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CHAPTER

PROJECT SCOPE
MANAGEMENT

LEARNING OBJECTIVES

After reading this chapter, you will be able to;

. Understand the importance of good project scops management

»  Describe the process of planning scope management

. - Discuss methods for collecting -and documenting requirements 1o mest
stakeholder needs and expectations

= Explain the scope definition process and describe the contents of a
project scope statement

. Discuss the process for creating a work breakdown structure using the
analogy, top-down, bottom-up, and mind-mapping approaches

¢ Explain the importance of validating scope and how it relates 1o defining
and controlling scope

¢ Understand the importance of controlling scope and approaches for
preventing scope-related problems on information technology (IT)
projects

. Describe how software can assist in project scope management
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Chapter 5

Kim Nguyen was leading a meeting to create the work breakdown strueture (WBS) for
her company’s IT upgrade project. This project was necessary because of several high-
priority, Internet-based applicatlons the company was developing. The IT upgrade project
involved. creating and implementing a plan to make all employees’ IT assets meet new
corporate standards within nine months. These standards specified the minimum
requirements for each desktop or laptop computer, includiifd the t9paof iprocedsdr| 8l
amount of memory, hard disk size, type of network connection, and software, Kim knew
that to perform the upgrades, the project team would first have to create a-detatled
inventory of all the current hardware, networks, and software in the entire company of
2,000 employees.

Kim had worked with other stakeholders to develop a project charter and initial
scope statement. The project charter included rough cost and schedule estimates for the
project and signatures of key stakeholders; the initial scope statement provided 4 start in
defining the hardware, software, and network requirements as well as other information
related to the project scope. Kim called a meeting with her projeet team and other
stakeholders to further define the scope of the project. She wanted to get everyone’s ideas
on what the projectinvolved, who would do what, and how they could avoid scope creep.
The company’s new CEO, Walter Schmidt, was known for keeping a close eye on major
projects. The company had started using a new project management information system
that let everyone know the status of projects at a detailed and high level. Kim knew.that a
good WBS was the foundation for scope, time, and cost performance, but she had never led a
team in creating one or allocating costs based on'a WBS, Where should she begin?

WHAT IS PROJECT SCOPE MANAGEMENT?

Recall from Chapter 1 that several factors are associated with project success. Many of
these factors, such as user involvement, clear business objectives, and optimized scope,
are elements of project scope management.

One of the most important and most difficult aspects of project management is defin-
ing the scope of a project. Scope refers to all the work involved in creating the products of
the project and the processes used to create them. Recall from Chapter 2 that the term
deliverable describes a product created as part of a project. Deliverables can be product-
related, such as a piece of hardware or software, or process-related, such as a planning
document or meeting minutes. Project stakeholders must agree what the products of the
project are and, to some extent, how they should be produced to define all of the
deliverables.

Project scope management includes the processes involved in defining and controlling
what work is or is not included in a project. It ensures that the project team and stake-
holders have the same understanding of what products the project will produce and what
processes the project team will use to produce them. Six main processes are involved in
project scope management:

1. Planning scope management involves determining how the project’s scope
and requirements will be managed. The project team works with appropriate
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stakebolders to create a scope management plan and requirements manage-
ment plan.

2. Collecting requirements involves defining and documenting the features and
functions of the products for the project as well as the processes used for
creating them. The project team creates requirements documentation and a
requirements traceability matrix as outputs of the requirements collection
process.

3. Defining scope involves reviewing the scope management plan, project char-
ter, requirements documents, and organizational process assets to create a
scope statement, adding more information as requirements are developed and
change requests are approved. The main outputs of scope definition are the
project scope statement and updates to project documents,

4. Creating the WBS involves subdividing the major project deliverables into
smaller, more manageable components. The main outputs include a scope
baseline (which includes a work breakdown structure and a WBS dictionary)
and updates to project documents.

5. Validating scope involves formalizing acceptance of the project deliverables.
Key project stakeholders, such as the customer and sponsor for the project,
inspect and then formally accept the deliverables during this process. If the
deliverables are not acceptable, the customer or sponsor usually requests
changes. The main outputs of this process, therefore, are accepted deliver-
ables, change requests, work performance information, and updates to project
documents,

6. Controlling scope involves controlling changes to project scope throughout
the life of the project—a challenge on many IT projects. Scope changes often
influence the team’s ability to meet project time and cost goals, so project
managers must carefully weigh the costs and benefits of scope changes. The
main outputs of this process are work performance information, ch nge
requests, and updates to the project management plan, project documents,
and organizational process assets,

Figure 5-1 summarizes these processes and outputs and shows when they occur in a
typical project.

PLANNING SCOPE MANAGEMENT

The first step in project scope management is planning how the scope will be managed
throughout the life of the project. After reviewing the project management plan, project
charter, enterprise environmental factors, and organizational process assets, the project
team uses expert judgment and meetings to develop two important outputs: the scope
management plan and the requirements management plan.

The scope management plan is a subsidiary part of the project management plan, as
described in Chapter 4, Project Integration Management. It can be informal and broad or
formal and detailed, based on the needs of the project. In fact, small projects may not
need a written scope management plan, but large projects or highly technical projects
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Planning

Process: Plan scope management

Outputs: Scope management plan, requirements management plan
Process: “Collect requirements

Outputs: Requirements documentation, requirements traceability matrix
Process: Define scope

Outputs: Project scope statement, project documents updates

Process:  Create WBS

Outputs: Scope baseline, project documents updates

Lt

Monitoring and Controlling

Process; ‘Validate scope

Outputs: Accepted deliverables, change requests, work performance
information, project documents updates

Process: Control scope

Outputs: Work performance information, change requests, project
management plan updates, project documents updates,
organizational process assets.updates

s
¢

Project Start Project Finish

P
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FIGURE 5-1 Project scope management summary

often benefit from one. In general, a scope management plan includes the following
information:

e How to prepare a detatled project scope statement: For example, are there
templates or guidelines to follow? How much detail is needed to describe each
deliverable?

e How to create a WBS: It is often difficult to create a good WBS. This section of
the scope management plan would provide suggestions, samples, and
resources for ereating a WBS.

o How to maintain and approve the WBS: The initial WBS often changes, and
project team members disagree on what should be included. The scope man-
agement plan describes guidelines for maintaining the WBS and getting
approval for it,

e How to obtain formal acceptance of the completed project deliverables: It is
extremely important to understand the process for obtaining formal accep-
tance of completed deliverables, especially for projects in which payments are
based on formal acceptance.

o How to control requests for changes to the project scope: This process is
related to performing integrated change control, as described in Chapter 4.
Organizations olten have guidelines for submitting, evaluating, and approving
changes to scope, and this section of the scope management plan would spec-
ify how to handle change requests for the project.
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Project Scope Management

Another important output of planning scope management is the requirements man-
agement plan. Before you learn about the contents of this document, it is important to
understand what requirements are, The 1990 IEEE Standard Glossary of Software
Engineering Terminology defines a requirement as follows:

“1. A condition or capability needed by a user to solve a problem or achieve an
objective.
2. A condition or capability that must be met or possessed by a system or sys-
tem component to satisfy a contract, standard, specification, or other for-
mally imposed document,

3. A documented representation of a condition or capability as in 1 o 2.

The PMBOK® Guide, Fifth Edition, describes requirements as “conditions or capabili-
ties that must be met by the project or present in the product, service, or result to satisfy
an agreement or other formally imposed specification.” It further explains that require-
ments “include the quantified and documented needs and expectations of the sponsor,
customer, and other stakeholders. These requirements need to be elicited, analyzed, and
recorded in enough detail to be included in the scope baseline and be measured once
project execution begins.”

For example, the chapter’s opening case describes a project for upgrading IT assets to
meet corporate standards. These standards specify the minimum requirements for each
laptop, such as the type of processor, amount of memory, and hard disk size. The docu-
mented requirements for this project, therefore, might state that all laptops include an
Intel processor, at least 16 GB of memory, and a 2-TB hard drive.

For some IT projects, it is helpful to divide requirements development into eategories
called elicitation, analysis, specification, and validation. These categories include all the
activities involved in gathering, evaluating, and documenting 1eqm‘)1 %l]}ﬁi]xt/‘b} 7f/(])1" a Bo‘ft };0
or software-containing produet. It is also important to use an iterative dpproacil to de n-
ing requirements because they are often unclear early in a project. See the Suggested
Readings on the companion Web site for further information. Also visit www,IREB.org for
information on the International Requirements Engineering Board (IREB) and its certifi-
cation program in requirements engineering,

The requirements management plan documents how project requirements will be
analyzed, documented, and managed. A requirements management plan can include the
following information:

e Ilow to plan, track, and report requirements activities
¢ How to perform configuration management activities
¢ llow to prioritize requirements

¢ How to use product metrics

e [ow to trace and capture attributes of requirements

COLLECTING REQUIREMENTS

The second step in project scope management is often the most difficult: collecting
requirements. A major eonsequence of not defining requirements well is rework, which
can consume up to half of project costs, especially for software development projects.
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As illustrated in Figure 5-2, it costs much niore to correct a software defect in later devel-
opment phases than to fix it in the requirements phase.

