONG ?

Y . 2 ? .

1 The U1‘1‘1ted Kingdom’s N-atlonal‘Hea‘lth Service (NHS) IT modernization program was
- called th.e greatest IT disaster in history” by one London columnist. This 10-year pro-
, gram, which starte.d in 2002, was created to provide an electronic patient records sl;stem

& appointment booking, and a prescription drug system in England and Wales. Britain’s ’
¢ Labor government estimates that the program will eventually cost more than £55 bil- g
¢ lion, a $26 billion overrun. The program has been plagued by technical problems due to

I incompatible systems, resistance from physicians who say they were not adequately con-
: sulted about system features, and arguments among contractors about who’s responsible
for what.® A government audit in June 2006 found that the program, one of the largest

@ civilian IT projects undertaken worldwide, was progressing despite high-profile problems.
iIn an effort to reduce cost overruns, the NHS program would no longer pay for products
- until delivery, shifting some financial responsibility to prime contractors, including BT
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¥ Group, Accenture, and Fujitsu Services.? On September 22, 2011, government officials :
¥ in the United Kingdom announced that they were scrapping the National Programme for |
E Health IT. Health Secretary Andrew Lansley said that the program “let down the NHS and
k. wasted taxpayers’ money.”’
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71a What Is Cost?
A popular cost accounting textbook states, “Accoynti(r,lts usuall’y dfefifle cost as a resource
sacrificed or foregone to achieve a specific objective. Webst?rs dictionary defines cost as
“something given up in exchange.” Costs are often mezjlsured in moneta'ry amounts, such
as dollars, that must be paid to acquire goods and services. (For con'vemence, the exam-
ples in this chapter use dollars for monetary amou.nt's.) Bec?use projects cost' money and
consume resources that could be used elsewhere, it is very important for project managers
i anagement.

to “??:;;??if;g:;:ﬁzg’ Illliowe%er, often react to cost overn%n information with a smirk.
They know that many of the original cost estimate§ for IT projects are low or bz;lsed_ on
unclear project requirements, so naturally_there will be cost overruns. Not emp as1fmlr11g

- ce of realistic project cost estimates from the outset is only one par.t o t e
:)}ll'zttilelglorltsl;ddition, many IT professionals think that preparing cost estimates is a job for

tants. On the contrary, preparing good cost estimates is a demanding, important
accoun . )
skill that many professionals need to acquire.

Another perceived reason for cost overruns is that many IT project.s involve new tech-

business processes. Any new technology or business process is untested. and has

fmlogy o isks. Thus, costs grow and failures are to be expected, right? Wrong. Using good
1nheretrl zg;t m.anagement can change this false perception.
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an i .
th:;?:} :;Zit:‘ iei:fchbes project cost mar.lagement. Project cost managen.xent includeg
Proved budget 1\? ; €d to ensure that a project .team co.n.1pletes a p.roje,c’:t within an ap-
b ” BE, otice two crucial phrases in this definition: “a project” and “approve d
.udgEt. Project Mmanagers must make sure their projects are well defined, haye accurag,
time and cost estimates, and have a realistic budget that they were involved in aprOvine
It is the project manager’s job to satisfy project stakeholders while continuously smg\;
ing to reduce and control costs. There are four processes for project cost managemeny. )

1. Planning cost management involves determining the policies, Procedureg,
and documentation that will be used for planning, executing, and controlling
project cost. The main output of this process is a cost management plap,_

2. Estimating costs involves developing an approximation or estimate of the
costs of the resources needed to complete a project. The main outputs of the
cost estimating process are activity cost estimates, basis of estimates, ang

project documents updates.

3. Determining the budget involves allocating the overall cost estimate to in-
dividual work items to establish a baseline for measuring performance. The
main outputs of the cost budgeting process are a cost baseline, project fund.
ing requirements, and project documents updates.

4. Controlling costs involves controlling changes to the project budget. The
main outputs of the cost control process are work performance information,
cost forecasts, change requests, project management plan updates, project
documents updates, and organizational process assets updates.

Figure 7-1 summarizes these processes and outputs, showing when they occur in a
typical project.

To understand each of the project cost management processes, you must first under-
stand the basic principles of cost management. Many of these principles are not unique to
project management; however, project managers need to understand how these principles

relate to their specific projects.

7.2 BASIC PRINCIPLES OF COST MANAGEMENT

Many IT projects are never initiated because IT professionals do not understand the impor-
tance of basic accounting and finance principles. Important concepts such as net present
value analysis, return on investment, and payback analysis were discussed in Chapter 4,
Project Integration Management. Likewise, many projects that are started never finish
because of cost Mmanagement problems. Most members of an executive board have a better
understanding of financial terms than IT terms, and are more interested in finance. There-
fore, IT project managers need to be able to present and discuss project information both
in financial terms and technical terms. In addition to net present value analysis, return on
investment, and payback analysis, project managers must understand several other cost
management principles, concepts, and terms. This section describes general topics suc.h
as profits, life cycle costing, cash flow analysis, tangible and intangible costs and benefits,

—




Process: Determine budget
Outputs: Cost baseline, project fun

Wr ST S Project Cost Management
¢  Planning S

Process: Plan cost management .
Outputs: Cost management plan

Process: Estimate costs

Outputs: Activity cost estimates,

P |

basis of estj .
updates mates, project documents

ding requirem : j
documents updates a ents, project {

Project Start e

Monitoring and Controlling
Process: Control costs
Outputs: Work performance information, cost forecasts, change requests

projec.t management plan updates, project documents updates
organizational process assets updates '

Project Finish -

© Cengage Learning 2016

FIGURE 71  Project cost management summary

direct costs, sunk costs, learning curve theory, and reserves. Another important topic—
earned value management—is one of the key tools and techniques for controlling project

costs; it is

described in detail in the section on cost control.

