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CHAPTER

PROJECT INTEGRATION
MANAGEMENT

LEARNING OBJECTIVES

After reading this chapter, you will be able to:

+ Describe an overall framework for.project integration management as it
relates to the other project management knowledge areas and the project
life cycle

. Discuss the strategic planning process and apply different project selec-
tion methods :

« Explain:the importance .of creating a project charter to formally inltiate
projects

«.Describe project management plan development, understand the content
of these plans, and review approaches for creating them

« - Explain project execution, its relationship to project planning, the factors
related to successful results, and tools and techniques to assist in direct-
ing and:managing project work

¢ Describe the process of monitoring and controlling a project

«:“Understand the iintegrated :change ‘control process, planning for and
managing changes on information technology (IT) projects, and develop-
ing and using a change control system

¢ - Explain-the importance of developing and following good procedures for
closing projects :

< Describe how software can assist in project integration management
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Nick Carson recently became project manager of a critical biotech enterprise at his
Silicon Valley company. This project involved creating the hardware and software for a
DNA:sequencing instrument used in assembling and ‘analyzing the human genome. The
biotech project was the company’s largest endeavor, and it had tremendous potential for
future growth and revenues. Unfortunately, there were problems managing this large
project. Tt had been under way for three years and had already gone through three dif-
ferent project managers. Nick had been the lead software developer on the project before
top management made him the project manager. The CEO told him to do whatever. it
took to deliver the first version of the DNA-sequéncing software in.four months and 4
production version in nine months, Negotiatic:.« for a potential corporate buyout with-a
larger company. influenced top management’s sense of urgency to.complete the project.

Highly energetic and intellisent, Nick had the technical background to make the
project a success. He delved into the technical problems and found some critical flaws
that kept the DNA-sequencing instrument from working. Nevertheless, he was having dif-
ficulty in his new role as.project manager. Although Nick and his team got the product
out on time, top management was upset because Nick did not focus on managing all
aspeots of the project, He never provided them with accurate schedules or detailed plans
of what was happening on the project. Instead ‘of performing the work-of project man-
ager, Nick had taken on the role of software integrator and troubleshooter. Nick, how-
ever, did not understand top management’s complaints—he delivered the product, didn’t
he? Didn’t they realize how valuable he was?

WHAT IS PROJECT INTEGRATION MANAGEMENT?

Project integration management involves coordinating all of the other project manage-
ment knowledge areas throughout a project’s life cycle. This integration ensures that all
the elements of a project come together at the right times to complete a project success-
fully. According to the PMBOK® Guide, Fifth Edition, six main processes are involved in
project integration management:

1. Developing the project charter involves working with stakeholders to create
the document that formally authorizes a project—the charter.

2. Dewveloping the project management plan involves coordinating all planning
efforts to create a consistent, coherent document—the project management
plan,

3. Directing and managing project work involves carrying out the project
management plan by performing the activities included in it. The outputs of
this process are deliverables, work performance information, change
requests, project management plan updates, and project documents
updates.

4, Monitoring and controlling project work involves overseeing activities to
meet the performance objectives of the project. The outputs of this process
are change requests, project management plan updates, and project docu-
ments updates.
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Project Integration Management

5. Performing integrated change control involves identifying, evaluating, and
managing changes throughout the project life cycle. The outputs of this pro-
cess include change request status updates, project management plan
updates, and project documents updates.

6. Closing the project or phase involves finalizing all activities to formally close the

project or phase. Outputs of this process include final product, service, or result

transition and organizational process assets updates. Figure 4-1 summarizes
these processes and outputs, and shows when they occur in a typical project.

Initiating
Process: Develop project charter
Output: Project charter

-

Planning
Process: Develop project management plan
Output: Project management plan

B

Executing

Process: -Direct and manage project work

Outputs: Deliverables, work performance data, change requests,
project management plan updates, project documents
updates

Monitoring and Controlling

Process: Monitor and control project work

Outputs: Change requests, project management plan updates,
project documents updates

Process: Perform integrated change control

Outputs: Approved change requests, change log, project management
plan updates, project documents updates

Closing

Process:: Close project or-phase

Outputs: Final product, service, or result transition;
organizational process assets updates

T

Project Start Project Finish:
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FIGURE 4-1 Project integration management summary

Many people consider project integration management the key to overall project success.
Someone must take responsibility for coordinating all of the people, plans, and work required
to complete a project. Someone must focus on the big picture of the project and steer the
project team toward successful completion. Someone must make the final decisions when
conflicts occur among project goals or people. Someone must communicate key project
information to top management. These responsibilities belong to the project manager, whose
chief means for accomplishing all these tasks is project integration management.
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Chapter 4

Good project integration management is critical to providing stakeholder satisfaction.
Project integration management includes interface management, which involves identify-
ing and managing the points of interaction between various elements of a project. The
number of interfaces can increase exponentially as the number of people involved in a
project increases. Thus, one of the most important jobs of a project manager is to estab-
lish and maintain good communication and relationships across organizational interfaces.
The project manager must communicate well with all project stakeholders, including cus-
tomers, the project team, top management, other project managers, and opponents of the
project.

What happens when a project manager does not communicate well with all stake-
holders? In the chapter’s opening case, Nick Carson seemed to ignore a key stakeholder
for the DNA-sequencing instrument project—nhis top management. Nick was comfortable
working with other members of the project team, but he was not familiar with his new job
as project manager or the needs of the company’s top management. Nick continued to do
his old job of software developer and took on the added role of software integrator. He
mistakenly thought project integration management meant software integration manage-
ment and focused on the project’s technical problems. He totally ignored what project
integration management is really about—integrating the work of all of the people involved
in the project by focusing on good communication and relationship management. Recall
that project management is applying knowledge, skills, tools, and techniques to meet proj-
ect requirements, while also meeting or exceeding stakeholder needs and expectations.
Nick did not talke the time to find out what top management expected from him as the
project manager; he assumed that completing the project on time and within budget was
sufficient to make them happy. Yes, top management should have made its expectations
more clear, but Nick should have taken the initiative to get the guidance he needed.

In addition to not understanding project integration management, Nick did not use
holistic or systems thinking (see Chapter 2). He burrowed into the technical details of his
particular project. He did not stop to think about what it meant to be the project manager,
how this project related to other projects in the organization, or top management’s expec-
tations of him and his team.

Project integration management must occur within the context of the entire organiza-
tion, not just within a particular project. The project manager must integrate the work of
the project with the ongoing operations of the organization. In the opening case, Nick’s
company was negotiating a potential buyout with a larger company. Consequently, top
management needed to know when the DNA-sequencing instrument would be ready, how
big the market was for the product, and if the company had enough in-house staff to con-
tinue to manage projects like this one in the future. Top management wanted to see a
project management plan and a schedule to help monitor the project’s progress and show
the potential buyer what was happening, When top managers tried to talk to Nick about
these issues, he soon returned to discussing the technical details of the project. Even
though Nick was very bright, he had no experience or real interest in many of the com-
pany’s business aspects. Project managers must always view their projects in the context
of the changing needs of their organizations and respond to requests from top manage-
ment. Likewise, top management must keep project managers informed of major issues
that could affect their projects and strive to make processes consistent throughout their
organization.
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The Airbus A380 megajet project was two years behind schedule in October 20006, caus-
ing Airbus’ parent company to face an expected loss of $6.1 billion over the next four
years, Why? The project suffered from severe integration management problems, or
“Integration disintegration. ..; [Wlhen pre-assembled bundles containing hundreds of
miles of cabin wiring were delivered from a German factory to the assembly line in
France; workers discovered that the bundles, called harnesses, didn’t fit properly into the
plane. Assembly slowed to a near-standstill, as workers tried to pull the bundles apart and
re-thread them through the fuselage. Now Airbus will have to go back to the drawing
board and redesign the wiring system.,”!

How:did this lack of integration occur? At the end of 2000, just as Airbus was:giving
the go-ahead to the A380 project, the comipany announced that it was completing the
process of transforming itself into an integrated corporation, Since:its founding in 1970,
Airbus had operated as a loose consortium of aerospace companies in several countries,
including France, Germany; Britain, and Spain.: The company wanted to integrate all of
its operations into one cohesive business. Unfortunately, that integration was much eas-
ier said than done and caused major problems on the A380 project. For example, the
Toulouse assembly plant used the latest version of a sophisticated design software tool
called CATIA, but the design center at the Hamburg factory used an earlier version—a
completely different system dating from the 1980s. As a result, design specifications
could not flow easily back and forth between the two systems. Airbus’s top managers
shotild have made it a priority to have all sites use the latest software, but they didn’t,
resulting in a project disaster.

Following a standard process for managing projects can help prevent some of the typ-
ical problems new and experienced project managers face, including communicating with
and managing stakeholders. Before organizations begin projects, however, they should go
through a formal process to decide what projects to pursue.

STRATEGIC PLANNING AND PROJECT SELECTION

Successful leaders look at the big picture or strategic plan of the organization to determine
what types of projects will provide the most value. Some may argue that project managers
should not be involved in strategic planning and project selection because top manage-
ment is usually responsible for these types of business decisions. But successful organiza-
tions know that project managers can provide valuable insight into the project selection
process.

Strategic Planning

Strategic planning involves determining long-term objectives by analyzing the strengths
and weaknesses of an organization, studying opportunities and threats in the business
environment, predicting future trends, and projecting the need for new products and ser-
vices. Strategic planning provides important information to help organizations identify and
then select potential projects.
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Chapter 4

Many people are familiar with SWOT analysis—analyzing Strengths, Weaknesses,
Opportunities, and Threats—which is used to aid in strategic planning. For example, a
group of four people who want to start a new business in the film industry could perform a
SWOT analysis to help identify potential projects. They might determine the following
based on a SWOT analysis:

Strengths;

o As experienced professionals, we have numerous contacts in the film industry.

e Two of us have strong sales and interpersonal slkills.

e Two of us have strong technical skills and are familiar with several filmmaking
software tools.

¢  We ! have impressive samples of completed projects.

Weaknesses:

¢ None of us have accounting or financial experience.

e We have no clear marketing strategy for products and services.

¢ We have little money to invest in new projects.

e We have no company Web site and limited use of technology to run the business.

Opportunities:

e A current client has mentioned a large project she would like us to bid on.

¢ The film industry continues to grow.

¢ There are two major conferences this year where we could promote our
conipany.

Threats:

e Other individuals or companies can provide the services we can.

¢ (Customers might prefer working with more established individuals and
organizations.

¢ There is high risk in the film business.

Based on their SWOT analysis, the four entrepreneurs outline potential projects as
follows:

¢ Tind an external accountant or firm to help run the business.

¢ Iire someone to develop a company Web site, focusing on our experience and
past projects.

¢ Develop a marketing plan.

¢ Develop a strong proposal to get the large project the current client mentioned.

e Plan to promote the company at two major conferences this year.

Some people like to perform a SWOT analysis by using mind mapping, a technique
that uses branches radiating from a core idea to structure thoughts and ideas. The human
brain does not work in a linear fashion. People come up with many unrelated ideas. By
putting those ideas down in a visual mind map format, you can often generate more ideas
than by just creating lists. You can create mind maps by hand, using sticky notes, using
presentation software such as Microsoft PowerPoint, or by using mind mapping software.

Figure 4-2 shows a sample mind map for the SWOT analysis presented earlier. This
diagram was created using MindView 4.0 Business Edition software by MatchWare.
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(See Chapter 5 and Appendix C for more information; you can download a 60-day free
trial of this software from www. matchware.com/itpm.) Notice that this map has four main
branches representing strengths, weaknesses, opportunities, and threats. Ideas in each
category are added to the appropriate branch, and sub-branches are shown for some ideas
under those categories. Notice that several branches end with a project idea, such as Proj-
ect proposal, Conference promotions, Accountaut, Marketing plan, and Web site. You can
easily format the project ideas to make them stand out, as shown in Figure 4-2. From this
example, you can see that no project ideas are identified to address strengths or threats, so
these areas should be discussed further.
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FIGURE 42 Mind map of a SWOT analysis to help identify potential projects

ldentifying Potential Projects

The first step in project management is deciding what projects to do in the first place.
Therefore, project initiation starts with identifying potential projects, using realistic
methods to select which projects to work on, and then formalizing their initiation by
issuing some sort of project charter.