Operation

Test

Code

Design

Development Phase

Requirements

0 20 40 60 80 100 120
Relative Cost to Correct a Defect

Source: Robert B, Grady, “An Economic Release Decision Model: Insights into Software Project Management.”
Proceedings of the Applications of Software Measurement Conference (Orange Park, FL: Software Quality
Engineering, 1999), pp.227-239,

FIGURE 5-2 Relative cost to correct a software requirement defect

Part of the difficulty is that people often do not have a good process for collecting and
documenting projeet requirements,

There are several ways to collect requirements. Interviewing stakeholders one on one
is often very effective, although it can be expensive and time-consuming. Holding focus
groups and facilitated workshops, and using group creativity and decision-making techni-
ques to collect requirements, are normally faster and less expensive than one-on-one
interviews. Questionnaires and surveys can be efficient ways to collect requirements as
long as key stakeholders provide honest and thorough information. (*bservation can also
be a good technique for collecting requirements, especially for projects that involve
improving work processes and procedures. For software development projects, prototyping
and document analysis are common techniques for collecting requirements, as are context
diagrams, which help to clarify the interfaces and boundaries of a project or process.
Benchmarking, or generating ideas by comparing specific project practices or product
characteristics to those of other projects or products inside or outside the performing
organization, can also be used to collect requirements.

Even though there are many ways to collect requirements, people who work on soft-
ware projects in partieular have considerable difficulty defining and managing require-
ments. A 2011 study revealed some interesting statistics:

e Righty-eight percent of the software projects involved enhancing existing
products instead of creating new ones.
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e Righty-six percent of respondents said that customer satisfaction was the most
important metric for measuring the success of development projects, 82 per-
cent said that feedback from customers and partners was the main source of
product ideas and requirements, and 73 percent said the most important
challenge for their teams was gaining a clear understanding of what customers
wanted, followed by documenting and managing requireinents,

e Seventy-five percent of respondents were managing projects with at least 100
requirements; 20 percent were managing projects with over 1,000
requirements,

e Seventy percent of respondents spent at least 10 percent of their time man-
aging changes to requirements; 30 percent spent more than 25 percent of
their time on such changes.

e The majority of software development teams used a hybrid methodology, 26
percent used waterfall or modified waterlall techniques, and 19 percent used
agile techniques,

o Righty-three percent of software development teams still use Microsoft Office
applications such as Word and Excel as their main tools to comnnmnicate
requirements.

e The respondents listed “requirements collaboration and management soft-
ware” and “requirements modeling and visualization” as the top two software
tools on their wish list, followed by test management and projeet
management.2

Several soltware tools are available to assist in collecting and managing requirements,
as described later in this chapter and in the following What Went Right? example.

With over 4,000 customers-and 1,500 employees worldwide, Genesys Telecommunica-
tions Laboratories has ‘a reputation for pioneering telephony solutions by developi: ¢ soft-
ware to manage customer interactions over the phone; via the Web, and with e-mail.
However, as the company grows, it:has to make changes.to meet the challenges of main-
taining its competitive edge in new product development. For example, Genesys now
uses Accept software, a product planning and innovation management application and

winner of the Excellence in* Product Management Award from 2006-2008. Before imple-
menting Accept; Genesys’ product planning process was: time-consuming and difficult to
replicate from release to release; Paul Lang, Vice President of Product Management and
Strategy, said that Accept provides them a single system that contains all of their plan-
ning-data across multiple products for a multiyear, multiphase program, With Accept,
Lang said Genesys can instill a consistent, repeatable, and predictable process for new
product definition and development, The company can define what information com-
prises:a requirement and enforce discipline around that process. “Among other: things,
each requirement must show who requested that enhancement and why; and these must
be. linked baclt to the corporate strategy. theme, product theme, and the release theme,”
Lang said.’
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The project’s size, complexity, importance, and other factors affect how much effort is
spent on collecting requirements. For example, 4 team,wprking onaproject to upgrade
the entire corporate accounting system for a multibillion-dollar company with more than
50 locations should spend a fair amount of time collecting requirements. On the other hand,
a project to upgrade the hardware and software for a small accounting firm with only five
employees would need a much smaller effort. In any case, it is important for a project team to
decide how it will collect and manage requirements. It is crucial to gather inputs from key
stakeholders and align the scope with business strategy, as described i : Chapter 4.

Just as a project team can collect requirements in several ways, there are several
ways to document the requirements. Project teams should first review the project charter
because it includes high-level requirements for the project, and they should refer to the
scope and requirements management plans. They should also review the stakeholder
register and stakeholder management plan to ensure that all key stakeholders have a say
in determining requirements. The format for documenting stakeholder requirements can
range from a listing of all requirements on a single piece of paper to a room full of note-
books. People who have worked on complex projects, such as building a new airplane,
know that the requirements documentation for a plane can weigh more than the plane
itself! Requirements documents are often generated by software and include text, images,
diagrams, videos, and other media. Requirements are often broken down into different
categories such as functional requirements, service requirements, performance require-
ments, quality requirements, and training requirements.

In addition to preparing requirements documentation as an output of collecting
requirements, project teams often create a requirements traceability matrix. A
requirements traceability matrix (RTM) is a table that lists requirements, their various
attributes, and the status of the requirements to ensure that all are addressed. Table 5-1
provides an example of an RTM entry for the IT upgrade project described in the chapter’s
opening case. An RTM can have many variations. For example, software requirements are
often documented in an RTM that cross-references each requirement with related ones
and lists specific tests to verify that they are met. Remember that the main purpose of an
RTM is to maintain the linkage from the source of each requirement through its decom-
position to implementation and validation. Search the Internet or see the companion Web
site for more detailed examples of an RTM,

TABLE 5-1  Sample entry in a requirements traceability matrix

R32 Laptop Hardware Project charter-and Complete, Laptops ordered
memory corporate laptop meet requirement by having
specifications 16 GB of memory,

© Cengage Learning 2014

DEFINING SCOPE

The next step in project scope management is to provide a detailed definition of the work
required for the project. Good scope definition is very important to project success because it
helps improve the accuracy of time, cost, and resource estimates, it defines a baseline for
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performance measurement and project control, and it aids in communicating clear work
responsibilities. The main tools and techniques used in defining scope include expert judg-
ment, product analysis, alternatives generation, and facilitated workshops. For example, a
facilitator could have users, developers, and salespeople join a face-to-face meeting or virtual
meeting to exchange ideas about developing a new product. The main outputs of scope defi-
nition are the project scope statement and project documents updates.

Key inputs for preparing the project scope statement include the project charter,
scope management plan, requirements documentation, and organizational process assets
such as policies and procedures related to scope statements, as well as project files and
lessons learned from previous, similar projects. Table 5-2 shows the project charter for the
IT upgrade project described in the opening case. Notice how information from the project
charter provides a basis for further defining the project scope. The charter deseribes the
high-level scope, time, and cost goals for the project objectives and success criteria, a
general approach to accomplishing the project’s goals, and the main roles and responsibil-
ities of important project stakeholders.

Although contents vary, project scope statements should include at least a product
scope description, product user acceptance criteria, and detailed information on all project
deliverables. It is also helpful to document other scope-related information, such as the
project boundaries, constraints, and assumptions. The project scope statement should also
reference supporting documents, sucli as product specifications that will affect what
products are created or purchased, or corporate policies, which might affect how products or
services are produced. Many IT projects require detailed functional and design specifications
for developing software, which also should be referenced in the detailed scope statement.

As time progresses, the scope of a project should become more clear and specific. For
example, the project charter for the IT upgrade project in Table 5-2 includes a short
statement about the servers and other computers and software that the project may affect.
Table 5-3 provides an example of how the scope becomes progressively more detailed in
scope statements labeled Version 1 and Version 2.

Notice in Table 5-3 that the project scope statements often reler to related docu-
ments, which can be product specifications, product brochures, or other plans. ."s more
information becomes available and decisions are made related to project scope, such as
specific products that will be purchased or changes that have been approved, the project
team should update the project scope statement. The team might name different iterations
of the scope statement Version 1, Version 2, and so on. These updates may also require
changes to other project documents. For example, if the company must purchase servers
from a supplier it has never worked with before, the procurement management plan
should include information on working with that new supplier.

An up-to-date project scope statement is an important document for developing and
confirming a common understanding of the project scope. It describes in detail the work
to be accomplished on the project and is an important teol for ensuring customer satis-
faction and preventing scope creep, as described later in this chapter.