Profits are revenues minus expenditures. To increase profits, a company can increase
revenues, decrease expenses, or try to do both. Most executives are more concerned with
profits than with other issues. When justifying investments in new information systems

chnology, it is important to focus on the impact on profits, not just revenues or
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e-commerce application that you estimate will increase revenues
million company by 10 percent. You cannot measure the potential benefits of
knowing the profit margin. Profit margin is the ratio of profits to
8100 generate £2 in profits, there is a 2 percent profit margin. If

r every $100 in revenue, there is a —2 percent profit margin.
rovides a big-picture view of the cost of a project throughout its

u develop an accurate projection of a project’s financial costs and
ing considers the total cost of ownership, or development plus

s for a project. For example, a company might complete a project to develop
customer service system in 1 or 2 years, but the new system coulfi
- 1}? Years. Project managers, with assistance from financial experts .in the{r
'8 ou!d ereate estimates of the costs and benefits of the project for its entire
isyz, arrfhm the' Preceding example). Recall from Chapter 4 that the net present
€ Project would include the entire 10-year period of costs and ben-

an .
e;g neltnent- and project managers need to consider the life cycle costs of proj-
ake financia] decisions.
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A .
u;?gﬁ?gégﬂ gf many projects is to achicve_some type of financia} benefits, Measupeq
Tt osting. Proj.ect success criteria often include reaching a certain return
ment (ROI) over the life eyele. You cannot measure ROI for projects if yoy g, . 00
ave a benefitg measurement process in place. How do you know if you cam;-d or :) o
a certain amount each year after the project was completed if you do not have g W:ldwd
measure jt? Accordin,g to a 201S report by PMI: e

Many organizations do not have a benefits measurement process at gl]
®  Only twenty percent of organizations report having a high level of benefitg

realization maturity.
®  Thirty-nine percent of high-performing organizations report high benefits
realization maturity compared to nine percent of low performers.

“Organizations with mature benefits realization processes can benefit from:

Clearly identifying the strategic rewards prior to starting a project

*  Effectively assessing and monitoring risks to project success

* Proactively planning for making necessary changes in the organization
Explicitly defining accountability for project success

Routinely extending responsibility for integration to the project team.”?

e —

Organizations have a history of not spending enough money in the early phases of
IT projects, which affects total cost of ownership. For example, it is much more cost-
effective to spend money on defining user requirements and doing early testing on IT proj-
ects than to wait for problems to appear after implementation. Recall from Chapter 5 that
correcting a software defect late in a project costs much more than fixing the defect early.
Because organizations depend on reliable IT, huge costs are associated with downtime,

*  When Facebook was down for 20 minutes on September 3, 2014, they lost
a little more than $22,453 for every minute or more than $500,000.8

* On August 19, 2013, Amazon.com went down for about 30 minutes, costing
them $66,240 per minute or nearly $2 million.°

* For Fortune 1000 companies, the average cost of an infrastructure failure
is 8100,000 per hour; the average cost of a critical application failure is
$500,000 to $1 million per hour, or 88,300 to $16,600 per minute. X’

* In2014, the average annual cost of unplanned application downtime in
Fortune 1000 companies was £1.25 billion to $2.5 billion.1!
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Cash flow analysis is a method for determining the estimated annual costs and benefits
for a project and the resulting annual cash flow. Project managers must conduct cash flow
analysis to determine net present value. Most consumers understand the basic concept of
cash flow: If they do not have enough money in their wallets or bank accounts, they can-
not purchase something. Top management must consider cash flow concerns when select-
ing projects in which to invest. If top management selects too many projects that have high
cash flow needs in the same year, the company will not be able to support all of its projects
and maintain its profitability. It is also important to clarify the year used to analyze dollar
amounts. For example, if a company bases all costs on 2012 estimates, it would need to
account for inflation and other factors when projecting costs and benefits in future-year dollars.