In addition to using a SWOT analysis, organizations often follow a detailed process for
project selection. Figure 4-3 shows a four-stage planning process for selecting IT projects. Note
the hierarchical structure of this model and the results produced from each stage. The first step
in this process, starting at the top of the hierarchy, is to tie the IT strategic plan to the organi-
zation’s overall strategic plan. It is very important to have managers from outside the
IT department assist in the IT planning process, as they can help IT personnel understand
organizational strategies and identify the business areas that support them. Many organizations
have a steering committee that consists of managers from departments throughout the com-
pany to ensure that all projects are selected in the best interests of the entire organization.
The head of the Project Management Office (PMO) would be part of this committee. The PMO
acts as the central location for keeping track of all project activities. As you will learn later in
this chapter, there are various methods for project and portfolio selection. Chapter 7, Project
Cost Management, includes more information on project portfolio management.

After identifying strategic goals, the next step in the planning process for selecting
IT projects is to perform a business area analysis. This analysis outlines business processes
that are central to achieving strategic goals and helps determine which processes could
most benefit from 1T. The next step is to start defining potential IT projects in terms of
their scope, benefits, and constraints. The last step in the planning process for selecting
IT projects is choosing which projects to do and assigning resources for working on them.
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Information Technology Results Produced
Planning Stages

Tie information technology strategy
———3 to mission and vision of organization.
Identify key business areas.

Information
Technology
Strategy Planning

Document key:business
—— processes that could benefit
from information technology.

Business Area Analysis

Define potential projects.
Project Planning —— Define project scope,
benefits, and constraints.

_ Select information
Resource Allocation ——» technology projects.
Assign resources,
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FIGURE 4-3 Planning process for selecting IT projects

Aligning IT with Business Strategy

Aligning IT projects with business strategy is consistently a top concern for CIOs. It is
often difficult to educate line managers on technology’s possibilities and limitations and
keep IT professionals in tune with changing business needs. Most organizations face thou-
sands of problems and opportunities for improvement. Therefore, an organization’s strate-
gic plan should guide the IT project selection process. Recall from Chapter 2’s Best
Practice feature that IT governance is also important in ensuring that IT supports business
goals. IT governance helps organizations maximize their investments in IT and address
IT-related risks and opportunities,

An organization must develop a strategy for using IT to define how it will support the
organization’s objectives. This IT strategy must align with the organization’s strategic
plans. In fact, research shows that supporting explicit business objectives is the top reason
cited for why organizations invest in 1T projects. Other top criteria for investing in IT
projects include supporting implicit business objectives and providing financial incentives,
such as a good internal rate of return (IRR) or net present value (NPV).? In a 2012 survey,
responses from more than 300 IT executives suggested that investments that create
revenue growth is a top priority (43 pero‘%‘(}ga);f?]}@ﬁﬁﬂ/@ﬁ improyipg business processes
(20 percent), enabling business innovation and expansion (19 percent), lowering
business operation costs (13 percent), and lowering IT operations costs (3 percent).
Overall, the surveyed organizations reported a 4 percent increase in IT spending in 2012
from 2011.°

Information systems often are central to business strategy. Author Michael Porter, who
developed the concept of the strategic value of competitive advantage, has written several
books and articles on strategic planning and competition. He and many other experts have
emphasized the importance of using IT to support strategic plans and provide a
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competitive advantage. Many information systems are classified as “strategic” because they
directly support key business strategies. For example, information systems can help an
organization support a strategy of being a low-cost producer. As one of the largest retailers
in the United States, Walimart’s inventory control systemn is a classic example of such a
system. Information systems can support a strategy of providing specialized products or
services that set a company apart from others in the industry. Consider the classic exam-
ple of Federal Express’s introduction of online package tracking systems. FedEx was the
first company to provide this type of service, which gave it a competitive advantage until
others developed similar systems. Information systems can also support a strategy of sell-
ing to a particular market or occupying a specific product niche. Owens Corning developed
a strategic information system that boosted the sales of its home-insulation products by
providing its customers with a system for evaluating the energy efficiency of building
designs. In 2012, the editor in chief of CIO Magazine stated, “The smart use of technology
is always a key component in driving innovation and creating a competitive edge. We see
IT value proving itself across the board in many organizations.”*

Many organizations rely on effective new product development (NPD) to increase growth
and profitability. However, according to Robert Cooper of McMaster University and the
New Product Development Institute in:Ontario, Canada, only one in seven: product con-
cepts comes to fruition, Companies such as Procter & Gamble, Johnson & Johnson,
Hewlett-Packard, and Sony are consistently sticcessful in'NPD because they use a disci-
plined, systematic approach to NPD projects based on best practices. Four important
forces behind NPD’s success include the following: ‘

1. A product innovation and technology strategy for the business

2. Resource commitment and focusing on the right projects, or solid:portfolio
management

3. An effective, flexible, and streamlined idea-to-launch process

4. The right climate and culture for innovation, true cross-functional teams, and
senior management commitment to NPD

Cooper’s stiidy compared companies that were the best at performing NPD with
those that were the worst. For example, 65.5 percent of companies that perform the best
at NPD align projects with business strategy. Within the group of companies performing
the worst at NPD, only 46 percent align projects with business strategy. Even more telling
is that 65.5 percent of the best-performing NPD companies have their resource brealk-
downs aligned to business strategy, compared with only 8 percent of the worst-
performing companies. It’s easy for a company to say that its projects are aligned with
business strategy, but assigning its resources based on that strategy is a measurable
action that produces results. The best-performing NPD companies are also more
customer-focused in identifying new product ideas. Sixty-nine percent of them identify
customer needs and problems based on customer input, compared with only 15 percent
of the worst-performing companies. Also, 80 percent of best-performing companies have
an identifiable NPD. project manager, compared with only. 50. percent of the worst-
performing companies.” These best practices apply to all projects: Align projects and
resources with business strategy, focus on customer needs when identifying potential
projects, and assign project managers to lead the projects.
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Chapter 4

Methods for Selecting Projects

Organizations identify many potential projects as part of their strategic planning processes,
and they often rely on experienced project managers to help them make project selection
decisions. However, organizations need to narrow down the list of potential projects to the
ones that will be of most benefit. Selecting projects is not an exact science, but it is a nec-
essary part of project management. Many methods exist for selecting projects. Five com-
mon techniques are:

¢ Focusing on broad organizational needs

e (Categorizing IT projects

s Performing net present value or other financial analyses
e Using a weighted scoring mouel

e Implementing a balanced scorecard

In practice, many organizations use a combination of these approaches to select
projects. Each approach has advantages and disadvantages, and it is up to management to
determine the best approach for selecting projects based on their particular organization.

Focusing on Broad Organizational Needs

Top managers must focus on meeting their organizations’ many needs when deciding what
projects to undertake, when to undertake them, and to what level. Projects that address
broad organizational needs are much more likely to be successful because they will be
important to the organization. For example, a broad organizational need might be to
improve safety, increase morale, provide better communications, or improve customer
service. However, it is often difficult to provide a strong justification for many IT projects
related to these broad organizational needs. For example, estimating the financial value of
such projects is often impossible, but everyone agrees that they have a high value. As the
old provetb says, “It is better to measure gold roughly than to count pennies precisely.”

One method for selecting projects based on broad organizational needs is to determine
whether they first meet three important criteria: need, funding, and will. Do people in the
organization agree that the project needs to be done? Does the organization have the
desire and capacity to provide adequate funds to perform the project? Is there a strong will
to make the project succeed? For example, many visionary CEOs can describe a broad
need to improve certain aspects of their organizations, such as communications. Although
they cannot specifically describe how to imiprove communications, they might allocate
funds to projects that address this need. As projects progress, the organization must
reevaluate the need, funding, and will for each project to determine if it should be contin-
ued, redefined, or terminated,

Categorizing IT Projecis

Another method for selecting projects is based on various categorizations, such as the
project’s impetus, time window, and general priority. The impetus for a project is often to
respond to a problem, an opportunity, or a directive.

e Problems are undesirable situations that prevent an organization from
achieving its goals. These problems can be current or anticipated. For exam-
ple, users of an information system may be having trouble logging on to the
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system or getting information in a timely manner because the system has
reached its capacity. In response, the company could initiate a project to
enhance the current system by adding more access lines or upgrading the
hardware with a faster processor, more meniery, or more storage space,

e Opportunities are chances to improve the organization. For example, the
project described in the chapter’s opening case involves creating a new prod-
uct that can make or break the entire company.

¢ Directives are new requirements imposed by management, government, or
some external influence. For example, many projects that involve medical
technologies must meet rigorous government requirementts.

Organizations select projects for any of these reasons. It is often easier to get approval
and funding for projects that address problems or directives because the organization must
respond to these categories to avoid hurting their business. Many problems and directives
must be resolved quickly, but managers must also apply systems thinking and seek oppor-
tunities for improving the organization through IT projects.

Another categorization for IT projects is based on timing: How long will it take to
complete a project and what is the deadline for completing it? For example, some potential
projects must be finished within a specific time window; otherwise, they are no longer
valid projects. Some projects can be completed very quickly—within a few weeks, days, or
even minutes. Many organizations have an end-user support function to handle very small
projects that can be completed quickly. However, even though many IT projects can be
completed quickly, it is still important to prioritize them.

Organizations can also categorize IT projects as having high, medium, or low priority
based on the current business environment. For example, if it is crucial to cut operating
costs quickly, projects that have the most potential to do so would be given a high priority.
An organization should always complete high-priority projects first, even if a low- or
medium-priority project could be finished in less time. Usually an organization has many
more potential IT projects than it can undertake at one time, so it is crucial to work on the
most important projects first,

Performing Net Present Value Analysis, Return on Investiment, and Payback Analysis

Financial considerations are often an important aspect of the project selection process,
especially during tough economic times. As authors Dennis Cohen and Robert Graham put
it, “Projects are never ends in themselves. Financially they are always a means to an end,
cash.”® Many organizations require an approved business case before pursuing projects,
and financial projections are a critical component of the business case. (See Chapter 3 for
a sample business case.) Three primary methods for projecting the financial value of
projects include net present value analysis, return on investment, and payback analysis.
Because project managers often deal with business executives, they must understand how
to speak business language, which often boils down to the following important financial
concepts.

Net Present Value Analysis

Everyone knows that a dollar earned today is worth more than a dollar earned five years
from now. Net present value (NPV) analysis is a method of calculating the expected net
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monetary gain or loss from a project by discounting all expected future cash inflows and
outflows to the present point in time. An organization should consider only projects with a
positive NPV if financial value is a key criterion for project selection. A positive NPV
means that the return from a project exceeds the cost of capital—the return available by
investing the capital elsewhere. Projects with higher NPVs are preferred to projects with
lower NPVs, if all other factors are equal.

Figure 4-4 illustrates this concept for two different projects. Note that this example
starts discounting immediately in Year 1 and uses a 10 percent discount rate. You can use
the NPV function in Microsoft Excel to calculate the NPV quickly. Detailed steps for per-
forming this calculation manually are provided later in this section. Note that Figure 4-4
lists the projected benefits first, followed by the costs, and then the calculated cash flow
amount. Note that the sum of the cash flow—benefits minus costs or income minus
expenses—is the same for both projects at £5,000. The net present values are different,
however, because they account for the time value of money. Project 1 has a negative cash
flow of $5,000 in the first year, while Project 2 has a negative cash flow of only $1,000 in
the first year, Although both projects have the same total cash flows without discounting,
they are not of comparable financial value. Project 2's NPV of $3,201 is better than Project 1’s
NPV of $2,316. NPV analysis, therefore, is a method for making equal comparisons between
cash flows for multi-year projects,

When calculating NPV, some organizations refer to the investinent year or years for
project costs as Year 0, and do not discount costs in Year 0. Other organizations start dis-
counting immediately based on their financial procedures; it’s simply a matter of prefer-
ence for the organization. The discount rate can also vary, often based on the prime rate
and other economic considerations, Financial experts in your organization can tell you
what discount rate to use; some people consider it to be the rate at which you could

A B c D E F G
1 {Discount rate 10%
2
3 {PROJECT 1) YEAR 1| YEAR 2| YEAR 3 | YEAR 4] YEAR 5| TOTAL
4. |Benefits $0| $2,000| $3,000! $4,000 $5,000| $14,000
5 |Costs $5,000] $1,000 $1,000] $1,000; $1,000] $9,000
6 |Cash flow |($5,000){ $1,000 | $2,000 | $3,000| $4,000 | $5,000
7 INPV——5-$2,316
8 Formula =npv(b1,b6:f6) Note that totals are
9 equal, but NPVs are
10 |PROJECT 2| YEAR 1| YEAR 2| YEAR 3| YEAR 4| YEAR 5 | TOTAL not because of the
time value of money
11 |Benefits $1,000 $2,000] $4,000 $4,000{ $4,000| $15,000
12 | Costs $2,000! $2,000] $2,000] $2,000! $2,000 | $10,000
13 |Cash flow | ($1,000) $0 | $2,000| $2,000! $2,000 | $5,000
14 {NPV $3,201
15 Formula =npv(b1,b13:f13)
16 } |
17

© Cengage Leaming 2014
FIGURE 4-4 Net present value example
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borrow wnoney for the project. You can enter costs as negative numbers instead of positive
numbers, and you can list costs first and then benefits. For example, Figure 4-5 shows the
financial calculations that JWD Consulting provided in the business case for the project
management intranet site project described in Chapter 3. Note that the discount rate is
8 percent, costs are not discounted right away (note the Year 0), the discount factors are
rounded to two decimal places, costs are listed first, and costs are entered as positive
numbers. The NPV and other calculations are the same; only the format is different. A
project manager checks with the organization to learn its guidelines for when discounting
starts, what discount rate to use, and what format the organization prefers.

To determine NPV, follow these steps:

1. Determine the estimated costs and benefits for the life of the project and :ize
products it creates. For example, JWD Consulting assumed its project would
produce a system in about six months that would be used for three years, so
costs are inchaded in Year 0, when the system is developed, and ongoing
system costs and projected benefits are included for Years 1, 2, and 3.

2. Determine the discount rate, which is the rate used in discounting future
cash flow. It is also called the capitalization rate or opportunity cost of
capital. In Figure 4-4, the discount rate is 10 percent per year, and in
Figure 4-5, the discount rate is 8 percent per year.

3. Calculate the net present value. Most spreadsheet software has a built-in
function to calculate NPV. For example, Figure 4-4 shows the formula that
Microsoft Excel uses: =npv(discount rate, range of cash flows), where the dis-
count rate is in cell B1 and the range of cash flows for Project 1 are in cells
B6 through F6. (See Chapter 7, Project Cost Management, for more informa-
tion on cash flow and other cost-related terms.) To use the NPV function, you

Discount rate | 8% |
Assume the project is completed in Year 0 Year

0 1 2 3| Total
Costs 140,000{ 40,000 40,000, 40,000
Discount factor 1 0.93 0.86 0.79
Discounted costs 140,000{ 37,200 34,400 31,600,243,200
Benefits 03,200,000 200,000 200,000
Discount factor 1 0.93 0.86 0.79
Discounted benefits 01186,000:172,000{158,000; 516,000

Discounted benefits - costs 1(140,000);148,800! 137,600; 126,400, 272,800 <«—NPV

Cumulative benefits - costs 1(140,000); 8,800} 146,400272,800
A

ROI B 112%
Payback In Year 1

© Cengage Learning 2014

FIGURE 4-5 JWD Consulting net present value example
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must have a row or column in the spreadsheet for the cash flow each year,
which is the benefit amount for that year minus the cost amount. The result
of the formula yields an NPV of $2,316 for Project 1 and 83,201 for Project 2.
Because both projects have positive NPVs, they are good candidates for
selection. However, because Project 2 has an NPViythat isi38,pereent highsr
than Project 1, it would be the better choice. If the two numbers are close,
then other methods should be used to help decide which project to select,

The mathematical formula for calculating NPV is:

NPV = 3 A/(1 + )

t=0....n

where t equals the year of the cash flow, n is the last year of the cash flow, A is the
amount of cash flow each year, and r is the discount rate. If you cannot enter the data
into spreadsheet software, you can perform the calculations by hand or with a calculator.
First, determine the annual discount factor—a multiplier for each year based on the dis-
count rate and year—and then apply it to the costs and benefits for each year. The for-
mula for the discount factor is 1/(1 + r)t, where 1 is the discount rate, such as 8 percent,
and t is the year. For example, the discount factors used in Figure 4-5 are calculated as
follows:

1

Il

+0.08)°
Year 1: discount factor = 1/(1 + 0.08)" = .93

Year 0: discount factor = 1/(1 )
(1 )

Year 2: discount factor = 1/(1 + 0.08)* = .86
(1 )

Year 3: discount factor = 1/(1 + 0.08)> = .79

After determining the discount factor each year, multiply the costs and benefits each
year by the appropriate discount factor. For example, in Figure 4-5, the discounted cost for
Year 1 is $40,000 * .93 = $37,200. Next, sum all of the discounted costs and benefits each
'year to get a total. For example, the total discounted costs in Figure 4-5 are $243,200. To
calculate the NPV, take the total discounted benefits and subtract the total discounted
costs, In this example, the NPV is $516,000 — $243,200 = §272,800.

Heturn on Investment

Another important financial consideration is return on investment. Return on investment
(ROI) is the result of subtracting the project costs from the benefits and then dividing by
the costs. For example, if you invest §100 today and next year it is worth $110, your ROI
is (8110 — 100)/100 or 0.10 (10 percent). Note that the ROI is always a percentage. It can
be positive or negative. It is best to consider discounted costs and benefits for multi-year
projects when calculating ROI. Figure 4-5 shows an ROI of 112 percent, which you calcu-
late as follows:

ROI = (total discounted benefits — total discounted costs)/discounted costs

ROI = (516,000 — 243,200)/243,200 = 112%

The higher the ROI is, the better, An ROI of 112 percent is outstanding. Many organi-
zations have a required rate of return for projects. The required rate of return is the
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minimumn acceptable rate of return on an investment. For example, an organization miglt
have a required rate of return of at least 10 percent for projects. The organization bases
the required rate of return on what it could expect to receive elsewhere for an investment
of comparable risk. You can also determine a project’s internal rate of returnt (IRR) by
finding what discount rate results in an NPV of zero for the project. You can use the Goal
Seek function in Excel to determine the IRR quickly; for more information use Excel’s
Help function. Simply set the cell that contains the NPV calculation to zero while changing
the cell that contains the discount rate. For example, in Figure 4-4, you could set cell b7 to
zero while changing cell b1 to find that the IRR for Project 1 is 27 percent.

Many organizations use ROI in the project selection process. In a recent Information-
Week study, more than 82 percent of IT decisious required an ROT analysis.’

Payback Analysis

Paybacls analysis is another important financial tool when selecting projects. Payback
period is the amount of time it will take to recoup the total dollars invested in a project, in
terms of net cash inflows. In other words, payback analysis determines how much time will
elapse before accrued benefits overtake accrued and continuing costs. Payback occurs
when the net cumulative benefits equal the net cumulative costs, or when the net cumu-
lative benefits minus costs equal zero. Figure 4-6 shows how to find the payback period.
The cumulative benefits minus costs for Year 0 are ($140,000). Adding that number to the

Payback
600,000
500,000 /L
400,000 /
Payback /
$ 300,000 BN

200,000 e S
) datia /
100,000
0 T T
0 1 2 3
Year

— -@- - Cumulative costs —&— Cumulative beneﬁtsJ
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FIGURE 4-6 Charling the payback period
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discounted benefits minus costs for Year 1 results in $8,800. Because that number is posi-
tive, the payback occurs in Year 1.

Creating a chart helps illustrate more precisely when the payback period occurs.
Figure 4-6 charts the cumulative discounted costs and cumulative discounted benefits
each year using the numbers from Figure 4-5. Note that the lines cross around Year 1. This
is the point where the cumulative discounted benefits equal the cumulative discounted
costs, so that the cumulative discounted benefits minus costs are zero. Beyond this point,
discounted benefits exceed discounted costs and the project shows a profit. Because this
project started in Year 0, a payback in Year 1 actually means the project reached payback
in its second year. The cumulative discounted benefits and costs are equal to zero where
the lines cross. An early payback period, such as in the first or second year, is normally
considered very good.

Many organizations have recommendations for the length of the payback period of an
investment. They might require all I'T projects to have a payback period of less than two
years or even one year, regardless of the estimated NPV or ROI. Dan Hoover, vice president
and area director of Ciber Inc., an international systems integration consultancy, suggests
that organizations, especially small firms, should focus on payback period when making IT
investment decisions. “If your costs are recovered in the first year,” Hoover said, “the proj-
ect is worthy of serious consideration, especially if the benefits are high. If the payback
period is more than a year, it may be best to look elsewhere.”® However, organizations must
also consider long-range goals when making technology investments. Many crucial projects
cannot achieve a payback so quickly or be completed in such a short time period.

To aid in project selection, project managers must understand the organization’s
financial expectations for projects. Top management must also understand the limitations
of financial estimates, particularly for IT projects. For example, it is very difficult to
develop good estimates of projected costs and benefits for IT projects. You will learn more
about estimating costs and benefits in Chapter 7, Project Cost Management.

Using a Weighted Scoring Model

A weighted scoring model is a tool that provides a systematic process for selecting projects
based on many criteria. These criteria can include factors such as meeting broad organi-
zational needs; addressing problems, opportunities, or directives; the amount of time
needed to complete the project; the overall priority of the project; and projected financial
performance of the project.

The first step in creating a weighted scoring model is to identify criteria that are
important to the project selection process. It often takes time to develop and reach agree-
ment on these criteria. Holding facilitated brainstorming sessions or using groupware to
exchange ideas can aid in developing these criteria. Possible criteria for IT projects include:

¢ Supports key business objectives

e [Ilas strong internal sponsor

e [las strong customer support

e Uses realistic level of technology

¢ (Can be implemented in one year or less

¢ Provides positive NPV

e Has low risk in meeting scope, time, and cost goals

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). Editorial review has
deemed that any suppressed content does not materially affect the overalf leaming experience. Cengage Leamning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Username: Faculty MaterialsBook: Information Technology Project Management, 7th Edition. No part of any book may be
reproduced or transmitted in any form by any means without the publisher's prior written permission. Use (other than pursuant to
the qualified fair use privilege) in violation of the law or these Terms of Service is prohibited. Violators will be prosecuted to the full
extent of the law.

Project Integration Management

Next, you assign a weight to each criterion based on its importance to the project.
Once again, determining weights requires consultation and final agreement. You can assign
weights based on percentages; the weights of the criteria must total 100 percent. You then
assign numerical scores to each criterion (for example, 0 to 100) for eagh praiest;,Fhe 15,9 194 150
scores indicate how much each project meets each criterion. At this point, you can use
a spreadsheet application to create a matrix of projects, criteria, weights, and scores.
Figure 4-7 provides an example of a weighted scoring model to evaluate four different pro-
jects. After assigning weights for the criteria and scores for each project, you calculate a
weighted score for each project by multiplying the weight for each criterion by its score
and adding the resulting values.

For example, you calculate the weighted score for Project 1 in Figure 4-7 as:

25% % 90 + 15% * 70 + 15% x 50 + 10% * 25 + 5% % 20 + 20% % 50 + 10% » 20 = 56

Note that in this example, Project 2 would be the obvious choice for selection because
it has the highest weighted score. Creating a bar chart to graph the weighted scores for

A B C D E F
Criterla Weight | Project 1] Project 2 ; Project 3 | Project 4
Supports key business objectives 25% 90 90 50 20
Has strong internal sponsor 15% 70 90 50 20
Has strong customer support 15% 50 90 50 20
Uses realistic level of technology 10% 25 90 50 70
Can be implemented in one year or less 5% 20 20 50 90
Provides positive NPV 20% 50 70 50 50
Has low risk in meeting scope, time, and cost goals 10% 20 50 50 90
Weighted Project Scores 100% 56 78.5 50 415

Weighted Score by Project
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FIGURE 4.7 Sample weighted scoring model for project selection
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each project allows you to see the results at a glance. If you create the weighted scoring
model in a spreadsheet, you can enter the data, create and copy formulas, and perform a
“what-if” analysis. For example, suppose that you want to change the weights for the cri-
teria, By having the weighted scoring model in a spreadsheet, you can easily change the
weights to update the weighted scores and charts automatically. This capability allows you
to investigate various options for different stakeholders quickly. Ideally, the result should
reflect the group’s consensus, and any major disagreements should be docuniented.

Teachers often use a weighted scoring model to determine grades. For example, sup-
pose that grades for a class are based on two homework assignments and two exams. To
calculate final grades, the teacher would assign a weight to each of these items. Suppose
Homework One is worth 10 percent of the grade, Homework Two is worth 20 percent, Test
One is worth 20 percent, and Test Two is worth 50 percent. Students would want to do
well on each of these items, but they should focus on performing well on Test Two because
it is 50 percent of the grade.

You can also establish weights by assigning points. For example, a project might
receive 10 points if it definitely supports key business objectives, 5 points if it somewhat
supports them, and O points if it is totally unrelated to key business objectives. With a
point model, you can simply add all the points to determine the best projects for selection,
without having to multiply weights and scores and sum the results.

You can also determine minimum scores or thresholds for specific criteria in a
weighted scoring model. For example, suppose that an organization should not consider a
project if it does not score at least 50 out of 100 on every criterion. You can build this type
of threshold into the weighted scoring model to reject projects that do not meet these
minimum standards. As you can see, weighted scoring models can aid in project selection
decisions. ‘ '

Implementing a Balanced Scorecard

Drs. Robert Kaplan and David Norton developed another approach to help select and man-
age projects that align with business strategy. A balanced scorecard is a methodology that
converts an organization’s value drivers, such as customer service, innovation, operational
efficiency, and financial performance, to a series of defined metrics. Organizations record
and analyze these metrics to determine how well projects help them achieve strategic
goals. Using a balanced scorecard involves several detailed steps. You can learn more about
how it works from the Balanced Scorecard Institute (. balancedscorecard. org) or
other sources. Although this concept can work within an IT department, it is best to
implement a balanced scorecard throughout an organization because it helps foster align-
ment between business and IT.? The Balanced Scorecard Institute’s Web site includes sev-
eral examples of how organizations use this methodology. For example, the U.S. Defense
Finance and Accounting Services (DFAS) uses a balanced scorecard to measure perfor-
mance and track progress in achieving its strategic goals. Its strategy focuses on four
perspectives: customer, financial, internal, and growth and learning. Figure 4-8 shows how
the balanced scorecard approach ties together the organization’s mission, vision, and goals
based on these four perspectives. The DFAS continuously monitors this corporate score-
card and revises it based on identified priorities.

As you can see, organizations can use many approaches to select projects. Many
project managers hiave some say in which projects their organizations select for
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Source: Defense Finance and Accounting Services, “DFAS Strategic Plan," http://balancedscorecard.org/Portals/O/PDF/
DFAS-strategic-plan.pdf (Nov. 2001), p. 13

FIGURE 4-8 Balanced scorecard example

implementation. Even if they do not, they need to understand the motives and overall
business strategies for the projects they are managing. Project managers and team mem-
bers are often called upon to explain the importance of their projects, and understanding
project selection methods can help them represent the project effectively.

Developing a Project Charter

After top management decides which projects to pursue, it is important to let the rest of
the organization know about these projects. Management needs to create and distribute
documentation to authorize project initiation. This documentation can take many different
forms, but one common form is a project charter. A project charter is a document that
formally recognizes the existence of a project and provides direction on the project’s
objectives and management. It authorizes the project manager to use organizational
resources to complete the project. Ideally, the project manager provides a major role in
developing the project charter. Instead of project charters, some organizations initiate
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projects using a simple letter of agreement, while others use much longer docunients or
formal contracts. Key project stakeholders should sign a project charter to acknowledge
agreement on the need for and intent of the project. A project charter is a key output of
the initiation process, as described in Chapter 3.

The PMBOK® Guide, Fifth Edition lists inputs, tools, techniques, and outputs of the
six project integration management processes. For example, the following inputs are help-
ful in developing a project charter:

¢ A project statement of work: A statement of work is a document that
describes the products or services to be created by the project teani. It usu-
ally includes a description of the business need for the project, a summary of
the requirements and characteristics of the products or service: :nd organi-
zational information, such as appropriate parts of the strategic plan, showing
the alignment of the project with strategic goals.

° A business case: As explained in Chapter 3, many projects require a business
case to justify their investment. Information in the business case, such as the
project objective, high-level requirements, and time and cost goals, is included
in the project charter,

e Agreements: If you are working on a project under contract for an external
customer, the contract or agreement should include much of the information
needed for creating a good project charter. Some people might use a contract
or agreement in place of a charter; however, many contracts are difficult to
read and can often change, so it is still a good idea to create a project charter.

¢ Enterprise environmental factors: These factors include relevant government

R ., 3613923 2013/07/17 12.9.194.18(
or industry standards, the organization’s intrastructure, and marketplace con-
ditions. Managers should review these factors when developing a project
charter,

*  Organizational process assets: Organizational process assets include formal
and informal plans, policies, procedures, guidelines, information systems,
financial systems, management systems, lessons learned, and historical infor-
mation that can influence a project’s success.

The main tools and techniques for developing a project charter are expert judgment
and facilitation techniques, such as brainstorming and meeting management. Experts from
inside and outside the organization should be consulted when creating a project charter to
make sure it is useful and realistic. Facilitators often make it easier for experts to collabo-
rate and provide useful information.

The only output of the process to develop a project charter is the charter itself.
Although the format of project charters can vary tremendously, they should include at
least the following basic information:

e The project’s title and date of authorization

® The project manager’s name and contact information

* A summary schedule, including the planned start and finish dates; if a sum-
mary milestone schedule is available, it should also be included or referenced

° A summary of the project’s budget or reference to budgetary documents

e A brief description of the project objectives, including the business need or
other justification for authorizing the project
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e Project success criteria, including project approval requirements and who
signs off on the project

e A summary of the planned approach for managing the project, which should
describe stakeholder needs and expectations, important assumptions, and
constraints, and should refer to related documents, such as a commumnications
management plan, as available

e A roles and responsibilities matrix

e A sign-off section for signatures of key project stakeholders

e A comments section in which stakeholders can provide important comments
related to the project

Unfortunately, many internal projects, like the one described in the opening case of
this chapter, do not have project charters. They often have a budget and general guide-
lines, but no formal, signed documentation. If Nick had a project charter to refer to—
especially if it included information for managing the project—top management would
have received the business information it needed, and managing the project might have
been easier. Project charters are usually not difficult to write. The difficult part is getting
people with the proper knowledge and authority to write and sign the project charter. Top
management should have reviewed the charter with Nick because he was the project
manager. In their initial meeting, they should have discussed roles and responsibilities, as
well as their expectations of how Nick should work with them. If there is no project char-
ter, the project manager should work with key stakeholders, including top management, to
create one. Table 4-1 shows a possible charter that Nick could have created for completing
the DNA-sequencing instrument project.

Many projects fail because of unclear requirements and expectations, so starting with
a project charter makes a lot of sense. If project managers are having difficulty obtaining
support from project stakeholders, for example, they can refer to the agreements listed in
the project charter. Note that the sample project charter in Table 4-1 includes several
items under the Approach section to help Nick in managing the project and the sponsor in
overseeing it. To help Nick make the transition to project manager, the charter said that
the company would hire a technical replacement and part-time assistant for Nick as soon
as possible. To help Alimed, the project sponsor, feel more comfortable with how the proj-
ect was being managed, items were included to ensure proper planning and communica-
tions. Recall from Chapter 2 that executive support contributes the most to successful 1T
projects. Because Nick was the fourth project manager on this project, top management at
his company obviously had problems choosing and working with project managers.

TABLE 4-1  Project charter for the DNA-sequencing instrument completion project

Project Title: DNA-Scequencing Instrument Completion Project
Date of ‘Authovization: February 1

Project Start Date: February 1 Projected Finish Date: November 1

Key Schedule Milestones:

e Complete first version of the software by June 1
o Complete production version of the software by November:1

(continued)
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TABLE 4-1 Project charter for the DNA-sequencing instrument completion project (continued)

Budget Information; The firm has allocated $1.5 million for this project, and more funds are
available if needed, The majority of eosts for this project will be internal labor. All hardware will be
outsourced,

Project Manager: Nick Carson, (650) 949-0707, ncarson@dnaconsulting.com

Project Objectives: The DNA-sequencing instrument project has been under way for three years, It is
a‘erucial project for our company. This is the first charter for the project; the objective is to
complete the first version of the instrument software in four months.and a produetion version in nine
months.

Main Project Success Criterin: The software must meet all written specifications, be thoroughly tested,
and be completed on time, The CEO will formally approve the project with adviee from other key
stakeholders,

Approach:

» . Hire a technical replacement for Nick Carson and a part-time assistant as soon as possible,
¢’ Within one month, develop a clear work breakdown struoture, scope statement, and Gantt chart
detailing the worlk required to complete the DNA-sequencing instrument,
Purchase all required hardware upgrades within two months,
Hold weekly progress review meetings with the core project team and the sponsor.
Conduet thorough software testing per the approved test plans,

ROLES AND RESPONSIBILITIES

Ahmed Abrams Sponsor CEO aabrams@dnaconsulting.com

Nick Garson Projeot Manager Manager nearson@dnaconsulting.com

Susan Johnson
Renyong Chi
Erik Haus

Bill Strom

Magsie Elliot

Team Member
Team Member
Team Member
Team Member

Team Member

DNA expert

 Testing expert

Programmer
Programnier

Programmer

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

(hmed lnams
Susan Johuson
Enik Htaus
Maggie Etliot

Nick Covison
Renypong. CAL
Bitl Stram

sjohnson@dnaconsulting.com
rchi@dnaeonsulting.com
ehaus@dnaconsulting,com
bstrom@™dnaconsulting.com

melliot@dnaconsulting.com

Comments: (Handwritten or typed eomments from above stakeholders, if applicable)

“J want to e heavily involved in this praject. Jt is crucial te oun companyy’s success, and J expect everyone to. help
mahe it succeed,”—hned (bnams

“The software test plans are complete and well documented. If anyone has questions,
do not hesitate to contact me.”~Renyong Chi
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Taking the time to discuss, develop, and sign off on a simple project charter could
have prevented several problems in this case.

After creating a project eharter, the next step in project integration management is
preparing a project management plan.

DEVELOPING A PROJECT MANAGEMENT PLAN

To coordinate and integrate information across project management knowledge areas
and across the organization, there must be a good project management plan. A project
management plan is a document used to coordinate all project planning documents and
help guide a project’s execution and control, Plans created in the other knowledge areas
are considered subsidiary parts of the overall project management plan. Project manage-
ment plans also document projeet planning assumptions and decisions regarding choices,
facilitate communication among stakeholders, define the content, extent, and timing of
key management reviews, and provide a baseline for progress measurement and project
control. Project management plans should be dynamie, flexible, and subject to change
when the environment or project changes. These plans should greatly assist the project
manager in leading the project team and assessing project status.

To create and assemble a good project management plan, the project manager must
practice the art of project integration management, because information is required from
all of the project management knowledge areas. Working with the project team and other
stakeholders to create a project management plan will help the project manager guide the
project’s execution and understand the overall project. The main inputs for developing a
project management plan include the project charter, outputs from planning proce-ses,
enterprise environment factors, and organizational process assets. The main tool and
technique is expert judgment, and the output is a project management plan.

Project Management Plan Contents

Just as projects are unique, so are project management plans. A small project that involves
a few people working over a couple of months might have a project management plan
consisting of only a project charter, scope statement, and Gantt chart. A large project that
involves 100 people working over three years would have a much more detailed project
management plan, It is important to tailor project management plans to fit the needs of
specific projects. The project management plans should guide the work, so they should be
only as detailed as needed for each project.

[However, most project management plans have common elements. A project manage-
ment plan includes an introduction or overview ol the project, a description of how the
project is organized, the management and technical processes used on the project, and
sections describing the work to be performed, the schedule, and the budget.

The introduction or overview of the project should include the following information
at a minimum:

o The project name: Every project should have a unique name, which helps
distinguish each project and avoids confusion among related projects.

o A brief description of the project and the need it addresses: This description
should clearly outline the goals of the project and reason for it.

{4 y ¢ ] ( 4
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Chapter 4

The description should be written in layperson’s terms, avoid technical jargon,
and include a rough time and cost estimate.

e The sponsor’s name: Every project needs a sponsor. Include the name, title,
and contact information of the sponsor in the introduction.

o The names of the project manager and key team members: The project man-
ager should always be the contact for project information. Depending on the
size and nature of the project, names of key team members may also be
included.

e Deliverables of the project: This section should briefly list and describe the
products that will be created as part of the project. Software packages, pieces
of hardware, technical reports, and training materials are examples of
deliverables.

e A list of important reference materials: Many projects have a history that
precedes them. Listing important documents or meeting . related to a project
helps project stakeholders understand that history. This section should refer-
ence the plans produced for other knowledge areas. Recall from Chapter 3
that every knowledge area includes some planning processes. Therefore, the
project management plan should reference and summarize important parts of
the scope management, schedule management, cost management, quality
management, human resotirce management, communications management,
risk management, procurement management, and stakeholder management
plans.

o A list of definitions and acronyms, if appropriate: Many projects, especially
IT projects, involve terminology that is unique to a particular industry or
technology. Providing a list of definitions and acronyms will help avoid
confusion,

The description of how the project is organized should include the following
information:

e Organigational charts: The description should include an organizational
chart for the company sponsoring the project and for the customer’s com-
pany, if the project is for an external customer. The description should also
include a project organizational chart to show the lines of authority, responsi-
bilities, and communication for the project. For example, the Manhattan Proj-
ect introduced in Chapter 1 had a very detailed organizational chart of all
participants,

¢ Project responsibilities: This section of the project plan should describe the
major project functions and activities and identify the people responsible for
them. A responsibility assignment matrix (described in Chapter 9) is often
used to display this information,

e Other organisational or process-related information: Depending on the
nature of the project, the team might need to document major processes they
follow on the project. For example, if the project involves releasing a major
software upgrade, team members might benefit from having a diagram or
timeline of the major steps involved in the process.
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The section of the project management plan that describes management and technical
approaches should include the following information:

o Management objectives: It is important to understand top manageiment’s view
of the project, the priorities for the project, and any major assumptions or
constraints,

e Project controls: This section describes how to monitor project progress and
handle changes. Will there be monthly status reviews and quarterly progress
reviews? Will there be specific forms or charts to monitor progress? Will the
project use earned value management (described in Chapter 7) to assess and
track performance? What is the process for change control? What level of
management is required to approve different types of changes? (You will learn
more about change control later in this chapter.)

o Risk management: This section briefly addresses how the project team will
identify, manage, and control risks. This section should refer to the risk man-
agement plan, if one is required for the project.

o Project staffing: This section describes the number and types of people
required for the project. It should refer to the human resource plan, if one is
required for the project.

e Technical processes: This section describes specific methodologies a project
might use and explains how to document information. For example, many IT
projects follow specific software development methodologies or use particular
Computer Aided Software Engineering (CASE) tools. Many companies or cus-
tomers also have specific formats for technical doctimentation. It is important
to clarify these technical processes in the project management plan.

The next section of the project management plan should describe the work needed to
perform and reference the scope management plan. It should summarize the following:

o Major work packages: A project manager usually organizes the project work
into several work packages using a work breakdown structure (WBS), and
produces a scope statement to describe the work in more detail. This section
should briefly summarize the main work packages for the project and refer to
appropriate sections of the scope management plan.

o Key deliverables: This section lists and describes the key products created as
part of the project. It should also describe the quality expectations for the
product deliverables,

o Other work-related information: This section highlights key information
related to the work performed on the project. For example, it might list spe-
cific hardware or software to use on the project or certain specifications to
follow. 1t should document major assumptions made in defining the project
work.

The project schedule information section should include the following:

o Summary schedule: It is helpful to have a one-page summary of the overall
project schedule. Depending on the project’s size and complexity, the sum-
mary schedule might list only key deliverables and their planned completion
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dates. For smaller projects, it might include all of the work and associated
dates for the entire project in a Gantt chart. For example, the Gantt chart and
milestone schedule provided in Chapter 3 for JWD Consulting were fairly
short and simple.

Detailed schecule: This section provides more detailed information about the
project schedule. It should reference the schedule management plan and dis-
cuss dependencies among project activities that could affect the project
schedule. For example, this section might explain that a major part of the
work cannot start until an external agency provides funding. A network
diagram can show these dependencies (see Chapter 6, Project Time
Management).

Other schedule-related information: Many assumptions are often made when
preparing project schedules. This section should document major assumptions
and highlight other important information related to the project schedule.

The budget section of the project management plan should include the following:

Summary budget: The summary budget includes the total estimate of the
overall project’s budget. It could also include the budget estimate for each
month or year by certain budget categories. It is important to provide some
explanation of what these numbers mean. For example, is the total budget
estimate a firm number that cannot change, or is it a rough estimate based on
projected costs over the next three years?

Detailecd bucdget: This section summarizes the contents of the cost manage-
ment plan and includes more detailed budget information. For example, what
are the fixed and recurring cost estimates for the project each year? What
are the projected financial benefits of the project? What types of people

are needed to do the work, and how are the labor costs calculated? (See
Chapter 7, Project Cost Management, for more information on creating cost
estimates and budgets.)

Other budget-related information: This section documents major assumptions
and highlights other important information related to financial aspects of the
project.

Using Guidelines to Create Project Management Plans

Many organizations use guidelines to create project management plans, Microsoft Project
2010 and other project management software packages come with several template files
to use as guidelines. However, do not confuse a projeqtimanagemant plamwith a Gantt
chart. The project management plan is much more than a Gantt chart, as described

earlier.

Many government agencies also provide guidelines for creating project management
plans. For example, the U.S. Department of Defense (DOD) Standard 2167, Software
Development Plan, describes the format for contractors to use when creating a software
development plan for DOD projects. The Institute of Electrical and Electronics Engineers
(IEEE) Standard 1058-1998 describes the contents of its Software Project Management
Plan (SPMP). Table 4-2 provides some ol the categories for the IEEE SPMP. Companies
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TABLE 4-2  Sample contents for a software project management plan (SPMP)

Overview Purpose, scope, and objectives; assumptions and constraints; project
deliverables; schedule and budget summary; evolution of the plan

Project Organization Txternal interfaces; internal structiire; roles and responsibilitics
Managerial Process Plan Start-up plans (estimation, staffing, resource acquisition, and project
: staff training plans); work plan (work activities, schedule, resource, and
budget alloeation); control plan; risk management plan; closcout plan

Teclhmical Process Plans Process model; methods, tools, and techniques; infrastructure plan;
product acceptance plan

Supporting Process Plans Configuration management plan; verification and validation plan;
docunientation plan; quality assurance plan; reviews and audits;
problem resolution plan; subcontractor management plan; process
improvenient plan

Source: iIBEE Standard 1058-1998

that work on software development projects for the Department of Defense must follow
this standard or a similar standard. See the companion Web site for links to samples of
project management plans or search various government Web sites to find free, detailed
examples.

In many private organizations, specific documentation standards are not as rigorous;
however, there are usually guidelines for developing project management plans. It is good
practice to follow the organization’s standards or guidelines for developing project man-
agement plans to facilitate their execution. The organization can work more efficiently if
all project management plans follow a similar format. Recall from Chapter 1 thar compa-
nies that excel in project management develop and deploy standardized project delivery
systems.

The winners clearly spell out what needs to be done in a project, by whom, when, and
how. For this they use an integrated toolbox, including PM tools, methods, and tech-
niques. ... If a scheduling template is developed and used over and over, it becomes a
repeatable action that leads to higher productivity and lower uncertainty. Sure, using
scheduling templates is neither a breakthrough nor a feat. But laggards exhibited
almost no use of the templates. Rather, in constructing schedules their project man-
agers started with a clean sheet, a clear waste of time.'”

For example, in the chapter’s opening case, Nick Clarson’s top managers were disap-
pointed because he did not provide the project planning information they needed to make
important business decisions. They wanted to see detailed project management plans,
including schedules and a means for tracking progress. Nick had never created a project
management plan or even a simple progress report before, and the organization did not
provide templates or examples to follow. 1f it had, Nick might have been able to deliver the
information top management was expecting.
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DIRECTING AND MANAGING PROJECT WORK

Directing and managing project work involves managing and performing the work
described in the project management plan, one of the main inputs for this process.
Other inputs include approved change requests, enterprise environmental factors, and
organizational process assets. The majority of time on a project is usually spent on exe-
cution, as is most of the project’s budget. The application area of the project directly
affects project execution because products are created during the execution phase. For
example, the DNA-sequencing instrument from the opening case and all associated soft-
ware and documentation would be produced during project execution. The project team
would need to use its expertise in biology, hardware and software development, and
testing to create the product successfully.

The project manager would also need to focus on leading the project team and
managing stakeholder relationships to execute the project management plan success-
fully. Project human resource management, communications management, and stake-
holder management are crucial to a project’s success. See Chapters 9, 10, and 13,
respectively, for more information on these knowledge areas. If the project involves a
significant amount of risk or outside resources, the project manager also needs to be
well versed in project risk management and project procurement management. See
Chapters 11 and 12 for details on those knowledge areas. Many un..jue situations occur
during project execution, so project managers must be flexible and creative in dealing
with them. Review the situation that Erica Bell faced during project execution in
Chapter 3. Also review the ResNet case study (available on the companion Web site for
this text) to understand the execution challenges that project manager Peeter Kivestu
and his project team faced.

Coordinating Planning and Execution

In project integration management, project planning and execution are intertwined and
inseparable activities. The main function of creating a project management plan is to guide
project execution, A good plan should help produce good products or work results, and
should document what constitutes good work results. Updates to plans should reflect
knowledge gained from completing work earlier in the project. Anyone who has tried to
write a computer program from poor specifications appreciates the importance of a good
plan. Anyone who has had to document a poorly programmed system appreciates the
importance of good execution.

A common-sense approach to improving the coordination between project plan devel-
opment and execution is to follow this simple rule: Those who will do the work should plan
the work. All project personnel need to develop both planning and executing skills, and
they need experience in these areas. In IT projects, programmers who have to write
detailed specifications and then create the code from them become better at writing spe-
cifications. Likkewise, most systems analysts begin their careers as programmers, so they
understand what type of analysis and documentation they need to write good code.
Although project managers are responsible for developing the overall project management
plan, they must solicit input from project team members who are developing plans in each
knowledge area.
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Providing Strong Leadership and a Supportive Culture

Strong leadership and a supportive organizational culture are crueial during project exe-
cution. Project managers must lead by example to demonstrate the importance of creating
good project plans and then following them in project execution. Project managers often
create plans for things they need to do themselves. If project managers follow through on
their own plans, their team members are more likely to do the same.

Good project execution also requires a supportive organizational culture. For example,
organizational procedures can help or hinder project execution. If an organization has
useful guidelines and templates for project management that everyone in the organization
follows, it will be easier for project managers and their teams to plan and do their work. If
the organization uses the project plans as the basis for performing work and monitoring
progress during execution, the eulture will promote the relationship between good plan-
ning and execution. On the other hand, if organizations have confusing or bureaucratic
project management guidelines that hinder getting worl done or measuring progress
against plans, project managers and their teams will be frustrated.

Even with a supportive organizational culture, project managers may sometimes find it
necessary to break the rules to produce project results in a timely manner. When project
managers break the rules, politics will play a role in the results. For exafiipleyif2al partau2.9.194.180
lar project requires use of nonstandard software, the project manager must use political
skills to convinee concerned stakeholders that using standard software would be inade-
quate. Breaking organizational rules—and getting away with it—requires excellent leader-
ship, communieation, and political skills,

Capitalizing on Product, Business, and Application Area Knowledge

In addition to strong leadership, communication, and political skills, project managers
need to possess product, business, and application area knowledge to execute projects
suceessfully, Tt is often helpful for IT project managers to have prior technical experience
or at least a working knowledge of IT produects. For example, if the project manager were
leading a Joint Application Design (JAD) team to help define user requirements, it would
be helpful to understand the language of the business and technical experts on the team.
See Chapter S, Project Scope Management, for more information on JAD and other meth-
ods for collecting requireimnents,

Many IT projects are small, so project managers may be required to perform some
technical worlt or mentor team members to complete the project. For example, a three-
month project to develop a Web-based application with only three team members would
benefit most from a project manager who can complete some of the teehnieal work. On
larger projects, however, the project inanager’s primary responsibility is to lead the team
and communicate with key project stakeholders. The project manager does not have time
to do the technical work, In this case, it is usually best that the project manager under-
stand the business and application area of the project more than the teehnology involved.

However, on very large projects the project manager must understand the business
and application area of the project. For example, Northwest Airlines completed a series of
projects in recent years to develop and upgrade its reservation systems. The company
spent millions of dollars and had more than 70 full-time people working on the projects at
peak periods. The project manager, Peeter Kivestu, had never worked in an IT department,
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but he had extensive knowledge of the airline industry and the reservations process. e
carefully picked his team leaders, making sure they had the required technical and prod-
uct knowledge. ResNet was the first large IT project at Northwest Airlines led by a business
manager instead of a technical expert, and it was a roaring success. Many organizations
have found that large IT projects require experienced general managers who understand
the business and application area of the technology, not the technology itself. (You can
find the entire ResNet case study on the companion Web site for this text.)

Project Execution Tools and Techniques

Directing and managing project work requires specialized tools and techniques, some of
which are unique to project management. Project managers can use specific tools and
techniques to perform activities that are part of execution processes. These include:

e Expert judgment: Anyone who has worked on a large, complex project
appreciates the importance of expert judgment in making good decisions.
Project managers should not hesitate to consult experts on different topics,
such as what methodology to follow, what programming language to use, and
what training approach to follow.

e Meetings: Meetings are crucial during project execution. Face-to-face meetings
with individoals or groups of people are important, as are phone and virtual
meetings. Meetings allow people to develop relationships, pick up on impor-
tant body langunage or tone of voice, and have a dialogue to help resolve
problems. It is often helpful to establish set meeting times for various stake-
holders. For example, Nick could have scheduled a short meeting once a week
with senior managers. Ile could have also scheduled 10-minute stand-np
meetings every morning for the project team.

e Project management information systems: As deseribed in Chapter 1, hun-
dreds of project management software products are on the market today.
Many large organizations use powerful enterprise project management sys-
tems that are accessible via the Internet and tie into other systems, such as
financial systems. Even in smaller organizations, project managers or other
team1 members can create Gantt charts that include links to other planning
documents on an internal network. For example, Nick or his assistant could
have created a detailed Gantt chart for their project in Project 2010 and cre-
ated links to other key planning documents created in Word, Excel, or
PowerPoint, Nick could have shown the summary tasks during the progress
review meetings, and if top management had questions, Nick could have
shown them supporting details. Nick’s team could also have set baselines for
completing the project and tracked their progress toward achieving those
goals. See Appendix A for details on using Project 2010 fo perform these
functions, and for samples of Gantt charts and other usciul outputs from proj-
ect management software.

Although project management information systems can aid in project execution, proj-
ect managers must remember that positive leadership and strong teamwork are critical to
successful project management. Project managers should delegate the detailed work
involved in using these tools to other team members and focus on providing leadership for
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the whole project to ensure project success. Stakeholders often focus on the most impor-
tant output of execution from their perspective: the deliverables. For example, a produc-
tion version of the DNA-sequencing instrument was the main deliverable for the project in
the opening case. Of course, many other deliverables were created along the way, such as
soltware modules, tests, and reports. Other outputs of project execution inctude worls per-
formance information, change requests, and updates to the project management plan and
project documents,

Malaysia’s capital, Kuala Lumpur, has become one of Asia’s busiest, most exciting ities.
With growth, however, came traffic. To help alleviate this problem, the city hired a local
firm in 2003 to manage a multimillion-dollar. project to develop ‘a state-of-the-art Inte-
grated Transport Information System (ITIS). The Deputy Project. Director, Lawrence
Liew, explained that team members broke the project into four key phases and focused

on several key milestones. They deliberately kept the work loosely structured to allow
the team to be miore flexible and creative in handling uncertainties. They based the
entire project team within a single project olfice to streamline communications and facil-
itate quick problem solving through ad hoc working groups. They also used a dedicated
project intranet to exchange information between the project team and subcontractors,
The project was completed in 2005, and ITIS continues to improve traffic flow into Kuala
Lumpur.'! The system now provides video streaming of traffic information on cell phones
as well as other important transportation information. For more recent information on
ITIS, visit its: Web site at wrew.itis,com.myv/atis.

Project managers and their teams are most often remembered for how well they exe-
cuted a project and handled difficult situations. Likewise, sports teams around the world
lknow that the key to winning is good execution. Teamn coaches can be viewed as project
managers, with each game a separate project. Coaches are often judged on their win-loss
record, not on how well they planned for each game. On a humorous note, when one losing
coach was asked what he thought about his team’s execution, he responded, “I'm all for it!”

MONITORING AND CONTROLLING PROJECT WORK

On large projects, many project managers say that 90 percent of the job is communicating
and managing changes. Changes are inevitable on most projects, so it’s important to
develop and follow a process to monitor and control changes.

Monitoring project work includes collecting, measuring, and disseminating perfor-
mance information. It also involves assessing measurements and analyzing trends to
determine what process improvements can be made. The project team should continu-
ously monitor project performance to assess the overall health of the project and identify
areas that require special attention.

The project management plan, schedule and cost forecasts, validated changes, work
performance information, enterprise environmental factors, and organizational process
assets are all important inputs for monitoring and controlling project worl.
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The project management plan provides the baseline for identifying and controlling
project changes. A baseline is the approved project management plan plus approved
changes. For example, the project management plan includes a sectinn that describes the
work to perform on a project. This section of the plan describes the ey deliverables for
the project, the products of the project, and quality requirements. The schedule section
of the project management plan lists the planned dates for completing key deliverables,
and the budget section of the plan provides the planned cost of these deliverables. The
project team must focus on delivering the work as planned. If the project team or some-
one else causes changes during project execution, the team must revise the project man-
agement plan and have it approved by the project sponsor. Many people refer to different
types of baselines, such as a cost baseline or schedule baseline, to describe different
project goals more clearly and performance toward meeting them.

Schedule and cost forecasts, validated changes, and work performance information
provide details on how project execution is going. The main purpose of this information is
to alert the project manager and project team about issues that are causing problems or
might cause problems in the future, The project manager afid Préjebpean mustehtinu-
ously monitor and control project work to decide if corrective or preventive actions are
needed, what the best course of action is, and when to act.

Few events get more media attention than the Olympic Games. Imagine all the work
involved in planning and executing an event that involves thousands of athletes from
around the world with millions of spectators: The 2002 Olympic Winter Games and
Paralympics took five years to plan and cost more than $1.9 billion. PMI presented the
Salt Lake Organizing Committee (SLOQG) with the Project of the Year-award for delivering
world-class games that, according to.the International Olympic Committee, “made a pro-
found impact upon the people of the world.”!'?

Four years before the Games began, the SLOC used a Primavera software-based sys-
tem with a cascading color-coded WBS to integrate planning. A year before the Games,
the ‘team added a Venue Integrated Planning Schedule to help. integrate resource needs,
budgets, and plans, For example, this software helped the team coordinate different areas
involved in:controlling access into and around a venuie, such-as roads, pedestrian path-
ways, seating and safety provisions, and hospitality areas, saving nearly $10 million,

When the team experienced a budget deficit three years before the Ganes, it sepa-
rated “must-have” items from “nice-to-have” items and implemented a rigorous expense
approval process. According to Matthew Lehman, SLOC managing director, using classic
project management tools turned a $400 million deficit into a $100 million surplus.

The SLOG also used an Executive Roadmap, a one-page list of the top 100 activities
during the Games, to keep executives apprised of progress. Activities were tied to
detailed project information within each department’s schedule, A 90-day highlighter
showed which managers were accountable for each integrated activity. Fraser Bullock,
SLOG Chief Operating Officer and Chief, said, “We knew when we were on and off
schedule and where we had to apply additional resources. The interrelation of the func-
tions meant they could not run in isolation—it was a smoothly runni g machine.”'?
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Important outputs of monitoring and controlling project work include change requests
and work performance reports. Change requests include recommended corrective and
preventive actions and defect repairs. Corrective actions should result in improvements in
project performance. Preventive actions reduce the probability of negative consequences
associated with project risks. Defect repairs involve bringing defective deliverables into
conformance with requirements, For example, if project team members have not been
reporting hours that they worked, a corrective action would show them how to enter the
information and let them know that they need to do it. An example of a preventive action
might be modifying a time-tracking system screen to avoid common errors people made in
the past. A defect repair might be having someone redo an incorrect entry. Many organi-
zations use a formal change request process and forms to keep track of project changes, as
described in the next section. Work performance reports include status reports, progress
reports, memos, and other documents used to communicate performance.

PERFORMING INTEGRATED CHANGE CONTROL

Integrated change control involves identifying, evaluating, and managing changes through-
out the project life cycle. The three main objectives of integrated change control are:

o Influencing the factors that create changes to ensure that changes are bene-
ficial: To ensure that changes are beneficial and that a project is successful,
project managers and their teams must make trade-offs among key project
dimensions, such as scope, time, cost, and quality.

e Determining that a change has occwrred: To determine that a change has
occurred, the project manager must know the status of key project areas at all
times. In addition, the project manager must communicate significant changes
to top management and key stakeholders. Top management and other key
stakeholders do not like surprises, especially ones that mean the project might
produce less, take longer to complete, cost more than planned, or create
products of lower quality.

e Managing actual changes as they occur: Managing change is a key role of
project managers and their teams. It is important that project managers exer-
cise discipline in managing the project to help minimize the number of
changes that occur.

Important inputs to the integrated change control process include the project man-
agement plan, work performance information, change requests, enterprise envir .anental
factors, and organizational process assets. Important outputs include approved change
requests, a change log, and updates to the project management plan and project
documents.

Change requests are common on projects and occur in many different forms. They
can be oral or written, formal or informal. For example, a project team member responsi-
ble for installing a server might ask the project manager if it is acceptable to order a
server with a faster processor than planned. The server is from the same manufacturer
and has the same approximate cost. Because this change is positive and should have no
negative effects on the project, the project manager might give a verbal approval at the
progress review meeting. Nevertheless, it is still important that the project manager
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document this change to avoid any potential problems. The appropriate team member
should update the scope statement to include the new server specifications. Still, keep in
mind that many change requests can have a major impact on a project. For example, cus-
tomers who change their minds about the number of hardware components they want as
part of a project will have a definite impact on its scope and cost. Such a change might
also affect the project’s schedule. The project team must present such significant changes
in written form to the project sponsor, and there should be a formal review process for
analyzing and deciding whether to approve these changes.

Change is unavoidable and often expected on most IT projects. Technologics change,
personnel change, organizational priorities change, and so on. A good change control sys-
tem is also important for project success.

Change Control on IT Projects

From the 1950s to the 1980s, IT was often referred to as data automation or data proces-
sing. At that time, a widely held view of project management was that the project team
should strive to do exactly what it planned, on time and within budget. The problem with
this view was that project teams could rarely meet original project goals, especially for
projects that used new technologies. Stakeholders rarely agreed up front on the scope of
the project or what the finished product should look like. Time and cost estimates created
early in a project were rarely accurate.

Beginning in the 1990s, most project managers and top management realized that
project management is a process of constant communication and negotiation about project
objectives and stakeholder expectations. This view assumes that changes happen through-
out the project life cycle and recognizes that changes are often beneficial to some projects.
For example, if a project team member discovers a new hardware or software technology
that could satisfy customers’ needs for less time and money, the proiect team and key
stakeholders should be open to making major changes in the project

All projects will have some changes, and managing them is a key issue in project
management, especially for IT projects. Many IT projects involve the use of hardware and
software that is updated frequently. To continue the example from earlier in this section,
the initial plan for ordering the server might have identified a model that used cutting-edge
technology at the time. If the actual server order occurred six months later, it is quite
possible that a more powerful server could be available at the same cost. This example
illustrates a positive change. On the other hand, the server manufacturer specified in the
project plan could go out of business, which would result in a negative change. IT project
managers should be accustomed to such changes and build some flexibility into their proj-
ect plans and execution. Customers for IT projects should also be open to meeting project
objectives in different ways.

Some changes might make sense but be too large to fit into a current project.
Remember that projects have scope, time, cost, and other goals, and changes often affect
those goals. If the organization wants to meet time and cost goals, for example, it must
control changes to the project’s scope. Organizations often decide to document some
change requests and include them in an upgrade to the current project.

Bven if project managers, project teams, and customers are flexible, it is important
that projects have a formal change control system. This formal system is necessary to plan
for managing change.
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Change Control System

A change control system is a formal, documented process that describes when and how
official project documents may be changed. It also describes the people authorized to
make changes, the paperwork required for these changes, and any automated or manual
tracking systems the project will use. A change control system often includes a change
control board, configuration management, and a process for communicating changes.

A change control board (CCB) is a formal group of people responsible for approving or
rejecting changes to a project. The primary [unctions of a CCB are to provide guidelines
for preparing change requests, evaluating change requests, and managing the implementa-
tion of approved changes. An organization could have key stakeholders for the entire
organization on this board, and a few members could rotate based on the unique needs of
each project. By creating a formal board and a process for managing changes, overall
change control should improve.

However, CCBs can have some drawbacks, such as the time it takes to make decisions
on proposed changes. CCBs often meet only once a weel or once a month, and may not
make decisions in one meeting. Some organizations have streamlined processes for making
quick decisions on smaller project changes. One company created a “48-hour policy,” in
which task leaders on a large IT project would reach agreements on key decisior-s or
changes within their expertise and authority. The person in the area most affected by this
decision or change then had 48 hours to go to top management and seek approval. If the
project team’s decision could not be implemented for some reason, the top manager con-
sulted would have 48 hours to reverse the decision; otherwise, the project team’s decision
was approved. This type of process is an effective way to deal with the many time-sensitive
decisions or changes that project teams must make on IT projects. 3613923 2013/47/17 12.9.194.180

Rapid changes in technology, such as the increased use of mobile roaming for communi-
cations, often cause governments around the world to take action. Incompatible hard-

ware, software, and networks can make communications difficult in some regions, and a
lack of competition can cause prices to soar. Fortunately, a group called the Organisation
for Economic Co-operation and Development (OECD) promotes policies that will improve

the econoniic and social well-being of people around the world. In February 2012, the
OECD called upon its members’ governments to boost competition in international
mobile roaming markets, “The OECD has detailed a series of measures that, if imple-
mented would, it says: ‘encourage effective competition, raise consumer awareness and
protection and ensure fairer prices.’ If these fail to produce resuits it says: ‘Governments
should consider price regulation for roaming services,” and that ‘Wholesale roaming ser-
vices could be regulated by means of bilateral or multilateral wholesale agreements with
mutvally established price caps.’”'*

Configuration management is another important part of integrated change control.
Configuration management ensures that the descriptions of the project’s products are cor-
rect and complete. It involves identifying and controlling the functional and physical
design characteristics of products and their support documentation. Members of the
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project team, frequently called configuration management specialists, are often assigned to
perform configuration management for large projects. Their job is to identify and docu-
ment the functional and physical characteristics of the project’s products, control any
changes to such characteristics, record and report the changes, and audit the products to
verify conformance to requirements, Visit the Institute of Configuration Management’s
Web site (www.icmhg.com) for more information on this topic.

Another eritical factor in change control is communication. Project managers should
use written and oral performance reports to help identify and manage project changes. For
example, on software development projects, most programmers mus make their edits to a
copy of the master file in a database; to ensure version control, programmers must “check
out” the file to edit it. If two programmers are allowed to check out the same file, they
must coordinate to merge their changes. In addition to written or formal communication
methods, oral and informal communications are also important. Some project managers
have stand-up meetings once a week or even every morning, depending on the nature of
the projeet. The goal of a stand-up meeting is to quickly communicate what is most
important for the project. For example, the project manager might have a stand-up meet-
ing every morning with all of the team leaders. There might be a stand-up meeting every
Monday morning with all interested stakeholders. Requiring participants to stand keeps
meetings short and forces everyone to foeus on the most important project events.

Why is good eommunication so eritieal to success? One of the most frustrating aspects
of project change is not having everyone coordinated and informed about the latest project
information. Again, it is the project manager’s responsibility to integrate all project
changes so that the project stays on track. The project manager and staff members must
develop a system for notifying everyone affected by a change in a timely manner. E-mail,
real-time databases, cell phones, and the Web make it easy to disseminate the most cur-
rent project information. You will learn more about good communication in Chapter 10,
Project Communications Management.

Table 4-3 lists suggestions for performing integrated change control. As described ear-
lier, project management is a process of constant communication and negotiation. Project
managers should plan for changes and use appropriate tools and techniques, such as a
change control board, configuration management, and good communication. It is helpful to
define procedures for making timely decisions about small changes, use written and oral

TABLE 4-3 Suggestions for performing integrated change contro!
View project management as a process of constant communication and negotiation
Plan for change
Establish:a formal change control system, including a change control board (CCB)
Use effective configuration management
Define procedures for making timely decisions about smaller changes
Use written and oral performance reports to help identify and manage change
Use project management software and other software to help. manage and communicate ehanges

Focus on'leading the project team and meeting overall project goals and expectations

© CGengage Learning 2014
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performance reports to help identify and manage changes, and use software to assist in
planning, updating, and controlling projects.

Project managers must also provide strong leadership to steer the project to successful
completion. They must not get too involved in managing project changes. Project man-
agers should delegate much of the detailed work to project team members and focus on
providing overall leadership for the project in general. Remember, project managers must
focus on the big picture and perform project integration management well to lead their
team and organization to success.

CLOSING PROJECTS OR PHASES

The last process in project integration management is closing the project or phase, which
requires that you finalize all activities and transfer the completed or cancelled work to the
appropriate people. The main inputs to this process are the project management plan,
accepted deliverables, and organizational process assets. The main tool and technique is
again expert judgment. The outputs of closing projects are:

e Final product, service, or result transition: Project sponsors are usually most
interested in making sure they receive delivery of the final products, services,
or results they expected when they authorized the project. For items pro-
duced under contract, formal acceptance or handover includes a written
statement that the terms of the contract were met, Internal projects can also
include some type of project completion form.

o Organizational process asset updates: The project team should provide a
list of project documentation, project closure documents, and historical
information produced by the project in a useful format. This information is
considered a process asset. Project teams normally produce a final project
report, which often includes a transition plan describing work to be done as
part of operations after the project is completed. Teams also often write a
lessons-learned report at the end of a project, and this information can be a
tremendous asset for future projects. (See Chapter 10, Project Communica-
tions Management, for more information on creating final project reports,
lessons-learned reports, and other project communications.) Several
organizations also conduct a post-implementation review to analyze
whether the project achieved what it set out to do. Information from this
type of review also becomes an organizational process asset for future
projects.

USING SOFTWARE TO ASSIST IN PROJECT INTEGRATION
MANAGEMENT

As described throughout this chapter, project teams can use various types of soliware to
assist in project integration management. Project teams can create documents with word-
processing software, give presentations with presentation software, track information with
spreadsheets, databases, or customized software, and transmit information using various
types of communication software.
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Project management software is also an important tool for developing and integrating
project planning documents, executing the project management plan and related project
plans, monitoring and controlling project activities, and performing integrated change control.
Small project teams can use low-end or midrange project management software to coordinate
their worlk, For large projects, such as the Olympic Games described in the Media Snapshot
earlier in this chapter, organizations may benefit most from high-end tools that provide
enterprise project management capabilities and integrate all aspects of project management,

As you learned in Chapter 1, organizations can also use software to assist in project
portfolio management and optimization., Users can evaluate alignment, risk, and net value
of a portfolio of projects given a certain budget constraint, as shown in Figure 1-5. Portfo-
lio management software often provides many types of charts or dashboards to help man-
agers see the big picture in managing portfolios of projects, For example, Rigure 4-9 shows
column charts, bar charts, pie charts, and bubble charts from www. projectmanager.com.
All projects can benefit from using some type of project management information system
to coordinate and communicate project information.
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Source: www.projectmanager.com

FIGURE 48 Sample portfolioc management software screens

Another category of software that can help align projects with business strategy is
called business service management (BSM) tools. “BSM tools track the execution of busi-
ness process flows and expose how the state of supporting I'T systems and resources is
impacting end-to-end business process performance in real time. Consider, for example,
the difference between IT working to increase network capacity and having [T able to
demonstrate that because of their efforts, they increased the ability to process new ctus-
tomer orders by 15 percent.”*> BSM tools can help improve alignment between [T projects
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by upgrading network capacity, for example. BSM tools can also help achieve business
goals, such as reducing costs by processing customer orders more quickly. In addition,
BSM tools can help validate the projects’ contributions to the suceess of the business.
However, recent studies suggest that successfully implementing BSM tools, like many
other new tools, is far from easy. “Like those work-from-home, get-rich-quick schemes,
you will hear from vendors claiming fast and easy business services management. Smaller
upstart vendors will often oversimplify problems and oversell their products’ capabilities,
while most larger vendors still have work to do integrating disparate product portfolios.
Both tend to understate the effort and cost to deploy and configure.”'®

As you can see, a lot of work is involved in project integration management. Project
managers and their teams must focus on pulling all the elements of a project together to
successfully complete it.

Without consulting Nick Carson or his team, Nick’s GEO. hired a new persen; Jim
Lansing, to act as a middle manager between himself and the people in Nick’s depart-
ment, The CEO and other top managers really liked Jim; he met with them often, shared
ideas, and had a great sense of humor. He started developing standards that the company
could use to help manage projects in the future. For example, he developed templates for
creating plans and progress reports and put them on the company’s intranet, However,
Jim and Nick did not get along, especially after Jim accidentally sent an e-mail to Nick
that was inténded for the CEO. In the e-mail, Jim said that Nick was hard to wors with
and preoceupied with the birth of his son,

Nick was furicus when he read the e-mail, and stormed into the CEQ’s office, The
CFEO suggested that Nick move to another department, but Nick did not like that option,
Without considering the repercussions, the CEO offered Nick a severance package to
leave the company. Because of the planned corporate buyout, the CEO knew the com-
pany might have to let some people go anyway. Nick talked the CEO into giving him a
two-month sabbatical he had earned plus a higher percentage on his stock options. After
discussing the situation with his wife and realizing that he would get over $70,000 if he
resigned, Nick took the severance package. He had such a bad experience as a project
manager that he decided to stick with being a teehnical expert. Jim, however, thrived in
his position and helped the company improve its project management practices and
ensure success in a highly competitive market.
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Chapter Summary

Project integration management is usually the most important project management knowledge
area, because it ties together all the other areas of project management. A project manager's
primary focus should be on project integration management.

Before selecting projects to pursue, it is important for organizations to follow a strategic
planning process. Many organizations perform a SWOT analysis to help identify potential pro-
jects based on their strengths, weaknesses, opportunities, and threats. IT projects should
support the organization’s overall business strategy. Common techniques for selecting projects
include focusing on broad organizational needs, categorizing projects, performing financial
analyses, developing weighted scoring models, and using balanced scorecards.

Project integration management includes the following processes:

e Developing the project charter involves working with stakeholders to creale the docu-
ment that formally authorizes a project. Project charters can have :iifferent formats, but
they should include basic project information and signatures of key stakeholders.

¢ Developing the project management plan involves coordinating all planning efforts to
create a consistent, coherent document. The main purpose of project plans is 1o
facilitate action.

o Directing and managing project work involves carrying out the project plans by per-
forming the activities included in it. Project plan execution usually requires the majority
of a project’s budget.

«  Monitoring and controlling project work is necessary to meet the performance objec-
tives of the project. The project team should continuously monitor project performance
o assess the overall health of the project.

e Performing integraied change control involves identifying, evaluating, and managing
changes throughout the project life cycle. A change control system often includes a
change conirol board (CCB), configuration management, and a process for communi-
cating changes.

*  Closing the project or phase involves finalizing all project activities. It is important 1o
follow good procedures to ensure that all project activities are completed and that the
project sponsor accepis delivery of the final products, services, or results.

Several types of software products are available 1o assist in project integration manage-
ment. Other tools can assist in project selection and ensure that projects align with business
strategy.

Quick Quiz

1. Which of the following precesses is not part of project integration management?

a. developing the project business case

b. developing the project charter

¢. developing the project management plan
d. closing the project or phase
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2. What is the last step in the four-stage planning process for selecting IT projects?
a. IT strategy planning
b. business area analysis
¢. mind mapping
d. resource allocation
3. Which of the following is not a best practice for new product development projects?
a. aligning projects and resources with business sirategy
b. selecting projects that will take less than two years to provide payback
¢. focusing on customer needs in identifying projects
d. assigning project managers to lead projects 3613923 201307707 129,194,180

4. A new government law requires an organization to report data in a new way. Which of the
following categories would include a new information system project to provide this data?

a. problem
b. opportunity
c. directive

d. regulation

5. If estimates for otal discounted benefits for a project are $120,000 and total discounted
costs are $100,000, what is the estimated return on investment (ROI)?

$20,000
$120,000
20 percent
120 percent

> e o T o

is a document that formally recognizes the exisience of a project and provides
direction on the project’s objectives and management.

a. project charter
b. contract
¢. business case
d. project management plan
7. Which of the following items is not normally included in a project charter?
a. the name of the project manager
b. budget information
c. stakeholder signatures
d. a Gantt chart
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8.

10.

ensures that the descriptions of the project's products are correct and complete.

a. -Configuration management
b. Integrated change control

¢. Integration management

d. A change control board

Which of the following is not a suggestion for performing integrated change control?

a. use good configuration management

b. minimize change

c. establish a formal change control system

d. view project management as a process of constant communication and negotiation
What tool and technigque is used for all processes of project integration management?
a. project management software

b. templates

c. expert judgment

d. all of the above

Quick Quiz Answers

1.a;2.d;3.b;4.¢;5.¢,6.a,7.d,8.a;9.b; 10. ¢

Discussion Questions

1.

Describe project integration management. How does it relate to the project life cycle, stake-
holders, and the other project management knowledge areas?

Describe aptions that organizations have for selecting projects that align with their mission
or strategy, and describe how each might work differently in the selection of IT projects.

Summarize key work involved in each of the six processes of project integration
management.

Either from your own experience or by searching the Internet, describe a well-planned and
executed project. Describe a failed project. What elements of project integration might have
contributed to the success or failure of each?

Discuss the importance of following a well-integrated change control process on IT projecs.
What consequences can result from not following these best practices” What types of
change control would be appropriate for small IT projects? What types of change control
would be appropriate for large ones?
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Exercises

1.

Write a short paper based on the chapter's opening case. Answer the following questions:
What do you think the real problem was in this case?
Does the case present a realistic scenario? Why or why not?

What should top management have done to help Nick?

a
b
¢. Was Nick Carson a good project manager? Why or why not?
d
e. What could Nick have done to be a better project manager?

Download a free trial of MindView mind mapping software from www.matchware.com/itom
and create a mind map of a SWOT analysis for your organization. Include at least two
strengths, weaknesses, opportunities, and threats, and then provide ideas for at least three
potential projects. Or, you can use your college or university for the SWOT analysis, focus-
ing on what it can do to improve services for students,

Use spreadsheet sofiware o create Figures 4-4 through Figure 4-7 in this text. Make sure
your formulas work correctly.

Perform a financial analysis for a project using the format provided in Figure 4-5. Assume
that the projected costs and benefits for this project are spread over four years as follows:
Estimated costs are $200,000 in Year 1 and $30,000 each year in Years 2, 3, and 4.
Estimated benefits are $0 in Year 1 and $100,000 each year in Years 2, 3, and 4. Use a

9 percent discount rate, and round the discount factors to two decimal places. Create a
spreadsheet or use the business case financlals template on the companion Web site to
calculate and clearly display the NPV, ROI, and year in which payback occurs. In addition,
write a paragraph explaining whether you would recommend investing in this project, based
on your financial analysis.

Create a weighted scoring model to determine grades for a course. Final grades are based
on three exams worth 20 percent, 15 percent, and 25 percent, respectively; homework is
worth 15 percent; and a group project is worth 25 percent. Enter scores for threr. students.
Assume that Student 1 earns 100 percent (or 100) on every item. Assume that Student 2
earns 70 percent on each of the exams, 80 percent on the homework, and 95 percent on
the group project. Assume that Student 3 earns 90 percent on Exam 1, 80 percent on Exam
2, 75 percent on Exam 3, 80 percent on the homework, and 70 percent on the group proj-
ect. You can use the weighted scoring model template, create your own spreadsheet, or
make the matrix by hand.

Develop an outline (major headings and subheadings only) for a project management plan
to create a Web site for your class, and then fill in the details for the introduction or over-
view section. Assume that this Web site would include a home page with links to a syllabus
for the class, lecture notes or other instructional information, links to the Web site for this
texthook, links to other Web sites with project management information, and links to per-
sonal pages for each member of your class and future classes. Also, include a bulletin
board and chat room feature where students and the instructor can exchange information.
Assume that your instructor is the project’'s sponsor, you are the project manager, your
classmates are your project team, and you have three months to complete the project.
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7. Research software mentioned in this chapter, such as software for assisting in project
selection, enterprise project management software, or BSM tools. Find at least two refer-
ences and summarize your findings in a short memo to senior management.

8. Waich videos and read articles to research how two different organizations did a good job
in directing and managing project work. For example, you can search “PMI Project of the
Year award” to find examples. Find at least four references and summarize your findings in
a short paper.

9. Read and critique two of the Suggested Readings provided on the companion Web site for
this book, or find similar articles related to topics discussed in this chapter. Write a short
paper summarizing your ideas.

Running Case

Note: Additional running cases are provided in Appendix C and on the companion Web site.
Template files are also available on the companion Web site. This running case starts here and
continues through Chapter 13. Tasks based on this case are explained in the following Tasks
section; throughout the book, these tasks will build on work done in previous chapters and
scenarios.

Manage Your Health, Inc. (MYH) is a Fortune 500 company that provit«s a variety of
healthcare services across the globe. MYH has more than 20,000 full-time employees and more
than 5,000 part-time employees. MYH recently updated its strategic plan; key goals include
reducing intermnal costs, increasing cross-selling of products, and exploiting new Web-based
technologies to help employees, customers, and suppliers work together to improve the devel-
opment and delivery of healthcare products and services. Below are some ideas the IT depart-
ment has developed for supporting these strategic goals:

1. Recreation and Wellness Intranet Project: Provide an application on the current intranet to
help employees improve their health. A recent study found that MYH, Inc. pays 20 percent
more than the industry average for employee healthcare premiums, primarily due to the
poor health of its employees. You believe that this application will help improve employee
health within one year of its rollout so that you can negotiate lower health insurance pre-
miums, providing net savings of at least $30/employee/year for full-time employees over
the next four years. This application would include the following capabilities:

¢ Allow employees to register for company-sponsored recreational programs, such as
soccer, softball, bowling, jogging, and walking.

¢ Allow employees to register for company-sponsgr%dyclasseg apgl l;?roi;)rams to help
them manage their weight, reduce stress, sté‘b“s’rﬁ‘okﬁ)ﬂé{"%é I#anaddSther 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.).

Copyright 2013 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due 10 electronic rights, some third party content may be suppressed from the ¢Book and/or eChapler(s). Bditorial review has
deemed that any suppressed content does not materially affect the overalt learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.




Username: Faculty MaterialsBook: Information Technology Project Management, 7th Edition. No part of any book may be
reproduced or transmitted in any form by any means without the publisher's prior written permission. Use (other than pursuant to
the qualified fair use privilege) in violation of the law or these Terms of Service is prohibited. Violators will be prosecuted to the full
extent of the law.

Project Integration Management

Health Coverage Costs Business Model: Develop an application to track employee
healthcare expenses and company healthcare costs. Healthcare premiums continue to
increase, and the company has changed insurance carriers several times in the past

10 years. This application should allow business modeling of various scenarios as well as
tracking and analyzing current and past employee healthcare expenses and company
healthcare costs. This application must be secure and run on the current intranet so sev-
eral managers and analysts can access it and download selected data for further analysis.
The new application must also import data from the current systems that track employee
expensas submitted to the company and the company’s costs to the insurance provider.
You believe that having this data will help you revise policies concerning employee
contributions to healthcare premiums and help you negotiate for lower premiun.; with
insurance companies. You estimate that this application would save your company about
$20/employeefyear for full-time employees over the next four years and cost about
$100,000 to develop.

Cross-Selling System: Develop an application to improve cross-selling to current custo-
mers. The current sales management system has separate sections for major product and
service categories and different sales reps based on those products and services. You
see great opportunities to increase sales to current customers by providing discounts
when they purchase multiple products and services. You estimate that this system would
increase profits by $1 million each year for the next three years and cost about $800,000
each year for development and maintenance.

Web-Enhanced Communications System: Develop a Web-based application to improve
development and delivery of products and services. There are currently several incompat-
ible systems related to the development and delivery of products and services to custo-
mers. This application would allow customers and suppliers to provide suggestions, enter
orders, view the status and history of orders, and use electronic commerce capabilities to
purchase and sell their products. You estimate that this system would save your company
about $2 million each year for three years after implementation. You estimate that the
system will take one year and $3 million to develop and require 20 percent of develop-
ment costs each year to maintain.

Tasks

1.

Summarize each of the proposed projects in the Running Case section using a simple
table format suitable for presentation to top management. Include the name of each proj-
ect, identify how each one supports business strategies, assess the potential financial
benefits and other benefits of each project, and provide your initial assessment of the
value of each project. Write your results in a one- to two-page memo to top management,
including appropriate back-up information and calculations.

Evaluate the four projects in the Running Case section by preparing a weighted scoring
model using the template provided on the companion Web site for this text. Develop at

least four criteria, assign weights to each criterion, assign scores, and then calculate the
weighted scores. Print the spreadsheet and bar chart with the results. Also write a one-
page paper that describes this weighted scoring model and the resuilts.
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3. Prepare a business case for the recreation and weliness intranet project. Assume that the
project will take six months to complete and cost about $200,000. Us.» the businaess case
template provided on the companion Web site for this text,

4. Prepare a project charter for the recreation and wellness intranet project. Assume that the
project will take six months to complete and cost about $200,000. Use the project charter
template provided in this text and the sample project charter provided in Table 4-1 as
guides.

5. Prepare a change request for the recreation and wellness intranet project, using the tem-
plate provided on the companion Web site for this text. Be creative when making up
information.

Key Terms

balanced scorecard — A methodology that converts an organization’s value drivers to a series
of defined metrics

baseline — The approved project management plan plus approved changes

business service management (BSM) tools — Tools that help frack the execution of business
process flows and expose how the state of supporting IT sysiems and resources affects end-
1o0-end business process performance in real time

capitalization rate — The rate used in discounting future cash flow; also called the discount
rate or opportunity cost of capital

cash flow — Benefits minus costs or income minus expenses

change control board (CCB) — A formal group of people responsible for approving or rejecting
changes on a project

change control system — A formal, documented process that describes when and how official
project documents may be changed

configuration management — A process that ensures that the descriptions of a project’s
products are correct and complete

cost of capital — The return available by investing capital elsewhere

directives — New requirements imposed by management, government, or some exiernal
influence

discount factor — A multiplier for each year based on the discount rate and year

discount rate — The rate used in discounting future cash flow; also called the capitalization
rate or opportunity cost of capital

integrated change control — ldentifying, evaluating, and managing changes throughout the
project life cycle

interface management — ldentifying and managing the points of interaction between various
elements of a project

internal rate of return (IRR) — The discount rate that results in an NPV of zero for a project

mind mapping — A technique that uses branches radiating from a core id'»a to structure
thoughts and ideas
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net present value (NPV) analysis — A method of calculating the expected net monetary gain
or loss from a project by discounting all expected future cash inflows and outflows to the present
point in time

opportunities — Chances to improve an organization

opportunity cost of capital — The rate used in discounting future cash flow; also called the
capitalization rate or discount rate

organizational process assets — Formal and informal plans, policies, procedures, guidelines,
information systems, financial systems, management systems, lessons learned, and historical
information that can influence a project's success

payback period — The amount of time needed to recoup the tfotal dollars invested in a project,
in terms of net cash inflows

problems — Undesirable situations that prevent an organization from achieving its goals

project charter — A document that formally recognizes the existence of a project and provides
direction on the project’s objectives and management

project integration management — Processes that coordinate all project management knowl-
edge areas throughout a project’s life, including developing the project charter, developing the
preliminary project scope statement, developing the project management plan, directing and
managing the project, monitoring and controlling the project, providing integrated change control,
and closing the project

project management plan — A document used to coordinate all project planning documents
and guide project execution and control

required rate of return — The minimum acceptable rate gf; eturn, PEN-investnent

return on investment (ROI) — A method for determining the financial value of a project; the
ROl is the result of subtracting the project costs from the benefits and then dividing by the costs

strategic plannhing — Determining long-term objectives by analyzing the strengths and weak-
nesses of an organization, studying opportunities and threats in the business environment, pre-
dicting future trends, and projecting the need for new products and services

SWOT analysis — Analyzing Strengths, Weaknesses, Opportunities, and Threats: used to aid
in straiegic planning

weighted scoring model — A technique that provides a systematic process for selecting
projects based on numerous criteria
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