Recall from Chapter 1 the importance of addressing the triple constraint of project
management—meeting scope, time, and cost goals for a project. Time and cost goals are
normally straightforward. For example, the time goal for the IT upgrade project is nine
months, and the cost goal is $1.5 million. It is much more difficult to describe, agree upon,
and meet the scope goal of mnany projects.
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TABLE 5-2 Sample project charter
Project Title: Information Technology (1T) Upgrade Project
Project Sturt Date: March 4 Projeeted Finish Date: December 4
Key Sehedule Milestones:

¢ Inventory update completed April 15

o Hardware and software acquired August 1
¢ Installatlon cempleted October 1

e Testing completed November 15

Budget Information: Budgeted $1,000,000 for hardware and soltware costs and $500,000 for labor eosts,

Project Manager: Kim Nguyen, (310) 555-2784, knguyen@course.com

Project Objectives: Upgrade hardware and software for all employees (approximately 2,000) within
nine months based on new corporate standards, See attached sheet describing the new standards.
Upgrades may affeet servers as well as associated network hardware and software,

Main Project Success Criteria: The hardware, software, and network upgrades must meect all written
specifications, be thoroughly tested, and be completed. in nlne months. Employee work disruptions
will be minimal, ‘

Approuach:

o Update the IT inventory database to determine upgrade needs
Develop detailed cost estimate [or project and report to ClO
Issue a request for quote to obtain hardware and software
Use internal staff as much as possible for planning, analysis, and Instailation

ROLES AND RESPONSIBILITIES

AN R e SR

Walter Semidt | Projc spénsm“, monitor project
Mike Zwaclk Menitor preject, provide staff
Kim Nguyen Project Manager Plan and execute project

Jeff Johnson Director of IT Operations Menter Kim

Nancey Reynelds VP, Human Resources Provide staff, 1ssue meme to all employees
about project

Steve MeCann Director of Purchasing Assist in purehasing hardware and software

Sign-off: (Signatures of all the above stakeholders)

(deﬁw}}mwdt W}’{ccm\

ol o=

Comments: (Handwritten or typed comments from above stakeholders, if applicable)
“This project must be done within 10 months at the abselute latest.™ Mike Zwack, C10

“We are assuming that adequate staff will be available and committed to supporting thls project.
Senie worle miist be done after hours to avoid work disruptions, and overtime will be provided.”
Jeff Johnson and Kim Nguyen, IT department

© Cengage Learning 2014
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TABLE 5-3  Further defining project scope

Project Charter:
Upgrades may affect servers ... (tisted under Project Objectives)

3613923 2013/077717. 12,9, 194,180
Project Scope Statement, Version 13 :
Servers: 1l additional servers are required to support this project, they must be compatiblte with existing
servers. If it is more economical to enhance existing servers, a detailed description of enhangements
must be submitted to the GIO for approval. See ¢urrent server speceifications provided in Attachment 6.
The GEO must approve a detailed plan describing the servers and their location at feast two wecks
befare installation.

Project Scope Statement, Version 2:

Servers: ‘This project will require purchasing 10 new servers to support Web, network, database,
application, and printing functions, Virtnalization will:be nsed to maximize efficiency. Detailed
descriptions of the servers.are provided in a product brochure in Attachment 8, along with.a plan
describing where they will be located,

© Cengage Learning 2014

Many people enjoy watching television shows like Trading Spaces, where participants
have two days and $1,000 to update a room in their neighbor’s house. Because the time
and cost are set, it’s the scope that has the most flexibility, Examples of completed
projects include new flooring, light fixtures, paint, new shelves, and artwork to brighten
up. a doll room. '

Designers on these shows often have to change initial scope goals due to budget or
time constraints. For ‘¢xample, designers often go back: to local stores to exchange items,
stich as lights, artwork; or fabric, for less expensive items to meet budget constraints, Or,
they might describe a new piece of furniture they would like the carpenter to build, but
the carpenter changes the design or materials to meet time constraints, Oceasionally
designers can buy more expensive items or have more elaborate furniture built because
they underestimated costs and schedules,

Another important issue related to project scope management is meeting customer
expectations, Who wouldn’t be happy with a professionally designed room at no cost to
them? Although most homeowners are very happy with work done on the show, some
are obviously disappointed. Unlike most projects where the project team works closely
with the customer, homeowners on Trading Spaces have little say in what gets done and
cannot inspect the work along the way. They walk into their newly decorated room with
their eyes closed. Modernizing a room can mean something totally different to a home-
owner and an interior. designer; For example, one woman was obviously shocked when
she saw her bright orange kitchen with black appliances. Another conple couldn’t believe
there was moss on' their-bedroom walls, What happens when' the homeowners don't like
the work that’s ‘been done? Part of agreeing to be on'the show includes signing a release
statement acknowledging that you will accept whatever work has been done. Too .ad you
can’t get sponsors for most projects to sign a similar release statement, It would niake
project scope management much- easier!
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Chapter 5

CREATING THE WORK BREAKDOWN STRUCTURE

After colleeting requirements and defining scope, the next step in project scope management is
to create a work breakdown structure. A work breakkdown structure (WBS) is a deliverable-
oriented grouping of the work involved in a project that defines its total scope. Because most
projects involve many people and many different deliverables, it is important to organize and
divide the work into logical parts based on how the work will be performed. The WBS is a
foundation document in project management because it provides the basis for planning and
managing project schedules, costs, resources, and changes. Because the WBS defines the total
scope of the project, some project management experts believe that work should not be done
on a project if it is not included in the WBS. Therefore, it is erucial to develop a good WBS.

The project scope management plan, scope statement, requirements documentation,
enterprise environmental factors, and organizational process assets are the primary inputs
for creating a WBS, The main tool or technique is decomposition—that is, subdividing
project deliverables into smaller pieces. The outputs of the process of creating the WBS
are the scope baseline and project documents updates. The scope baseline includes the
approved project scope statement and its associated WBS and WBS dictionary.

What does a WBS look like? A WBS is often depicted as a task-oriented tree of activi-
ties, similar to an organizational chart. A project team often organizes the WBS around
project products, project phases, or the project management process groups. Many people
like to create a WBS in chart form first to help them visualize the whole project and all of
its main parts, For example, Figure 5-3 shows a WBS for an intranet project. Notice that
product areas provide the basis for its organization. In this case, the & are main boxes or
groupings on the WBS for developing the Web site design, the home page for the intranet,
the marketing department’s pages, and the sales department’s pages.

! Intranet
i , . ,
Web site desig Home page design Marketing pages Sales pages
~  Site map i Text i Text z Text
; Graphic design i Images : lmagés : Images
; Programs ; Hyperlinks . ; Hyperlinks ; Hyperlinks

© Cengage Learning 2014
FIGURE 5-3 Sample intranet WBS organized by product

In contrast, a WBS for the same intranet project can be organized around project
phases, as shown in Figure 5-4.* Notice that project phases of coneept, Web site design,
Web site development, rollout, and support provide the basis for its organization.

Alse note the levels in Figure 5-4. The name of the entire project is the top box, called
Level 1, and the main groupings for the work are listed in the second tier of boxes, called Level 2.
This level numbering is based on the Project Management Institute’s Practice Standard for
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Work Breakdown Structures, Second Edition (2006). Each of the boxes can he broken down
into subsequent tiers of boxes to show the hierarchy of the worl, PMI uses the term task to
describe each level of work in the WBS. For example, in Figure 5-4, the following items can be
referred to as tasks: the Level 2 item called “Concept,” the Level 3 itein called “Define require-
ments,” and the Level 4 item called “Define user requirements.” Tasks that are decomposed
into smaller tasks are called summary tasks. Figure 5-4 shows a sample WBS in both chart and
tabular form. Notice that both of these formats show the same information. Many documents,
such as contracts, use the tabular format. Project management software also uses this format.
The WBS becomes the contents of the Task Name column in Microsoft Project, and the hierar-
chy or level of tasks is shown by indenting and numbering tasks within the software.

Intranet
project
, R .
Website | Website ;

Level 2 | Concept

Roll out é Support

design g development | é
Chart . 2 5 e S e B sy VR
form Evaluati Define Define Define i Develop ; Brief Web
al 3 | current | requirements | specific | risks &risk | project plan |

development
% team

+ management
approach

systems |

. functionalit

i Define user
3 requirements

i
i

i
Define content | Define system
requirements | requirements

Define server
owner
requirements

Level 4

i
i

Tabular form with PMI numbering

1.1 Concept
1.1.1 Evaluate current systems
1.1.2 Define requirements
1:1.2.1 Define user requirements
1.1.2.2 Define content requirements
1.1.2.3 Define system requirements
1.1.2.4 Define server owner requirements
1.1.3 Define specific functionality
1.1.4 Define risks and risk management
approach
1.1.5 Develop project plan
1.1.6 Brief Web development team
1.2 Web site design
1.3 Web site development
1.4 Roll out
1.5 Support

© Cengage Leaming 2014
FIGURE 5-4 Sample intranet WBS organized by phase in chart and tabular form
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The numbering shown in the tabular form is based on the Practice Standard for Work Brecak-

down Structures, Second Edition. The automatic numbering feature in Microsoft Project 2010
now uses this standard, but not all software does. Be sure to check with your organization to see
which numbering scheme it prefers to use for work breakdown structures. To avoid confusion,
it is important to decide on a numbering scheme and then use it when referring to WBS items.

In Figure 5-4, the lowest level of the WBS is Level 4. A worlt package is a task at the
lowest level of the WBS. In Figure 5-4, tasks 1.2.1, 1.2.2, 1.2.3, and 1.2.4 (based on the
numbering on the left) are work packages. The other tasks would probably be broken
down further. However, some tasks can remain at Level 2 or 3 in the WBS. Some might be
broken down to Level 5 or 6, depending on the complexity of the work. A work package
also represents the level of work that the project manager monitors and controls. You can
think of work packages in terms of accountability and rgpesting, Hyy prpjeat hag a rela-
tively short time frame and requires weekly progress reports, a work package might rep-
resent work completed in one week or less. If a project has a very long time frame and
requires quarterly progress reports, a work package might represent work completed in
one month or more. A work package might also be the procurement of a specific product
or products, such as an item or items purchased from an outside source. A work package
should be defined at the proper level so the project manager can clearly establish an esti-
mate of the effort needed to complete it, estimate the cost of all required resources, and
evaluate the quality of the results when the work package is finished.

Another way to think of work packages relates to entering data into project manage-
ment software. Estimates of work time should be entered only at the work package level in
project software. The rest of the WBS items are just groupings or summary tasks for the
work packages. The software automatically calculates duration estimates for various WBS
levels based on data entered for each work package and the WBS hierarchy. See Appendix
A for detailed information on using Project 2010.

Figure 5-5 shows the phase-oriented intranet WBS, using the Mi rosoft Project num-
bering scheme from Figure 5-4 in the form of a Gantt chart created in Project 2010. You
can see from this figure that the WBS is the basis for project schedules. Notice that the
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FIGURE 5-8 Intranet Gantt chart in Microsoft Project
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WBS is in the left part of the figure under the Task Name column. The resulting schedule
is in the right part of the figure. You will learn more about Gantt charts in Chapter 6,
Project Time Management.

The sample WBSs shown here seem somewhat easy to construct and understand.
Nevertheless, it is very difficult to create a good WBS. To create a good WBS, you must
understand the project and its scope and incorporate the needs and knowledge of the
stakeholders. The project manager and the project team must decide as a group how to
organize the work and how many levels to include in the WBS,

While many project managers have found that they should focus on doing the top
levels well before becoming bogged down in more detailed levels, it is also true that more
accurate estimates in scope, time, and cost are obtained when the projeet is defined
appropriately and in sufficient detail. Operating at too high a level increases project risk;
the aot of defining the WBS is meant to offset that risk by considering the project’s details
in advance of its execution.

Many people confuse tasks on a WBS with specifications. Tasks on a WBS represent
work that needs to be done to complete the project. For example, if you are creating a
WRBS to redesign a kitchen, you might have Level 2 categories called design, purchasing,
flooring, walls, cabinets, and appliances. Under flooring, you might have tasks tc remove
the old flooring, install the new flooring, and install the trim. You would not have tasks
like “12 ft. by 14 ft. of light oak” or “flooring must be durable.”

Another concern when creating a WBS is how to organize it to provide the basis for the
project schedule. You should focus on what work needs to be done and how it will be done,
not when it will be done. In other words, the tasks do not have to be developed as a sequential
list of steps. If you do want some time-based flow for the worlk, you can create a WBS using
the project management process groups of initiating, planning, executing, monitoring and
controlling, and closing as Level 2 in the WBS. By doing this, not only does the project team
follow good project management practice, the WBS tasks can also be mapped more easily
against time. For example, Figure 5-6 shows a WBS and Gantt chart for the intranet project,
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FIGURE 5-6 Intranet project Gantt chart organized by project management process groups
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organized by the five project management process groups. Tasks under initiating inclide
selecting a project manager, forming the project team, and developing the project charter.
Tasks under planning include developing a scope statement, creating a WBS, and developing
and refining other plans, which would be broken down in more detail for a real project. The
tasks of concept, Web site design, Web site development, and rollout, which were WBS Level
2 items in Figure 5-4, now become WBS Level 3 items under executing. The executing tasks
vary the most from project to project, but many of the tasks under the other project man-
agement process groups would be similar for all projects. If you do not use the project man-
agement process groups in the WBS, you can have a Level 2 category called “project
management” to make sure you account for all tasks related to manag:ng the project.
Remember that all work should be included in the WBS, including project management,

JWD Consulting used the project management process groups for the Level 2 items in
its WBS for the project management intranet site project in Chapter 3. The project team
focused on the product deliverables it had to produce for the project in breaking down the
execnting task. Table 5-4 shows the categories the team used for that part of the WBS.
Some project teams like to list every deliverable they need to produce and then use those
as the basis for creating all or part of their WBS. Recall that the scope statement should
list and describe all of the deliverables required for the project. It is very important to
ensure consistency betwcen the project charter, scope statement, WBS, and Gantt chart
to define the scope of the project accurately.

TABLE 54 Executing tasks for JWD Consulting’s WBS

3.0 Executing

3.1 Survey

3.2 User inputs

3.3 Intranet site content
3,3.1 Templates and tools
3.3.2 Articles
3.3.3 Links
3.3.4 Ask the Expert
3.3.5 User requests

3.4 Intranet site design

3.5 Intranet site construction

3.6 Site testing

3.7 Site promotion

3.8 Site rollout

3.9 Project benefits measurement

© Cengage Learning 2014

It is also very important to involve the entire project team and the customer in creat-
ing and reviewing the WBS. People who will do the work should help to plan the work by
creating the WBS, Having group meetings to develop a WBS helps everyone understand
what work must be done for the entire project and how it should be done, given the
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people involved. It also helps to identify where coordination between different work
packages will be required.

Approaches to Developing Work Breakdown Structures

You can use several approaches to develop a work breakdown structure:

e Using guidelines

e The analogy approach

¢ The top-down approach

¢ The bottom-up approach

e The mind-mapping approach

Using Guidelines

If guidelines exist for developing a WBS, it is very important to follow them. Some organi-
zations—the U.S. Department of Defense (DOD), for example—prescribe the form and
content for WBSs for particular projects. Many DOD projects require contractors to pre-
pare their proposals based on the DOD-provided WBS. These proposals must include cost
estimates for each task in the WBS at a detailed and summary level. The cost for the entire
project must be calculated by summing the costs of all of the lower-level WBS tasks. When
DOD personnel evaluate cost proposals, they must compare the contractors’ costs with the
DOD’s estimates. A large variation in costs for a certain WBS task often indicates conlusion
as to what work must be done.

Consider a large automation project for the U.S. Air Force. In the mid-1980s, the Air
Force developed a request for proposals for the Local On-Line Network System (LONS) to
automate 15 Air Force Systems Command bases, (’].;l‘g%ggég)ﬂmi,l}iQB)R];qjﬁg,t involved pro-
viding the hardware and developing software for sharing documents such as contracts,
specifications, and requests for proposals. The Air Force proposal guidelines included a
WBRS that contractors were required to follow in preparing their cost proposals. Level 2
WBS items included hardware, software development, training, and project management.
The hardware itemn was composed of several Level 3 items, such as servers, workstations,
printers, and network hardware. Air Force personnel reviewed the contractors’ cost pro-
posals against their internal cost estimate, which was also based on this WBS. Having a
prescribed WBS helped contractors to prepare their cost proposals and helped the Air
Force to evaluate them., \

Many organizations provide guidelines and templates for developing WBSs, as well as
examples of WBSs from past projects, Microsoft Project 2010 comes with several tem-
plates, and more are available on Microsoft’s Web site and other sites. At the request of
many of its members, PMI developed a WBS Practice Standard to provide guidance for
developing and applying the WBS to project management (see the Suggested Readings for
this chapter on the companion Web site). The Practice Standard includes sample WBSs
for a wide variety of projects in various industries, including projects for Web dexign, tele-
com, service industry outsourcing, and software implementation.

Project managers and their teams should review appropriate information to develop
their unique project WBSs more efficiently. For example, Kim Nguyen and key team
members from the opening case should review their company’s WBS guidelines, templates,
and other related information before and during the team meetings to create their WBS.
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The Analogy Approach

Another method for constructing a WBS is the analogy approach. In the analogy approach,
you use a similar project’s WBS as a starting point. For example, Kim Nguyen from the
opening case might learn that one of her organization’s suppliers did a similar IT upgrade
project last year. She could ask them to share their WBS for that project to provide a
starting point for her own project.

McDonnell Aircraft Company, now part of Boeing, provides an example of using an
analogy approach when creating WBSs. McDonnell Airceraft Company designed and manu-
factured several different fighter aircraft. When creating a WBS for a new aircraft design, it
started by using 74 predefined subsystems for building fighter aircraft based on past expe-
rience. There was a Level 2 WBS item for the airframe that was composed of Level 3 items
such as a forward fuselage, center fuselage, aft fuselage, and wings. This generic, product-
oriented WBS provided a starting point for defining the scope of new aireraft projects and
developing cost estimates for new aircraft designs.

Some organizations kecp a repository of WBSs and other project documentation on
file to assist people working on projects. Project 2010 and many other software tools
include sample files to assist users in creating a WBS and Gantt chart. Viewing examples of
WRBSs from similar projects allows you to understand different ways to create a WBS,

The Top-Down and Bottom-Up Approaches

Two other methods of creating WBSs are the top-down and bottom-up approaches. Most
project managers consider the top-down approach of WBS construction to be conventional,
To use the top-down approach, start with the largest items of the project and break them
into subordinate items. This process involves refining the work into greater and greater
levels of detail. For example, Figure 5-4 shows how work was broken down to Level 4 for
part of the intranet project. After finishing the process, all resources should be assigned at
the work package level. The top-down approach is best suited to project managers who
have vast technical insight and a big-picture perspective.

In the bottom-up approach, team members first identify as many specific tasks related
to the project as possible. They then aggregate the specific tasks and organize them into
summary activities, or higher levels in the WBS. For example, a group of people might be
responsible for creating a WBS to develop an e-commerce applicatio::. Instead of looking
for guidelines on how to create a WBS or viewing WBSs from similar projects, they could
begin by listing detailed tasks they think they would need to perform in order to create the
application. After listing these detailed tasks, they would group the tasks into categories.
Then they would group these categories into higher-level categories. Some people have
found that writing all possible tasks as notes and then placing them on a wall helps the
team see all the work required for the project and develop logical groupings for performing
the work. For example, a business analyst on the project team might know that it had to
define user requirements and content requirements for the e-commerce application. These
tasks might be part of the requirements documents the team would have to create as one
of the project deliverables. A hardware specialist might know that the team had to define
system requirements and server requirements, which would also be part of a requirements
document. As a group, they might decide to put all four of these tasks under a higher-level
item called “define requirements” that would result in the delivery of a requirements doc-
ument. Later, they might realize that defining requirements should fall under a broader
category of concept design for the e-commerce application, along with other groups of
tasks related to the concept design. The bottom-up approach can be very time-consuming,
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but it can also be a very effective way to create a WBS. Project managers often use the
bottom-up approach for projects that represent entirely new systems or approaches to
doing a job, or to help create buy-in and synergy with a project team.

Mind Mapping

Some project managers like to use mind mapping to help develop WBSs. As described in
Chapter 4 during the discussion of SWOT analysis, mind mapping is a technique that uses
branches radiating from a core idea to structure thoughts and ideas. Instead of writing
down tasks in a list or immediately trying to create a structure for tasks, mind mapping
allows people to write and even draw pictures of ideas in a nonlinear format. This more
visual, less structured approach to defining and then grouping tasks can unlock creativity
among individuals and increase participation and morale among teams,”

Figure 5-7 shows a diagram that uses mind mapping to create a WBS for the IT
upgrade project from the chapter’s opening case. The figure was created using MindView
4.0 Business Edition software by MatchWare (www. matchware.com). The rectangle near
the center represents the entire project. Each of the four main branches radiating from the
center represents the main tasks or Level 2 items for the WBS. Different people at the
meeting who are creating this mind map might have different roles in the project, which
could help in deciding the tasks and WBS structure. For example, Kim would want to focus
on all of the project management tasks, and she might also know that they will be tracked
in a separate budget category. People who are familiar with acquiring or installing hard-
ware and software might focus on that work, and so on. Branching off from the main task
called “Upgrade inventory” are two subtasks, “Perform physical inventory” and “TJpdate
database.” Branching off from the “Perform physical inventory” subtask are thre. further
subdivisions labeled Building A, Building B, and Building C. The team would continue to
add branches and items until they exhausted ideas for what work needs to be performed.

Building A

Parform physical inventory Building B

; i
Upgrade inventory Building €
e | Update database

IT Upgrade Proj&ctj

| Project management

Servers

Acquire hardware and
software.

| Install hardware and

software

Laptops

User hardware
Dasktops

Source: MatchWare's MindView 4 Business Edition

FIGURE 5-7 Sample mind-mapping technique for creating a WBS

After discovering WBS items and their structure using the mind-mapping technique,
you could then translate the information into chart or tabular form, as described earlier.
A feature of MindView 4.0 Business Edition software is that you can click a single icon to
convert a mind map into a Gantt chart, The mind map provides the task list based on the
WBS. MindView also lets you enter information about tasks, such as dependencies and
durations, to generate a complete Gantt chart. You can also export your mind map into
Microsoft Project. The WBS is entered in the Task List column, and the structure is cre-
ated automatically based on the mind map. Figure 5-8 shows the resulting Gantt charts for
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the IT upgrade project both in MindView 4.0 and Project 2010. See Appendix A for more
information on using Project 2010 and Appendix C for more information on MindView 4.0,

Project 2010 Gantt Chart

MindView 4.0 Gantt Chart
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FIGURE 5-8 Gantt charts with WBS generated from a mind map

Mind mapping can be used for developing WBSs using the top-down or bottom-up
approach, For example, you could conduct mind mapping for an entire project by listing the
project in the center of a document, adding the main categories on branches radiating from
the center, and then adding branches for appropriate subcategories. You could also develop a
separate mind-mapping diagram for each deliverable and then merge them to create one
large diagram for the entire project. You can also add items anywhere on a mind-mapping
document without following a strict top-down or bottom-up approach. After the mind-
mapping documents are complete, you can convert them into a chart or tabular WBS form,

The WBS Dictionary

As you can see from these sample WBSs, many of the items listed on them are rather
vague, What exactly does “Update database” mean, for example? The person responsible
for this task might think that it does not need to be broken down any further, which could
be fine. However, the task should be described in more detail so everyone has the same
understanding of what it involves. What if someone else has to perform the task? What
would you tell that team member to do? What will it cost to complete the task? More
detailed information is needed to answer these and other questions.

A WBS dictionary is a document that provides detailed information about each WBS
item, The format of the WBS dictionary can vary based on project needs. It might be
appropriate to have a short paragraph describing each work package. For a more complex
project, an entire page or more might be needed for each of the work package descriptions,
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Some projects might require that each WBS item describe the responsible organization,
resource requirements, estilnated costs, and other information. The term dictionary
should not be confused with defining terms or acronyms in this case; such definitions
belong in a glossary that would be included elsewhere in the project documentation.
Instead, the WBS dictionary is a definition of the work involved in the task—a clarification
that makes the sunumary description in the WBS easier to understand in terms ¢ the
approach taken to complete the worls.

In the IT upgrade project described in the opening case, Kim should work with her
team and sponsor to determine the level of detail needed in the WBS dictionary. They
should also decide where this information will be entered and how it will be updated.
Project teams often review WBS dictionary entries from similar tasks to get a better idea of
low to create their entries. Kim and her team decided to enter all of the WBS dictionary
information into their enterprise project management system, following departmental
guidelines. Table 5-5 is an example of one entry.

TABLE 55 Sample WBS dictionary enlry

-
Project Title: Information Technology. (IT) Upgrade Project

WBS Item Number: 2.2
WBS Item Name: Update Database

Description: The IT department maintains an onlinc database of hardwarc and soitware on the
corporate intranel. However, we necd to make sure that we know exactly what hardware and software
employees arc currently using and if they have any tnique needs before we decide what to order for the
upgrade. This task will invalve reviewing information from the current database, producing reports that
list each department’s employees and location; and updating the data after performing the physical
inventory and recelving inputs from department managers, Our project sponsor will send a notice to all
department managers to communicate the importance of this project and this particular task. In
addition to general hardware and softwarc npgrades, the project sponsors will ask the department
managers to provide information for any unigue requirements they might have that could aifect the
upgrades. This task also ineludes tipdating the inventory data for network hardware and software, After
updating the inventory databasc, we will send an c-mail to'each department manager to verify the
information and male changes online as needed. Department managers will be responsible for ensuring
that their people are available and cooperative during the physical inventory. Gompleting this task is
dependont on WBS Item Number 2.1, Perform Physical Inventory, and must precede WBS Item Number
3.0, Acquire Hardware and Software,

© Cengage Learning 2014

The approved project scope statement and its associated WBS and WBS dictionary form
the scope baseline. Performance in meeting project scope goals is based on this scope baseline.

Advice for Creating a WBS and WBS Dictionary

As stated previously, creating a good WBS is no easy task and usually requires several
iterations. Often, it is best to use a combination of approaches to create a project’s WBS.
Some basic principles, however, apply to creating any good WBS and its WBS dictionary.

e A unit of work should appear at only one place in the WBS.
e The work content of a WBS item is the sum of the WBS items below it.
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e A WBS item is the responsibility of only one person, even though many people
might be working on it.

¢ The WBS must be consistent with the way work actually will be performed; it
should serve the project team first, and serve other purposes only if practical.

e Project team members should be involved in developing the WBS to ensure
consistency and buy-in,

¢ TFach WBS item must be documented in a WBS dictionary to ensure accurate
understanding of the scope of work included and not included in that item.

e The WBS must be a flexible tool to accommodate inevitable changes while
properly maintaining control of the work content in the project according to
the scope statement.®

VALIDATING SCOPE

It is difficult to create a good project scope statement and WBS for a project. It is even
more difficult, especially on IT projects, to verify the project scope and minimize scope
changes. Some project teams know from the start that the scope is very unclear and that
they must work closely with the project customer to design and produce various deliver-
ables. In this case, the project team must develop a process for scope validation that
meets unique project needs. Careful procedures must be developed to ensure that custo-
mers are getting what they want and that the project team has enough time and money to
produce the desired products and services.

Even when the project scope is fairly well defined, many IT projects suffer from scope
creep—the tendency for project scope to keep getting bigger and bigger. There are many
horror stories about IT projects failing due to problems such as scope creep, including a
few classic examples in the following What Went Wrong? feature. For this reason, it is
very important to verify the project scope with users throughout the life of the project and
develop a process for controlling scope changes. Scope creep can also be a good thing, if
managed well. Later in this chapter, you can see how Northwest Airlines encouraged
scope changes on its ResNet project and managed them well.

A project scope that is too broad and grandiose can cause severe problems. Scope creep
and an overemphasis on technology for technology’s sake resulted in the bankruptey of a
large pharmaceutical firm, Texas-based FoxMeyer Drug. In 1994, the 71O was pushing for

a $65 million system to manage the company’s critical operations. H.: did not believe in
keeping things simple, however, The company spent nearly $10 million on state-
of-the-art hardware and software and contracted the management of the project:to a
prestigious (and expensive) consulting firm. The project included building an $18 million
robotic warchotise, which looked like something out of a science fiction movie, according
to insiders. The scope of the project kept getting bigger and more impractical. The elab-
orate warehouse was not ready on time, and the new system generated erroneous orders

continued
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that cost FoxMeyer Drug more than 815 million in unrecovered excess shipments. In July
1996, the company took a $34 million charge for its fourth fiscal gquarter, and by August
of that year, FoxMeyer Drug filed for bankruptey.” 3613923 2013/07/17 32.9.194.150

Anather example of scope creep comes from McDonald’s Restaurants, In 2001, the
fast-food chain initiated a project to create an intranet that would connect its headquar-
Iters with all of its restaurants and provide detailed operational information in real time,
For example, headguarters would know if sales were slowing or if the grill temperature
was correct in ‘every single store—all 30,000 of them in more than 120 countries. McDo-
nald’s would not divulge detailed information; but they admitted that the project was too
large in scale and scope. After spending $170 million on consultants and initial imple-
mentation planning, McDonald’s realized that the project was too much to handle and
terminated it

Another major scope problem on IT projects is a lack of user involvement, A prime
example occurred in the late 1980s at Northrop Grumman, which specializes in defense
electronics, IT; advanced aircraft, shipbuilding, and space techinology. An IT project team
there became convinced that it should automate the review and approval process of gov-
ernment proposals. The team implemented a powerful workflow system to manage the
whole process. Unfortunately, the end users for the system were aerospace engineers who
preferred to work in a more casual, ad hoc fashion, They dubbed the system “Naziware”
and refused to nse it; This example illustrates an IT project that wasted millions of dollars
developing a system that was not in touch with the way end users did their worl.?

Failing to follow good project management processes and use off-the-shelf software
also results in scope problems, 21st Century Insurance Group in Woodland Hills, Califor-
nia, paid Computer Sciences Corporation £100 million to develop a system for managing
business applications, including managing insurance policies, billing, claims, and cus-
tomer service. After five years, the system was still in development and supported less
than 2 percent of the company’s business. Joshua Greenbaum, an analyst at Enterprise
Applications Consulting, called the project a “huge disaster” and questioned the insur-
ance company’s ability “to manage a process that is pretty well known these days, ... I'm
surprised that there wasn’t some way to build what they needed using off-the-shelf
components and lower their risk,”’®

Scope validation involves formal acceptance of the completed project deliverables.
This acceptance is often achieved by a customer inspection and then sign-off on key deli-
verables. To receive formal acceptance of the project scope, the project team must
develop clear documentation of the project’s products and procedures to evaluate whether
they were completed correctly and satisfactorily. Recall from Chapter 4 that configuration
management specialists identify and document the functional and physical characteristics
of the project’s products, record and report the changes, and audit the products to verify
conformance to requirements. To minimize scope changes, it is crucial to do a good job of
configuration management and validating project scope.

The scope management plan, scope baseline, requirements documentation, require-
ments traceability matrix, validated deliverables, and work performance data are the main
inputs for scope validation. The main tools for performing scope validation are inspection
and group decision-making technigues. The customer, sponsor, or user inspects the work
alter it is delivered and decides if it meets requirements. The main outputs of scope vali-
dation are accepted deliverables, change requests, work performance information, and
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project documents updates. For example, suppose that Kim’s team members deliver
upgraded computers to users as part of the I'T upgrade project. Several users might
complain because the computers did not include special keyboards they need for medical
reasons. Appropriate people would review this change request and take appropriate
corrective action, such as getting sponsor approval for purchasing the special keyboards.

Many countries have had difficulties controlling the scope of large projects, especially
those that involve advanced technologies and many different users. For example, the
state government of Victoria, Australia, has a Web site for its public transportation smart
card at www.myki,com.au. In describing the card, the site'includes the following infor-
mation: “Many. cities around the world have public transport smart cards. myki has been
designed to fit our State’s unique needs. myki users enjoy an integrated ticketing system
that works across the state on trains, trams and buses.”*!

Unfortunately, there were many problems in developing and implementing the smart
cards, The $1.35 billion system became valid on all forms of Melbourne public trans-
portation in July 2010, three years and.five months:after it was meant to replace the
Metcard, Users’ initial redctions to the myki‘smart card were mixed, with several reports
of myki readeérs not working on trams, Many skeptics said they would wait until problems
were fixed before trying the new system.'? Many articles described pcoblems with the
myki card, revealing obvious difficnlty in validating the scope of this high-visibility proj-
ect. The Public Transport Users Association (PTUA) compiled a long list of problems with
the new card and suggested that people stick to vsing the old card for a while. Clearly,
the new system did not meet user requirements and had major flaws. In Jannary 2012,
over 18 months after the myki rollout, 70 percent of users still used the old Metecard: The
government decided to keep myki in June 2011 after estimating that it wonld cost tax-
payers more than $1 billion to scrap the troubled system. The Metcard was planned.to be
phased out for good by the end of 2012; PTUA president Daniel Bowen was not certain
that the transition would go smoothly. “To a certain extent it makes sense to bring
people across:(to myki)-because you can’t have two systems running at the same time
forever. ,.;-Once you get the majority of people using myki though, they'd better make
sure it’s humming, otherwise there coull be chaos.”!?

CONTROLLING SCOPE

As you learned in Chapter 4 when you studied integrated change control, change is inevi-
table on projects, especially changes to the scope of IT projects. Scope control involves
managing changes to the project scope while keeping project goals and business strategy
in mind. Users often are not sure how they want screens to look or what functionality they
will need to improve business performance. Developers are not exactly sure how to inter-
pret user requirements, and they also have to deal with constantly changing technologies.
The goal of scope control is to influence the factors that cause scope changes, to
ensure that changes are processed according to procedures developed as part of integrated
change control, and to manage changes when they occur. You cannot do a good job of
controlling scope if you do not first do a good job of collecting requirements, defining
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scope, and validating scope. How can you prevent scope creep when you have not agreed
on the work to be performed and your sponsor has not validated that the proposed work
was acceptable? You also need to develop a process for soliciting and monitoring changes
to project scope. Stakeholders should be encouraged to suggest changes that will benefit
the overall project and discouraged from suggesting unnecessary changes.

The project management plan, requirements documentation, requirements traceabil-
ity matrix, work performance data, and organizational process assets are the main inputs
to scope control. An important tool for performing scope control is variance analysis.
Variance is the difference hetween planned and actual performance. For example, if a
supplier was supposed to deliver five special keyboards and you received only four, the
variance would be one keyboard. The outputs of scope control include work performance
information, change requests, project management plan updates, project documents
updates, and organizational process assets updates.

Table 1-2 in Chapter 1 lists the top 10 factors that help IT projects succeed. Four of
these 10 factors are related to scope validation and control: user involvement, executive
support, clear business objectives, and optimizing scope. To avoid project failures, there-
fore, it is crucial for IT project managers and their teams to improve user input and exec-
utive support and reduce incomplete and changing requirements.

As you saw from the examples in the What Went Wrong? feature earlier in this chapter,
companies should follow. these best practices to avoid major scope problems:

1.. Keep the scope realistic, Don’t make projects so large that they. can’t be com-
pleted. Break large projects down into-a series of smaller ones,

2, Involve users in project scope management. Assign key users to the project
team and give them ownership of requirements definition and scope validation,

3. Use off-the-shelf hardware and software whenever possible, Many 1T people
enjoy-using the latest and greatest technology, but newer technologies often
introdace risks into the project. If a new technology’s features and functions
do not adequately balance these risks, it is better to avoid the risks and use
technologies that are trusted from prior experience,
Follow good project management processes,:As described in this chapter and
others, there are well-defined processes for managing project scope and other
aspects of projects.

Managing the scope of software development is often very difficult, but frameworlss
such as IBM’s Rational Unified Process® (RUP) can help, For example, RUP describes
a set of principles that characterize best practices in the creation, deployment,
and evolution of software-intensive systems as follows:

¢ - Adapt the process

o Balance competing stakeholder priorities
Collaborate across teams
Demonstrate value iteratively
Elevate the level of abstraction

o Focus continuously on quality'*
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The following sections provide more suggestions for improving scope management on
IT projects.

Suggestions for Improving User Input

Lack of user input leads to problems with managing scope creep and controlling change.
How can you manage this important issue? The following suggestions can help a project
team improve user input:

e Develop a good project selection process for IT projects. Insist that all projects
have a sponsor from the user organization. The sponsor should not work in
the IT department, nor should the sponsor be the project manager. Project
information, including the project charter, project management plan, project
scope statement, WBS, and WBS dictionary, should be easily available in the
organization. Making basic project information available will help avoid dupli-
cation of effort and ensure that the most important projects are the ones on
which people are working,

e [lave users on the project team, Some organizations require project man-
agers to come from the business area of the project instead of the IT group.
Some organizations assign co-project managers to I'T projects, one from IT
and one from the main business group. Users should be assigned full-time to
large IT projects and part-time to smaller projects. A k.y success factor in
Northwest Airlines’ ResNet project was training reservation agents—the
users—how to write programming code for their new reservation system.
(See the companion Web site for this text to read the entire case study for
the ResNet project.) Because the sales agenté AW THNAE IabWikHEe of the
business, they provided excellent input and actually created most of the
software.

e Have regular meetings with defined agendas. The idea of meeting regularly
sounds obvious, but many IT projects fail because the project tcam members
do not have regular interaction with users. They assume that they understand
what users need without getting direct feedback. To encourage this interac-
tion, users should sign off on key deliverables presented at meetings.

e Deliver something to project users and sponsors on a regular basis. If the
delivered product is hardware or software, make sure it worls first.

e Do not promise to deliver what the team cannot deliver in a particular time
frame. Make sure the project schedule allows cnough time to produce the
deliverables.

o Locate users with the developers. People often get to know each other better
by being in close proximity. If the users cannot be physically moved to be
near developers during the entire project, they should set aside certain days
to work in the same location.

Suggestions for Reducing Incomplete and Changing Requirements

Some requirement changes are expected on IT projects, but many projects have too many
changes to their requirements, especially during later stages of the project life cycle when
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it is more difficult to implement changes. The following suggestions can help improve the
requirements process:

e Develop and follow a requirements management process that includes proce-
dures for determining initial requirements. (See the Suggested Readings by
Wiegers and Robertson on the companion Web site for detailed information
on managing requirements.)

e  Rmploy techniques such as prototyping, use case modeling, and Joint Appli-
cation Design to understand user requirements thoroughly. Prototyping
involves developing a working replica of the system or some aspect of the
system. These working replicas may be throwaways or an incremental com-
ponent of the deliverable system. Prototyping is an elfective tool for gaining an
understanding of requirements, determining the feasibility of requirements,
and resolving user interface uncertainties. Use case modeling is a process for
identifying and modeling business events, who initiated them, and how the
system should respond to them. It is an effective tool for understanding
requirements of information systems. Joint Application Design (JAD) uses
highly organized and intensive workshops to bring together project stalke-
holders—the sponsor, users, business analysts, programmers, and so on—to
jointly define and design information systems. These techniques also help
users become more active in defining system requirements, Consult a systems
analysis and design text for details on these techniques.

e Put all requirements in writing and keep them current and readily available.
Several tools are available to automate this function. For example, a type of
software called a requirements management tool aids in capturing a..d main-
taining requirements information, provides immediate access to the informa-
tion, and assists in establishing necessary relationships between requirements
and information created by other tools.

o (lreate a requirements management database for documenting and controlling
requirements. Computer Aided Software Engineering (CASE) tools or other
technologies can assist in maintaining a repository for project data. A CASE
tool’s database can also be used to document and control requirements.

e Provide adequate testing to verify that the project’s products perform as
expected. Conduct testing throughout the project life cycle. Chapter 8, Project
Quality Management, includes more information on testing.

e Use a process for reviewing requested requirements changes from a systems
perspective. For example, ensure that project scope changes include associ-
ated cost and schedule changes. Require approval by appropriate stake-
holders. It is crucial for the project manager to lead the team in its focus on
achieving approved scope goals and not getting sidetracked into doing addi-
tional work. For example, in his book Alpha Project Managers, Andy Crowe
tried to uncover what the best or “alpha” project managers do differently from
other project managers, One of these alpha project managers explained how
he learned an important lesson about scope control:

Toward the end of some projects 've worked on, the managers made
their teams work these really long hours. After the second or third
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time this happened, I just assumed that this was the way things
worlied. Then 1 got to work with a manager who planned everything
out really well and ran the team at a good pace the whole time, and
we kept on schedule. When the customer found out that things were
on schedule, he kept trying to increase the scope, but we had a good
manager this time, and she wouldn’t let him do it without adjusting
the baselines. That was the first time I was on a project that finished
everything on time and on budget, and T was amazed at how easy she
made it look.'®

e Emphasize completion dates. For example, a project manager at Farmland
Industries, Inc. in Kansas City, Missouri, kept her 15-month, §7 million inte-
grated supply-chain project on track by setting the project deadline. She said,
“May 1 was the drop-dead date, and everything else was backed into it. Users
would come to us and say they wanted something, and we’d ask them what
they wanted to give up to get it. Sticking to the date is how we managed scope
creep.”'®

»  Allocate resources specifically for handling change requests, For example,
Peeter Kivestu and his ResNet team at Northwest Airlines knew that users
would request enhancements to the reservations system they were developing.
They provided a special function key on the ResNet screen for uisers to submit
their requests, and the project included three full-time progranmimers to handle
these requests. Users made over 11,000 enhancement requests. The managers
who sponsored the four main software applications had to prioritize the soft-
ware enhancement requests and decide as a group what changes to approve.
The three programmers then implemented as many items as they could, in
priority order, given the time they had. Although they o ly implemented 38
percent of the requested enhancements, they were the 1nost important ones,
and the users were very satisfied with the system and process. (You can find a
detailed description of the ResNet project on the companion Web site for this
text.)

USING SOFTWARE TO ASSIST IN PROJECT SCOPE
MANAGEMENT

Project managers and their teams can use several types of software to assist in project
scope management, As shown in several of the figures and tables in this chapter, you can
use word-processing software to create scope-related documents, and most people use
spreadsheet or presentation software to develop various charts, graphs, and matrixes
related to scope management. Mind-mapping software can be useful in developing a WBS.,
Project stakeholders also transmit project scope management information using various
types of communication software such as e-mail and assorted Web-based applications.
Project management software helps you develop a WBS, which serves as a basis for
creating Gantt charts, assigning resources, allocating costs, and performing other tasks.
You can also use the templates that come with various project management software
products to help you create a WBS for your project. (See the section on project scope
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management in Appendix A for detailed information on using Project 2010, and see the
companion Web site for information on templates related to project scope management.)

You can also use many types of specialized software to assist in project scope man-
agement. Many IT projects use special soltware for requirements management, prototyp-
ing, modeling, and other scope-related worlk. Because scope is such a crucial part of
project management, many software products are available to assist in managing project
scope.

Project scope management is very important, especially on IT projects. After selecting
projects, organizations must plan scope management, collect the requirements and define
the scope of the work, break down the work into manageable pieces, validate the scope
with project stakeholders, and manage changes to project scope. Using the basic project
management concepts, tools, and techniques discussed in this chapter can help you man-
age project scope successfully.

S013 4 MR VA N E

Kim Nguyen reviewed guidelines for creating WBSs that were provided by her conipany
and other sources. She had a‘meeting with the three team leaders for her project to get
their input on how to proceed. They reviewed several sample documents and decided to
have major groupings for their project based on updating the inventory database, acquir-
ing the necessary hardware and software, installing the hardware and software, and per-
forming project management. After they declded on a basic approach, Kim led a meeting

with the entire project team of 12 people, with some attending virtually, She reviewed
the project charter and stakeholder register, described the basic approach they would use
to collect requirements and. define the project scope, and reviewed sample WBSs, Kim
opened the floor for questions, which she answered conlidently. She then let each team
leader work with his or her people to start writing the detailed ‘scope statement and their
sections of the WBS and WBS dictionary. Everyone participated in the meeting, sharing
their expertise and openly asking questions, Kim could see that the project was off to a
good start,
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Chapter Summary

Project scope management includes the processes to ensure that the project addresses all the
work required to complete the project successfully. The main processes include planning scope
management, collecting requirements, defining scope, creating the WBS, validating scope, and
controlling scope.

The first step in project scope management is planning scope management. The project
team reviews information and uses expert judgment and meetings to help ¢ 3ate a scope man-
agement plan and requirements management plan.

The next step is collecting requirements, a crucial part of many IT projects. It is important to
review the project charter and meet with key stakeholders listed in the stakeholder register when
collecting requirements. The main outputs of this process are requirements documentation and a
requirements traceability matrix.

A project scope statement is created in the scope definition process. This document often
includes a product scope description, product user acceptance criteria, detailed information on all
project deliverables, and information on project boundaries, constraints, and assumptions. There
are often several versions of the project scope statement o keep scope information detailed and
up to date.

A work breakdown structure (WBS) is a deliverable-oriented grouping of the work involved in
a project that defines its total scope. The WBS forms the basis for planning and managing proj-
ect schedules, costs, resources, and changes. You cannct use project management software
without first creating a good WBS. A WBS dictionary is a document that provides detailed infor-
mation about each WBS item. A good WBS is often difficult to create because of the complexity
of the project. There are several approaches for developing a WBS, including using guidelines,
the analogy approach, the top-down approach, the bottom-up approach, and mind mapping.

Validating scope involves formal acceptance of the completed project deliverables. Control-
ling scope involves controlling changes to the project scope.

Poor project scope management is one of the key reasons projects fail. For IT projects, it is
important for good project scope management to have strong user involvement, executive sup-
port, a clear statement of requirements, and a process for managing scope changes.

Many software products are available to assist in project scope management. The WBS is a
key concept in properly using project management software because it provides the basis for
entering tasks.

Quick Quiz

1. refer(s) to all the work involved in creating the products of the project and the pro-
cesses used to create them.

a. Deliverables
b. Milestones

c. Scope

d. Product development
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2. Which tool or technique for collecting requirements is often the most expensive and time

consuming?
a. interviews
b. focus groups
c. surveys
d. observation
3. A ______is a deliverable-oriented grouping of the work involved in a project that defines

its total scope.
a. scope statement
b. WBS
c. WBS dictionary
d. work package
4,  What approach to developing a WBS involves writing down or drawing ideas in a nonlinear

format?

a. top-down
b. bottom-up
¢. analogy

d.  mind mapping

5. Assume that you have a project with major categories called planning, analysis, design,
and testing. What level of the WBS would these items fall under?

a. 0
b. 1
c. 2
d 3

6.  Which of the following is not a best practice that can help in avoiding scope problems on
IT projects?

a. Keep the scope realistic.
b. Use off-the-shelf hardware and software whenever possible.
c. Follow good project management processes.
d. Don't involve too many users in scope management,
7. Why did McDonald’s terminate a large project after spending $170 million on it?
a. The company found a better technology.
b. The company decided to outsource the work.
¢. The scope was too much to handle.
d. The government requirement that prompted the project was repealed.
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8. Scope is often achieved by a customer inspection and then sign-off on key
deliverables.

a. acceptance

b. validation
¢c. completion
d. close-out

9. Which of the following is not a suggestion for improving user input?
a. Develop a good project selection process for IT projects.
b. Have users on the project team.
¢. Co-locate users with developers.
d. Only have meetings as needed, not on a reqular basis.

10. Project management software helps you develop a , which serves as a basis for
creating Gantt charts, assigning resources, and allocating costs.

a. project plan
b. schedule
c. WBS

d. deliverable

Quick Quiz Answers

1.¢;2.8,3.b;4.d;5.¢,6.d;7.¢;8.b;9.d:10. ¢

Discussion Questions

1. What is involved in project scope management, and why is good project scope manage-
ment so important on IT projecis?

What is involved in collecting requirements for a project? Why is it often difficult to do?

3. Discuss the process of defining project scope in more detail as a projet progresses, going
from information in a project charter to a project scope statement, WBS, and WBS
dictionary.

Describe different ways to develop a WBS and‘ (e|x_Plain why it is often so difficult to do.

0
, , ‘ o 923 20134717 129,194,180 o
5. What is the main technique used for validating scope? Give an example of scope validation

oh a project.

6. Using examples in this book or online, describe a project that suffered from scope creep.
Could it have been avoided? How? Can scope creep be a good thing? When? What can
organizations do to successfully manage inevitable changes in scope that are good for
business?

7. Why do you need a good WBS to use project management software? What other types of
software can you use to assist in project scope management?
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Exercises

1. You are working on a project to develop a new or enhanced system to help people at your
college, university, or organization to find jobs. The system must be tailored to your student
or work population and be very easy to use. Write a short paper describing how you would
collect requirements for this system, and include at least five requirements in a require-
ments traceability matrix.

2. Use MindView Business software to develop a WBS in chart form by creating a new file or
map in Top Down view. You can download a 60-day trial of MindView Business from www.
matchware.com/itom. (The chart should be similar to an organizational chart—see the
sample at the top of Figure 5-4). Assume that the Level 1 category is called Software Proj-
ect, and that the Level 2 categories are Initiating, Planning, Executing, Monitoring and Con-
trolling, and Closing. Under the Executing section, include Level 3 categories of Analysis,
Design, Prototyping, Testing, Implementation, and Support. Assume that the Support cate-
gory includes Level 4 items for Training, Documentation, User Support, and Enhancements.
Print the WBS in charl form. Show the same information in a Gantt chart by selecting View
from the menu bar in MindView Business, then Gantt. Widen the Task Name column and
select Number Scheme from the menu bar to add a numbering scheme. Save your file and
then print just the Task Name column of the Gantt char view by taking a screen shot and
cropping the screen. Your results should resemble those in Figure 5-9.

Soltware Project

! &

{An&‘ya!s I (Es“m] [F‘mo.‘;yjning I ( Tasfing ] [ Implemeniaticn 1

4
| -

Tegning  Decurientaton  User Suppoed  Enhancements

1 ash Name

Software Project
1. Initisting

2. Plapning
£ 3, Exacuting
3.1 Analysis
3.2 Design
3.3 Prototyping
3.4 Testirig
3.5 Implementation
] 3.6 Support
28 Tralning
3.6.2 Documentalion
3.8.3 User Suppor

3.6.4 Enhancements

4. Moniloring and Contro"ing‘ v

B. Closing

Source: MatchWare’s MindView 4 Business Edition

FIGURE 5.6 Top-down WBS and Gantt chart created in MindView Business software
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3.

Create the same WBS described in Exercise 2 using Microsoft Project 2010 and indenting
categories appropriately. Use the outline numbering feature to display the outline num-
bers, or enter the numbers manually. Notice that Project 2010 uses PMI's standard
numbering scheme, but MindView does not. You may want to enter the numbers to
ensure that they appear as desired and are displayed in all reports. Microsoft Project
does not include automatic numbers in reports. Do not enter any durations or dependen-
cies. See Appendix A or Project 2010's Help for instructions on creating a WBS. Print
the resulting Gantt chart on one page, and be sure to display the entire Task Name
column.

Using the file you created in MindView for Exercise 2, export the WBS into Project 2010,
Open the file, select the MindView icon in the upper-left portion of the toolbar, select Export,
select Microsoft Project, and name the file. The file opens in Project 2010. Make adjust-
ments as needed and then print the Gantt chart from Project 2010.

Create a WBS for one of the following projects:

¢ Introducing self-checkout registers at your school's bookstore

¢ Updating 50 laptops from Project 2007 to Project 2010

e Providing a new Intemet cafe onsite at your organization

*  Developing an app that you and a friend will create and sell online within three months
¢ Earning your CAPM or PMP cetrtification

Decide on all of the Level 2 categories for the WBS. Use your choice of software to create
a WBS in chart form and as tasks in a Gantt chart. Do not enter any durations or depen-
dencies. Be sure to include all of the deliverables and work required for the project. Make
notes of questions you had while completing this exercise.

Review three different template files in the Microsoft Project 2010 templates folder, from
Microsoft's “Project templates” link at htip:/loffice.microsoft.comiproject, or from another
source. What do you think about the WBSs? Write a short paper summarizing your analy-
sis, and provide at least three suggestions for improving one of the WBSs.

Read one of the suggested readings on the companion Web site or find an article related to
project scope management. Write a short summary of the article, its key conclusions, and
your opinion.

Running Case

Managers at Manage Your Health, Inc. (MYH) selected Tony Prince as the project manager for
the Recreation and Wellness Intranet Project. The schedule goal is six months, and the budget
is $200,000. Tony has previous project management and systems analysis experience within
the company, and he is an avid sports enthusiast. Tony was starting to put the project team
logether. He knew he would have to develop a survey to solicit input from all employees about
the new system and make sure it was user-friendly.

Recall from Chapter 4 that this system would include the following capabilities:

*  Allow employees to register for company-sponsored recreational programs, such as
soccer, softball, bowling, jogging, and walking.
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*  Allow employees to register for company-sponsored classes and programs to help
them manage their weight, reduce stress, stop smoking, and manage other health-
related issues.

¢ Track data on employee involvement in these recreational and health-management
programs.

¢ Offer incentives for people to join the programs and do well in them (e.g., incentives for
achieving weight goals, winning sports team competitions, etc.).

Assume that MYH would not need to purchase any additional hardware or software for the
project.

Tasks

1. Document your approach for collecting requirements for the project described in the Run-
ning Case section. Include at least five requirements in a reqairstens HraGBAbIITY inati.

2. Develop a first version of a project scope statement for the project. Use the template pro-
vided on the companion Web site for this text and the example in Chapter 3 as guides. Be
as specific as possible in describing product characteristics and requirements, as well as
all of the project’s deliverables. Be sure 1o include testing and training as part of the proj-
ect scope.

3. Develop a work breakdown structure for the project. Break down the work to Level 3 or
Level 4, as appropriate. Use the template on the companion Web site and samples in this
text as guides. Print the WBS in list form. Be sure the WBS is based on the project charter
(created for the Chapter 4 Running Case), the project scope statement created in Task 2,
and other relevant information.

4. Use the WBS you developed in Task 3 to begin creating a Gantt chart using your choice
of software. Do not enter any durations or dependencies. Print the resulting Gantt chart on
one page, and be sure to display the entire Task Name column.

5. Develop a strategy for scope validation and change control for this project. Write a short
paper summarizing key points of the strategy.

Key Terms

analogy approach — Creating a WBS by using a similar project’s WBS as a starting point

benchmarking — Generating ideas by comparing specific project practices or product charac-
teristics to those of other projects or products inside or outside the performing organization

bottom-up approach — Creating a WBS by having team members identify as many specific
tasks related to the project as possible and then grouping them into higher-level categories

decomposition — Subdividing project deliverables into smaller pieces

deliverable — A product, such as a report or segment of software code, produced as part of a
project

Joint Application Design (JAD) — Using highly organized and intensive workshops to bring
together project stakeholders—the sponsor, users, business analysts, programmers, and so
on—to jointly define and design information systems
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project scope management — The processes involved in defining and controlling what work is
or is not included in a project

project scope statement — A document that includes at least a description of the project,
including its overall objectives and justification, detailed descriptions of all project deliverables,
and the characteristics and requirements of products and services produced as part of the
project

prototyping — Developing a working replica of the system or some aspect of it to help define
user requirements

requirement — A condition or capability that must be met by the project or that must be present
in the product, service, or result to satisfy an agreement or other formally imposed specification

requirements management plan — A plan that describes how project requirements will be
analyzed, documented, and managed

requirements traceability matrix (RTM) — A table that lists requirements, their various atiri-
butes, and the status of the requirements to ensure that all are addressed

scope — All the work involved in creating the products of the project and the processes used to
create them

scope baseline — The approved project scope statement and its associated WBS and WBS
dictionary

scope creep — The tendency for project scope to keep getting bigger
scope validation — Formal acceptance of the completed project deliverables

top-down approach — Creating a WBS by starting with the largest items of the project and
breaking them into subordinate items

use case modeling — A process for identifying and modeling business events, who initiated
them, and how the system should respond to them

variance — The difference between planned and actual performance
WBS dictionary — A document that includes detailed information about each WBS item

work breakdown structure (WBS) — A deliverable-oriented grouping of the work involved in a
project that defines its total scope

work package — A task at the lowest level of the WBS
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