Tangible and intangible costs and benefits are categories for determinin.g how well an
organization can define the estimated costs and benefits for a project. Tangible costs or.
benefits are easy to measure in dollars. For example, suppose that the .Su.r?/eyor Pro I;TOJ'
ect described in the chapter’s opening case included a prehmlflary feambnhtgr study. If a :
company completed this study for $100,000, its tangible cost is SIO0,000..Lla tg)ovexf"nmefn
agency estimated that it could have done the study for $150,000, the tangi 3 Ielne s y
the study would be $50,000 to the government: It could pay for the st}ldy and then assign
the government workers who would have done the study to other prqjectsl.l —

In contrast, intangible costs or benefits are difficult to measure in do ars.e ril_)(l;wned
that Juan and a few other people spent their own personal time using goveilnmAlthough
Computers, books, and other resources to research areas relatectl) tlcl) tdhf Stt;lle y.rojeot they
their hours and the government-owned materials wou.ld not be " f of(ien irf)clude i,tems
rould be considered intangible costs. Intangible b.eneﬁts or pr(gegtisvit that an organiza-
<€ goodwill, prestige, and general statements of lmprovefl il ?i)l cchs and benefits are
n.o 'l cannot easily translate into dollar amounts. Because intangible

feult to quantify, they are often harder to justify. ducts and services of the proj-
irect costs can be directly related to creating the products

i irect costs include
€et. Yoy can attribute direct costs to a particular project. For example, dir
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the salaries of people working full time on the
ware purchased specifically for the project. Pr
because they can be controlled.

Indirect costs are not directly related to the produc
are indirectly related to performing work on the project, Projeqt, bug
include the cost of electricity, paper towels, and other necessities ip a’ 1indlreCt Costs Wou|
houses 1,000 employees who work on many projects. Indirect costs arearue building that ‘
projects, and project managers have very little control over them, HHocated to
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lection decision. Many people fall into the trap of continuing to spend money on failing
project because so much money has been spent on it already. This trap is similar ¢, gam.
blers who continue betting because they have already lost money. Sunk costg should he
forgotten, even though it is often difficult to think that way.

Learning curve theory states that when many items are produced repetitively, the
unit cost of those items decreases in a regular pattern as more units are produced. For
example, suppose that the Surveyor Pro project would potentially produce 1,000 handhelq
devices that could run the new software and access information via satellite. The cost of
the first handheld unit would be much higher than the cost of the thousandth unit. Learn-
ing curve theory can help estimate costs on projects that involve the production of large
quantities of items.

Learning curve theory also applies to the amount of time required to complete some
tasks. For example, the first time a new employee performs a specific task, it will probably
take longer than the tenth time that employee performs a very similar task. Effort esti-
mates, therefore, should be lower for more experienced workers.

Reserves are dollar amounts included in a cost estimate to mitigate cost risk by allow-
ing for future situations that are difficult to predict. Contingency reserves allow for future
situations that may be partially planned for (sometimes called known unknowns) and are
included in the project cost baseline. For example, if an organization knows it has a 20
percent rate of turnover for IT personnel, it should include contingency reserves to pay
for recruiting and training costs of IT personnel. Management reserves allow for future
situations that are unpredictable (sometimes called unknown unknowns). For example,s
if a project manager gets sick for two weeks or an important supplier goes out of bus;lenrtjlse S:
management reserve could be set aside to cover the resulting costs. Management re

are not included in a cost baseline, as you will learn later in this chapter.
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Project Cost Management

other stakeholders use expert judgment, analytical techniques, and meetings to produce

the cost management plan.
The cost management plan, like the scope and schedule management plans, can be
informal and broad or formal and detailed, based on the needs of the project. In general, a

cost management plan includes the following information:

Level of accuracy: Activity cost estimates normally have rounding guidelines,
such as rounding to the nearest $100. There may also be guidelines for the
amount of contingency funds to include, such as 10 or 20 percent.

Units of measure: Each unit used in cost measurements, such as labor hours
or days, should be defined.

Organizational procedures links: Many organizations refer to the work
breakdown structure (WBS) component used for project cost accounting as
the control account (CA). Each control account is often assigned a unique
code that is used in the organization’s accounting system. Project teams must
understand and use these codes properly.

Control thresholds: Similar to schedule variance, costs often have a specified
amount of variation allowed before action needs to be taken, such as 10 per-
cent of the baseline cost.

Rules of performance measurement: If the project uses earned value man-
agement (EVM), as described later in this chapter, the cost management
plan would define measurement rules, such as how often actual costs will be

tracked and to what level of detail.
Reporting formats: This section would describe the format and frequency of

cost reports required for the project.
Process descriptions: The cost management plan would also describe how to

perform all of the cost management processes.

7.4 ESTIMATING COSTS

Project managers must take cost estimates seriously if they want to complete projects
within budget constraints. After developing a good resource requirements list, project
managers and their project teams must develop several estimates of the costs for these
resources. Recall from Chapter 6 that an important process in project time management is
estimating activity resources, which provides a list of activity resource requirements. For
example, if an activity for a project is to perform a particular type of test, the list of activ-
ity resource requirements would describe the skill level of the people needed to perform
t}_le test, the number of people and hours suggested to perform the test, the need for spe-
cial software or equipment, and other requirements. All of this information is required to
develop a good cost estimate. This section describes various types of cost estimates, tools
and techniques for estimating costs, typical problems associated with IT cost estimates,

and a detajled example of a cost estimate for an IT project.

T :
043 Types of Cost Estimates
n s
€ of the majn outputs of project cost management is a cost estimate. Project managers

norm
st ally prepare several types of cost estimates for most projects. Three basic types of

Mates inclyde the following:




