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Chapter 1: Introduction
What is a project?
"A project is a temporary endeavor undertaken to provide a unique product or service." This is the definition
from the 2000 edition of The Guide to the Project Management Body of Knowledge (PMBOK®) published by
the Project Management Institute (PMI®).
Projects are different from production work because all projects have a beginning and an end. Production
work is generally ongoing for long periods of time and does not have a definite starting and stopping point;
many production operations take place during the course of producing goods or services. Since projects
provide at least a somewhat unique product or service, they must have a beginning and an end. Production
work and project work both consume resources and produce products or services. They both cost money and
require planning to be done successfully.
Projects can be literally any size. A project can be designed to do something quite small, such as painting the
front door on a house. Projects can also be quite large and involve thousands of people and millions of dollars.
Projects can take place at any and all levels of an organization and may take place completely within a small
part of the organization or include nearly all of a very large organization. The amount of time can vary from a
few hours or days to several years.

Tell me more …
One of the reasons for the popularity of project management is the great flexibility of projects. Projects and
project management can be applied to any size project, in any industry, for any product or service. This is
because the methodology for managing projects is flexible and adaptable to nearly anything we might want to
do. All projects will have some kind of initiating phase, planning phase, execution phase, and closeout phase.
In very large or complicated projects it will take quite a bit more time to go through these phases. The phases
are the same for small projects, but they will be done much more easily and quickly.
We could describe something as simple as going to the store to buy a newspaper. We begin by making the
decision that we want to buy a newspaper. The decision will be based on some cost-benefit evaluation such as
the answer to the question, "Will the pleasure that I get from having this newspaper be worth the cost and
effort of getting it?" If the answer to this question is yes, then we have started the project and gone through the
initiation phase.
Next we must do the planning of the project. To get the newspaper, we will have to decide whether we will
walk to the newspaper stand or drive our car. We will have to get some money to pay for the newspaper. Will
we borrow the money from one of our children's piggy banks or get it from our wallet? If we are taking the
car, we will have to determine if it has gasoline in the tank and so on.
During the execution phase, we will follow the plan, going to our daughter's bedroom and getting a dollar
from her piggy bank, driving the car to the newsstand, buying the newspaper, and returning home. We even
have a control system. As we pass landmarks on the way to and from the newsstand, we observe where we are
and take corrective actions.
Closeout of the project occurs when we put the change from the dollar we took from our daughter's piggy
bank into the piggy bank and tell our spouse that we have returned with the newspaper.
We said that projects were temporary endeavors to provide a unique product or service. We should probably
look into this statement a little more closely.
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Temporary. All projects are going to have a beginning and an end. The end of the project is
when the project's objectives have been reached or it has become clear that the project will
never reach its objectives in a practical way or that the need for the project no longer exists.
We once worked on a project to computerize a chain of fastfood stores. At the time there were
no personal computers and all of the computers available were magnetic core memory and
worked with about one or two thousand bits of memory. This was a pretty long time ago. The
project ended suddenly when Digital Equipment Corporation produced the PDP6, a
breadbox-size minicomputer that was hundreds of times better, cheaper, and faster than
anything else on the market. Suddenly our project was completely obsolete and immediately
terminated.
The fact that all projects are temporary does not mean that the products and services they
produce are temporary. There are quite a large number of bridges and buildings that have
been built by projects that have been around long after the project teams have been disbanded.
In fact, the concept of "life cycle cost"—a concern for costs that occur long after the project is
completed and delivered to the stakeholders—is becoming important lately.
"Temporary" should not imply that projects are short. Projects can go on for many years to
reach their objectives. Large civil engineering projects such as the tunnel under the English
Channel or the Apollo program to put an astronaut on the moon took many years to complete.
Unique. Projects involve doing something that is unique or at least somewhat unique. If we
were doing the same thing over and over again, most of the things done to complete a project
would not need to be done. It would not be necessary to justify or conceptualize the
nonunique endeavor, and we would not have to plan it. We could simply do what we had
done in the past. You might say that we should always be trying to improve what we did in
the past and that would make it unique. You would be correct. That would make it unique and
require justification and planning, and that part of it might be a project.
We also might say that all projects are not completely unique from one another and this is
true as well. Companies are in certain kinds of businesses because they are good at what they
do. Companies that build bridges are good at building bridges, or they would not last long in
the bridge-building business. Other companies are good at selling food, building computers,
and so on. They all do projects that are similar to the other projects they do. Although the
projects they do are similar, they are each unique from one another. Bridges have different
spans and different load-carrying capacities, are built on different soils, and use modern
materials—yet all suspension bridges use cables and piers.

Why do organizations do projects?
This seems to be a simple question. You might say, "My organization does projects because it is in the
business of doing projects." This is to an extent correct. A "temporary endeavor undertaken to provide a
unique product or service" is a good definition of what is a normal business unit for many organizations that
are working, for instance, in informational technology or construction. This way of organizing a company's
business allows us to manage resources reasonably and, which is more important, to keep constant focus on
the client for the product, which largely increases the ability for a company to be successful.
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Tell me more …
It is true that many organizations are either using or moving toward using a managed-by-project approach to
managing company business. But even those companies whose major field of activity is manufacturing and
production will face a strong need for project-oriented activities from time to time. These times occur mainly
during times of change in a company. This might include a wide variety of cases, from introducing a product
line to installing a new internal personnel training program. Companies need projects to be able to develop, to
be flexible in answering the market, to carry out organizational structure change, to grow in size, and to
conquer new markets.
All of this has given project management a new and more strategically oriented perspective. Indeed, both
making a strategic decision and implementing it can be described in the framework of project management.
This is a major reason why project management is becoming more widely recognized and used throughout the
world.
This also has two other major consequences. The first is that many of the practices of general management,
especially those related to human resources management and communications, are becoming more and more
important in project management. The second is that what had initially developed as a unification of rather
technically or mathematically oriented tools and techniques focused on budget and schedule control is now
gaining more and more "humanitarian" features. The use of project management, first in governmental
projects and then as a tool for a company's internal change, has caused the development of new approaches
and tools of more qualitative character. It is hard to develop profit forecasts for implementing new
management training in a company or, worse, carrying out a major program of civil service reform. We can
use figures here, but to a great extent that will mean falsification of data. Instead, project management starts
by using many qualitative approaches and evaluations such as project success criteria.
We will spend some time later in this book discussing the actual process of strategic change and the
application of project management tools and techniques to such projects. For now, it is important to point out
that project management is slowly getting outside of the scope of a technical discipline that was developed to
help choose between cost, time, and quality of a project. Project management is becoming more important
strategically for the company as well as for general social and economic development.

What is the project life cycle?
Once again we turn to the Project Management Institute's Guide to the Project Management Body of
Knowledge for a definition of project management. It defines project management as "the application of
knowledge, skills, tools, and techniques to project activities to meet project requirements." In the project
management triangle we are concerned with the management of the project's time, cost, and scope. These
concerns lead us to manage the project's quality, risk, communications, integration, schedule, performance,
stakeholder needs, desires, requirements, and expectations.
It is interesting to note that when PMI changed the PMBOK to its latest version, it changed this definition
from "… meet or exceed project requirements" to "… meet requirements." This is a bit of a departure from the
approach of giving the customer a little something extra. In the past it was considered good practice to give
the customer a little more than was asked for. The customer was thought to be pleased at getting something
for nothing. Today we realize that these little extras frequently come with a price. The little extra software
routine we added may have maintenance problems that the customer will have to pay for later. This is not to
say that improvements and cost savings should not be brought up to the customer and discussed. It does mean,
however, that we should not give customers anything extra without discussing it with them.
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Any project will be managed by the five project management processes of initiating, planning, executing,
controlling, and closing. These processes will be used in every phase of the project. In the beginning phases of
the project we may be closing out a phase while in the next phase of the project we may just be beginning the
initiation process of that phase.

Tell me more …
As projects grow in size, it becomes more important that they be considered in phases where each phase of the
project will have a certain number of deliverables that will be a result of completing that phase. Deliverables
are tangible, verifiable products of the project. These deliverables will be passed on to one of the stakeholders.
A stakeholder is anyone who has something to gain or lose as a result of the completion of this project or
phase. The end of a phase of a project may have a review where a decision to continue or not continue with
the project is made.
The project life cycle, illustrated in Figure 1-1, begins with the project charter and ends when all of the
deliverables of the project have been delivered. This includes closeout and cleanup of the project because
these too are deliverables. Referring to the figure, it can be seen that projects will generally start out with a
relatively small cost per day and a relatively small staff. As the project progresses, the rate of spending
increases and the number of persons involved with the project increases until some peak point in spending
occurs. After this peak point, the project spending decreases as more work is completed on the project and
fewer people are needed. Eventually the project comes to an end, spending stops, and all of the deliverables
have been delivered. As the project progresses from the beginning to the end, the total risk associated with the
project decreases.

Figure 1-1: PROJECT LIFE CYCLE
The project life cycle comprises the stages of a project from beginning to end. There are five phases that can
overlap somewhat but generally take place in chronological order. They are, in order, initiating, planning,
executing, controlling, and closeout. The project life cycle begins when the project first comes into existence.
This usually occurs with the creation and approval of the project charter. The project ends when all of the
deliverables of the project have been delivered or disposed of and all of the final paperwork, including the
lessons learned document, has been completed.
In general these are the different phases in the project life cycle. Since we all live in a world of freedom,
companies may choose to give these phases different names. If we were to consider the life cycle for the
defense industry, we might have phases like concept and technology development, system development and
demonstration, production, development, and support. In the construction industry we might see life cycles
such as feasibility, planning and design, construction, turnover, and start-up. It is important to recognize that
the life cycle for a project can be described many different ways, but we should recognize that whatever the
phases are called by a particular company or industry, they will be chronological in order and the expenditures
that take place in the early and late phases will be relatively less than in the middle of the project. For our
discussions we will use a generic description of the phases of the life cycle: initiation, planning, execution,
control, and closeout.

Chapter 1: Introduction
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The probability that the project will not be completed is highest at the beginning. This means that there are
many possible problems that could occur that would keep the project from being completed. As time goes by,
it becomes impossible for many of these problems to occur, so the overall level of risk will decrease as the
project goes on and eventually become very small toward the end of the project.
The project life cycle should not be confused with the project management processes. There are many
different project phases for different projects, and the names and terms that are used in one industry can be
different from those used in other industries. The project management processes&"deployment." In the
deployment phase of the project we would have to initiate the phase, plan it, execute it, control it, and close it
out.
Some care must be used in managing the conclusion of projects. One of the outcomes of a successful project
is that a strong relationship is formed between the stakeholders and the project team. Once the project is
complete and the team is disbanded, it is difficult for the stakeholders to give up this relationship. If problems
occur after project delivery, the stakeholder will of course contact the same person who gave such good
service during the project even though he or she is now working on another project. It is important that some
sort of hand-off of the stakeholders to a maintenance team be established, or project team members will
become more and more involved in maintaining completed projects that they have worked on.
In many projects it may be necessary for a fixed price contract to be signed with a customer before the project
initiation has been completed. This may be necessary to get the customer's business if other competitive
companies are willing to do it. When this happens, it creates a risk for the project. In evaluating this risk, the
probability impact and the resulting severity can be evaluated and factored into the contract even though the
deliverables and perhaps even the customer's needs may not be known. By evaluating the risk associated with
this contract, additional funding may be set aside and the quoted price to the customer may be adjusted.
One of the important things about the project life cycle is the rate of expenditure of funds for the project. In
the beginning of the project there are relatively few people working on the project and the daily rate of
expenditure is low. As the project progresses into the planning phase, the rate of expenditures increases. As
project execution and control phases begin, the rate of expenditures increases still more until it reaches a
maximum point where the most money per day is being spent. Once this point is passed, the rate of spending
decreases. During the closeout phase the project spending decreases to zero as the project is closed.
One of the dangers in project management is that some projects never seem to close. In a good, well-managed
project, the project team and the project manager establish good relations with the stakeholders. The
stakeholders become familiar with the project team and are comfortable discussing problems and ideas with
them. This relationship can be harmful after project completion unless a transition to an ongoing maintenance
or service team is made. Stakeholders continue to contact the former project team with questions and
discussions even though the project team member is now working on another project. This takes time and
focus from the new project. It is important that a smooth transition be made between the project team
members and the new support organization that will assist the stakeholders in the future.

What is the project management triangle or the triple
constraint?
The project management triangle (Figure 1-2) is often used to illustrate that project management success is
measured by the project team's ability to manage the project or part of the project so that the expected results
are produced while managing time and cost.
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Figure 1-2: PROJECT MANAGEMENT TRIANGLE: THE "TRIPLE CONSTRAINT"
The triple constraint is depicted as a triangle with cost, scope, and schedule as the sides of the triangle. It
could be said that they contain customer satisfaction that could be considered figuratively to be the interior of
the triangle since the customer should always be concerned about scope, time, and cost as well. Thus, in order
to create customer satisfaction, we must perform all of the scope that was promised for the budget that we
promised and deliver it when it was promised.

Tell me more &"first-para">The success of the project depends on the
project team's ability to control the available resources of the project in
terms of time, cost, and performance. The resources that most projects
need to control are money, manpower, equipment, facilities, materials,
and information.
In organizations using project management, the projects begin and end, and the project team members come
and go. The resources in an organization like this must be someone's responsibility when they are not assigned
to a project. These persons are the functional managers. The resources really have two managers: the project
managers to whom they report when they are assigned to a project and the functional managers to whom they
report when they are not assigned to a project.
The problem this creates for the project manager is that none of the people on the project team are assigned
permanently to the project manager or the project. If members of the project team are dissatisfied about the
progress of the project, there is a good chance they can leave the project and take another assignment. In a
sense, nothing is going to get done on the project without the cooperation of the functional managers. If things
go wrong on the project and the project manager needs additional resources, it will be the functional manager
who juggles schedules for the resources to get the work done.
Project managers must be made responsible for the cost, schedule, and performance of the project. Many
times the project manager is much more motivated to achieve high performance at the expense of cost and
schedule. This is why it is important that the project manager set his or her own schedules and budgets.
This balance of the legs of a triangle is important to remember. In other words, if we or the customer want to
change one of the legs, there will likely be an effect on the others. If the customer wants to shorten the
schedule, we are likely to have an increase in cost or a reduction in the deliverables or both. If we add work to
the project, called "scope creep," we are likely to have to increase the cost or revise the schedule or both. If
the sponsor of the project wants to reduce the cost of the project, we will probably have to reduce the
deliverables.
Chapter 1: Introduction
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Today the customer and the stakeholders want all three and put the burden of meeting these constraints on the
project manager. It then becomes the responsibility of the project manager and the project team to balance the
trade-offs.

What are the project baselines?
A project has three baselines that will be used for performance and progress measurement. They are the scope
baseline, the time or schedule baseline, and the cost baseline.
The scope baseline is the sum of the deliverables of the project. It represents all the work that must be done to
complete the project. Any deliverables that are not included in the scope baseline will not be delivered to any
of the stakeholders.
The time baseline is the schedule of all the work that will be done to produce the scope baseline. Each item of
work in the schedule is an item of work that is required to produce an output that either contributes to the
delivery of a deliverable or that is an input required by another scheduled task in the project. Scheduled tasks
that do not contribute to the delivery of a deliverable or an input to another task should not be part of the
project schedule.
The cost baseline is the budget of the project. A budget is the timephased cost of all the work in the project
schedule. The cost baseline does not include the contingency budget or the management reserve. The cost
baseline is also called the performance baseline. Cost and schedule baselines will be discussed in the sections
on cost and time management.

Tell me more …
Because projects are developed over time, the level of detail that is available at any point in time is changing.
The establishment of all of the three project baselines is a significant point in the project and determines the
end of the planning process.
In most projects the scope baseline can be established first. This is not always the case, as the total cost of the
project, the budget, and even the schedule may be predetermined and the scope defined based on the time and
money available. Generally, however, it is better to establish the scope of the project first and then, after the
stakeholders have agreed to the scope, establish the cost and schedule.
The scope baseline is the baseline from which all changes must be made. The current scope baseline begins
with the original scope baseline; all changes that are approved add or subtract from the original scope
baseline. After the changes are made, a new baseline is created, which becomes the current baseline. The
performance measurement system and the progress measurement system will measure performance and
progress against the current baseline. The cost and schedule baselines will probably need to be adjusted each
time the scope baseline is changed.
We may choose to establish the scope baseline early or late in the project. Early establishment of the scope
baseline has the advantage of giving us a means of tracking changes early in the project since once the
baseline is established, all changes to it must be tracked by means of an approved change notification. This is
helpful for several reasons. Sometimes changes are requested over and over and are turned down as many
times. Having good records of the changes requested and rejected allows these types of changes to be dealt
with quickly and easily. Establishing the scope baseline early helps in showing how the project scope has
grown since the early part of the project.
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However, establishing the scope baseline too early in the project may prove to be costly. When the project is
at an early stage in the conceptualization phase and very little of the project is defined, the cost of developing
the project definition and recording all the development through the change process is unwieldy and
unnecessary.
Once the scope baseline has been established, cost estimates can be made for the work and material costs that
are associated with the project. It should be made clear to the stakeholders that the baselines are inclusive of
the entire project. Work that is not identified in the scope baseline is not scheduled or budgeted and will not
be done. Stakeholders should never assume that an item that is not specifically included in the baselines will
be completed.

Who are the project stakeholders?
A stakeholder is anyone who has something to gain or lose as a result of this project. It includes all the people
who have something to gain or lose by either the doing of the project or the results delivered by the project.
The broadest interpretation of the stakeholder is used. This means that people we might not think of as being
stakeholders in the project probably are stakeholders. All of the people on the project team are stakeholders.
Suppliers to the project, outside contractors, our client, our management, and literally anyone else who has
something to gain or lose is a stakeholder.
It is important for the project team to recognize all of the stakeholders. Unless we identify all the stakeholders,
it will not be possible to fill their requirements, and the scope of the project will be understated. Generally the
stakeholders who are not recognized will make their presence known toward the end of the project when they
see that their needs have not been incorporated. These then become new requirements that have been neither
funded nor scheduled.

Tell me more …
If we use the broadest definition of the term stakeholder, we will include everyone who gains or loses as a
result of the project. Some of the stakeholders will be minor and will have only a small amount of
involvement in the project. All of the legitimate stakeholders must be recognized and their requirements, if
they have been funded and approved, incorporated into the project.
Although some of the stakeholders will play a minor role in the project, others will have a much more
significant part in the project's management. These can be considered the key stakeholders. They include the
project manager, the user or customer, the management of our own organization, and the sponsor.
The customer may sometimes be called the user. Customers or users are given many different names. The
equivalent project manager on the customer's side is the person the project manager must satisfy when the
deliverables are delivered. The people in the customer's organization who will actually use the deliverables of
the project must also be considered. While the customers may not always be right, the project team must
consider their needs to complete the project successfully.
The management of our own organization, as well as the other departments of the company, must also be
considered. The management of our own organization may have strategic goals that this project is going to
assist in accomplishing. For example, the project may be to design a new entry into the bicycle market. The
project team needs to understand the company's strategic plan so that the bicycle can be designed to reach the
needs of the buying customer and be consistent with the company's product line as seen in the future. The
quality of the project needs to be considered as well. It may be the company's strategy to offer very cheap
products at very low prices, or it may be its strategy to offer long-lasting high-priced bicycles.
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The sponsor is the person or organization that pays the bills. It is the source of funding for the project.
Without a sponsor, the project will not be done.
An important thing to consider is that the stakeholders of a project can be negative as well as positive. The
project of moving a zoo outside of the city center can be considered as positive by all project stakeholders
including the majority of population of the city except for those who work there and will now have to drive an
hour extra every day to get to work. Negative stakeholders, especially in the case of a project having some
social impacts, can become a very important force that needs to be considered if we want a project to succeed
or even be initiated.
That also brings us to the fact that some of our stakeholders can be completely outside the scope of the project
but still influence it. The trend in project management is to pay more attention and recognize more of the
factors outside of the project and even outside of the company that may influence project success. This is
surely important for government organizations, but it is becoming more important to private sector
companies, especially those working under government contracts.
There will be many, many stakeholders in any project. It may be difficult to manage all of the needs and
expectations of the stakeholders, and all of the needs and expectations of the stakeholders may not be
compatible with those of the other stakeholders. Earlier we discussed a small project such as going to the
newspaper stand to buy a newspaper and returning home. Let's imagine that before we left home to get the
newspaper, we asked our spouse and our children if there was anything they needed from the store. Now
instead of a quick trip to the newspaper stand to get the newspaper we find ourselves picking up the dry
cleaning; buying a loose-leaf notebook, a liter of milk, a pound of butter, and a fashion magazine; putting
gasoline in the car—oh yes, and buying the newspaper. In a construction project, the sponsor may want cost to
be kept at a minimum, the user may want the most modern and beautiful building, and the engineers may want
the most technologically perfect building possible.

Chapter 2: Scope
What is the project charter?
The project charter is the first document that exists in the project. It causes the project to come into existence.
The project charter names the project and briefly describes it. It names the project manager and causes a cost
account to be opened to capture the cost of the project. Once these essential things have been done, work on
the project can proceed. The project charter should be written by the project manager, but it must be issued
under the signature of someone above the project manager who has the authority to make project assignments.

Tell me more …
The essential parts of the project charter are the naming of the project and the project manager and the
creation of one or more cost accounts for the project. The signing and issuance of the project charter must be
done by someone in authority who is able to assign project managers to projects.
Unless a project charter is written, there is no formal creation of the project, and there is no formal recognition
that the project manager is the project manager for this project. The early creation of a unique cost account for
the project is essential because without it, the cost of the project in the early stages could be lost or misapplied
to other projects or functions in the company.
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Since it is not possible for a project manager to assign himself to his own project, a person of authority must
make the assignment instead. The project manager of the new project probably knows more about the project
than anyone else. (Of course, this is not very much at this stage.) The project manager therefore writes the
project charter, and a superior signs and issues the project charter.
In addition to the essential parts of the project charter, other items can be included. A description of the
project along with goals and objectives and an explanation of how the project will fit into the strategic plans
of the company can be included. Some companies also include a project justification.
Although it is good to give additional information in the project charter, there is a risk involved in doing so.
Lengthy descriptions inevitably lead to claims about what the project is expected to do when it is completed.
Not much is known yet about the project; therefore, claims about the savings or functionality of the completed
project create a forum for debate among the managers and encourage questions that are difficult or impossible
to answer at this point. This can cause unnecessary delays in the start of the project and may create quite a lot
of unnecessary work for the project manager.
Since the project does not start until the project charter is approved and the cost account for the project is
assigned, any delay in getting the project charter approved means that the cost of work that is done on the
project is lost. We do not recommend including anything but the barest essentials necessary to get the project
charter approved. A project manager who feels that it is necessary to fill several pages with project
descriptions and speculation on the project that will result at completion may be deluged with questions that
will take time and money to answer. Much money can be spent answering questions about the project, and this
money will be unaccounted for if there is no project charter and cost account to capture the money spent.
Much of the same thing can be said about including project justifications in the project charter. It takes time
and effort to create a project charter. This is true whether it is early in the project and very rough justifications
are being made, or whether a definitive justification is being made. If the project justification is included in
the charter, it means that the work of doing the justification was done without the project charter. Since the
cost account cannot be created until the project charter is approved, the cost of the project justification must
have been collected in some other cost account and now must either be reversed or lost as part of the project
cost.

What is a deliverable in the project?
All projects accomplish something. The "something" that they accomplish can be either a good or a service
and is usually a combination of both. The individual items of goods or services that are accomplished are
called the project deliverables.

Tell me more …
It is reasonable to say that all projects must accomplish something, although those of us who have been
involved in some projects may not have felt that way at the time. If projects do not accomplish something, we
have no reason for doing them. The items that we call the project accomplishments are generally referred to as
the project deliverables.
There are internal and external deliverables. The internal deliverables are those that are delivered to the other
operating parts of the project. The external deliverables are those that are delivered to some stakeholder
outside of the project team. Internal deliverables are the outputs of the project tasks that serve as inputs to
other project tasks. The external deliverables serve as inputs to making the stakeholder's deliverables
complete.
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The external deliverables must be clearly and completely defined to each of the project stakeholders, who
must understand that the list of deliverables they agree to comprises the items that will be delivered as a result
of the project's completion. They must realize that they will receive all of these deliverables but that they will
not receive any other deliverables. Making this clear to the stakeholders will go a long way in controlling
changes in the project, especially changes that the stakeholders do not wish to pay for.

What is a project justification?
Although some projects are done by direct order, most of the projects that we will be involved with will have
a justification. The most credible justification is one where the identified benefits of doing the project are
greater than the cost of doing the project. It is important to understand that there are many ways of describing
the cost-benefit ratio for a project in order to justify it. Using monetary value is just one approach that does
not have to be forced over all projects. Many of you have been faced with the problem of making a
justification to company top management to carry out corporate training for your department staff or of the
importance of introducing a new product line to your company's production cycle. These are good examples
of internal company projects that would be justified with more qualitative results, such as increasing
motivation and productivity, the ability to enter newly grown markets, or other results where monetary
numbers could be difficult to develop or forecast. In this case one thing that should not be done is falsifying
data by developing figures that have no real value. Instead, develop tangible qualitative results with
measurable indicators to monitor and link these results to some business opportunity for your company or
some problem the project might help to attack.
Doing that, it is important to remember that we are describing a problem or an opportunity and NOT a
solution. In other words, we can explain a project justification as a description of what will happen if the
project is carried out and what will happen if the project is not carried out.
For example, our company decides to decorate its office space with modern art. This project could cost
$100,000. The benefit the company would receive by doing this is pretty intangible, but it is reasonable to say
that customers coming through our lobby will be impressed, we hope, by the artwork and might be more
favorably disposed toward buying something from us. If we try to justify our project that way, our boss will
probably think there are cheaper ways of impressing the customer.
However, there is another aspect: If our lobby is a complete eyesore, we may impress some of our customers
unfavorably. There is probably evidence that we have indeed lost some business. This may serve as a good
initial justification for a project even without any figures about our potential profits.
Of course, justifications using intangibles are generally more difficult to get approved, especially if project
funds are scarce and require more talent on the part of the project manager in developing really persuasive
descriptions of the disadvantage the company will suffer if the project is not carried out.
On the other hand, there are many cases when the monetary benefits for the project CAN actually be
measured. In that case, it is of course important that such justification be made for the project. In most
companies there is no lack of favorable projects; there is usually just not enough money or resources to do
them. Monetary justification allows us to rank the possible projects with the most favorable projects at the top
and the least favorable ones at the bottom. The company can then go down the list doing as many projects as
the company's funds allow.
Let us digress a bit. A discussion about where companies get their money is in order. Obviously when a
customer comes to us and offers to pay us to do a project, the benefits for us are the amount of money the
customer pays us to do the project and some intangibles like providing experience so we can get more work
like this in the future. Even when the customer is paying, we do not receive all of the money until all of the
14
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work is done. The company doing the project must supply the funds necessary to do at least part of the
project. Where does the company get this money?
The money to do projects probably does not come out of the company's cash on hand. The company probably
borrows the money from a lending institution or sells some stock to investors. All the money obtained for
projects has a cost associated with it. This is the money the company has to pay the lenders and investors for
the use of their money.
Another important factor involved here is when the money for the project is spent and received. Since we are
paying for the use of the money, the longer we use it, the more it costs us. If the customer can be made to
agree to advanced payment or progress payments, we will need to borrow less money for shorter periods of
time, and money will be saved on the project. The justification for the project should take these things into
consideration.

Tell me more …
There are many different justification techniques that can be used. Some of these require very little effort and
produce results that are mere approximations of the justification. These are appropriate early in the project
when we want to have a justification that will allow us to move to the next early step. Although the
justification will consider all of the benefits and costs that are associated with the project throughout its useful
life, early in the project we will be committing funds only to move the project to its next step or phase. At this
point in the project, or at points in the future, we can decide to discontinue work on the project. It does not
make sense to do a costly collection of estimates into the future when we are talking about committing another
$5,000 to move the project to the end of the next phase.
The break-even chart in Figure 2-1 is one of the simplest justification methods that can be used for projects.
Generally this type of justification is used early in the project conceptualization and is very much a rough
justification technique. The break-even chart is merely a plot of the total expected cost of two alternatives
over time. It can be used to compare two or more alternatives. The break-even point is the point at which one
alternative begins to have a total cost less than the other alternative. Although there can be an algebraic
solution to the break-even point, the graphic solution is adequate (in the days before computers, that's all there
was).

Figure 2-1: BREAK-EVEN CHART
The break-even chart is made on a set of X and Y axes. The Y axis is total cost, and the X axis is time. The
scale should be chosen so that the break-even point occurs somewhere in the middle of the chart.
New alternatives will usually have a fixed cost associated with them. Once this cost or investment is made in
the project, it will not have to be made again during the project's life. This is called the fixed cost of the
project. The variable cost of the project is the ongoing cost that continues to occur as we use the project
throughout its useful life.
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An example of this would be a company's considering the purchase of a new machine to replace an existing
one that is used to manufacture its products. The new machine is faster than the old machine, has fewer
maintenance costs associated with it, and produces less scrap and rework. Suppose it would cost $500,000 to
purchase the new machine, have it shipped to the site, set up, and started up with its initial tooling. This cost
will not occur again so we can say that the fixed cost of the project is $500,000. There is no fixed cost
associated with the old machine since it was purchased some time ago and is in place and operating.
The alternatives will also have a variable cost associated with them. The variable cost is the ongoing cost that
occurs over time. In our example this is the cost of operating the machine over time, manufacturing parts, and
doing the work that it was bought to do. In the example given, we are comparing a new machine to the
existing process we now have in operation. When comparing the variable cost of the machines, it is important
that the parameters of the comparison be the same for both alternatives. If the old machine is expected to
produce 400,000 parts per year, the new machine should be expected to produce the same amount. The
variable cost of the machine is the material cost, labor cost, maintenance cost, and all other costs that are
significant.
If we were considering buying a new machine, we would expect the variable cost to be less than the variable
cost of the machine it will be replacing. The slope of the variable cost line will be lower than that of the
variable cost line of the old machine. The new machine's variable cost line starts at some point on the Y axis
equal to the fixed cost of obtaining it. The variable cost line of the existing machine starts at zero on the Y
axis.
At some point the total cost lines&"para">As we said in the beginning of this discussion, this is a rough
justification method. There are many assumptions made. No effort should be made to improve on the
technique by creating more detail and better estimates over time. If a more reliable technique is needed,
another justification technique should be used instead.
The assumptions made generally include a static workload over time, constant maintenance cost over time, no
additional wear and tear on the alternatives, and no changes in labor rates or material costs.
Figure 2-2 shows an illustration of the payback point. In this example we have made a $1,000,000 investment
and have a cash inflow of $750,000 each year following. When the net cash flows total zero, we have reached
the payback point. That is the point where the cash inflows have offset the cash outflows.

Figure 2-2: EXAMPLE: PAYBACK POINT
The payback period justification method is another rough justification method. Before computers were readily
available to project managers, this method was often used as the only justification method and was sufficient
to justify many projects. The payback period is similar to the break-even point except that we are comparing
the total cash outflows to the total cash inflows. In this method all of the relevant cash flows need to be
considered. In most projects there is at first an outflow of money before the revenues, the inflows of money,
can occur. The payback period is the amount of time that goes by before the total cash inflows are equal to the
total cash outflows. The payback method does not require us to compare two or more alternatives. With this
method we need to know only the cash flows associated with this project.
16
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Suppose, as another example, that we are justifying the purchase of a machine that has a total cash outflow of
$500,000. Let us say that the purchase of the new machine saves us $125,000 per year over the existing
machine that we are using. This would be due to higher maintenance cost, since the older machine is slower
and causes more scrap and rework. If the cost savings of the new machine allow us to lower the cost of the
product and this, in turn, allows us to have a greater market share, we should include those cash flows as well.
Let us say that the cash flows are summarized in Table 2-1.

Table 2-1
Year Cash outflows Cash inflows

Net cash
flows
0
500,000
0 −500,000
1
20,000
200,000 −320,000
2
20,000
125,000 −215,000
3
20,000
125,000 −110,000
4
20,000
125,000
−5,000
5
20,000
125,000 +100,000
6
20,000
125,000 +205,000
7
20,000
125,000 +310,000
8
20,000
125,000 +415,000
Notice that in Table 2-1 the cumulative cash flows go from negative to positive somewhere between the end
of year four and the end of year five. We could even interpolate and say that the payback period occurred 5
percent into the next year with the first positive cash flow. This would be four years and about two weeks.
The payback period method has the advantage of resulting in a quantitative result that allows the ranking of
this project with other projects according to their payback point. The other advantage of the payback method
is that it allows for the independent estimation of the cash flows in and out for each time period. In the
break-even method we assumed that costs would continue as they had before.
The major problem with the payback period and break-even point methods is that neither of them incorporates
anything that happens after their respective justification points. If there were a sharp upturn in the cost of the
new machine after the break-even point given in the example, or if there were smaller cash inflows in the
payback point example, they would have no effect on either the break-even point or the payback point. This is
rather short-sighted, and these two methods encourage projects that have high early returns on their
investments. In other words they encourage us to invest in cheap equipment or projects. This may be false
economy. If we actually continue to use the equipment or the results of the project longer, we may find that
spending less in the beginning will have the effect of making us spend much more later in the project's life. To
solve this problem, we must use a more sophisticated justification method.
The internal rate of return on investment method of project justification considers nearly all of the things that
are relevant to the project. It also adjusts the values of the money according to the time value of money. The
time value of money is explained in Chapter 4, and we will not do it again here. This type of justification was
rarely done in business until the advent of computers and then it was seldom done because it was difficult to
explain to some managers, particularly managers who had been brought up using simpler methods of project
justification. The main advantage of this justification method is that it is a model that is a very close
approximation to the actual money flows that the real project will have and very closely represents the real
benefits to the company.
Figure 2-3 shows the calculation that will be performed in determining the internal rate of return on
investment (IRR). The equation shown is a summation. That is, the calculation shown is made for each time
period relevant to the project. The results of each calculation will be the present value of the cash flow for
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each time period, positive or negative. The cash flows are then added together to get the total cash flow
present value. The value of r is varied until the present value of the total cash flow over all the time periods is
equal to zero.

Figure 2-3: INTERNAL RATE OF RETURN CALCULATION
Why would we want to do this? If we think about the present value of money at a given point in time, the
present value of the money would be increasingly less than the future value of the money as the interest rates
became higher. The higher the interest rate, the lower the present value of the money would be. In the
equation, since the value of r is in the denominator, the greater the value of r, the less will be the present value
of any money. As the value of n increases, the value of r will have a greater effect on the present value of
future cash flows.
Eventually we will reach a point where the value of r decreases the present value of the future cash flows
enough that the total of the cash flows comes very close to zero. The value of r when the present value of all
the future cash flows reaches zero is called the internal rate of return on investment.
This calculation is quite simple for any computer to calculate and is usually included on financial pocket
calculators as well. Computing to find the value of r that makes the total cash flow equal zero is solved by
iteration.
The example in Figure 2-4 shows a project that has an initial investment of $1,000,000. One year later the
cash flow is +$300,000, one year after that the cash flow is +$400,000, and so on as shown over five years.
The calculation will have to be made six times for n = 0, 1, 2, 3, 4, 5. The calculation for n = 0 is simple since
the value of (1 +r)n will always be 1 regardless of the value of r. In other words, the value of the negative cash
flow in year zero adjusted to present value is simply the same value.
What is the IRR of a project that has an investment of $1,000,000, including shipping and installation, and
start-up and cash flows at the ends of the years as follows:
1
2
3
4
5

$300, 000
$400, 000
$500, 000
$400, 000
$300, 000

Figure 2-4: EXAMPLE: INTERNAL RATE OF RETURN
The calculation of n = 4; r = 0.3 and FV = +$400,000 is shown in Figure 2-5.

Figure 2-5: INTERNAL RATE OF RETURN CALCULATION
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The table in Figure 2-6 shows the present value of the cash flows for year zero through five for various values
of r. Notice that as various values of r are tried, the net cash flow comes closer to zero. Ultimately the last
calculation produces a value of r = 25.7%. This is the IRR for this project.
Years Flows r = 10%
50%
30%
20%
25%
26%
25.50% 25.70%
n
0.100
0.500
0.300
0.200
0.250
0.260
0.255
0.257
0
−1000 −1000.00 −1000.00 −1000.00 −1000.00 −1000.00 −1000.00 −1000.00 −1000.00
1
300
272.73
200.00
230.77
250.00
240.00
238.10
239.04
238.66
2
400
330.58
177.78
236.69
277.78
256.00
251.95
253.96
253.16
3
500
375.66
148.15
227.58
289.35
256.00
249.95
252.95
251.75
4
400
273.21
79.01
140.05
192.90
163.84
158.70
161.24
160.22
5
300
186.28
39.51
80.80
120.56
98.30
94.46
96.36
95.60
Total
900 438.445 −355.556 −84.1115 130.5941
Cash flows are shown in $1,000

14.144 −6.83432 3.566321 −0.61496

Figure 2-6: EXAMPLE SOLUTION: EIGHT ITERATIONS

What is the requirements process?
There are many ways to develop the deliverables of a project. It is important that a procedure be established
for each project that will ensure that all of the necessary deliverables of the project are found and that all
unnecessary requirements are eliminated from the list of deliverables.
All of the stakeholders of the project must be considered in the development of the deliverables list. The
deliverables of the project can come from many different sources. The client or customer and the user will
usually have the bulk of the specified deliverables, but special care must be taken to avoid overlooking
deliverables because of the other stakeholders.
The requirements process should identify at least 95 percent of the deliverables that will be required for the
project. This will vary with the project. Projects that have a great deal of uncertainty associated with them,
such as research and development projects, have more poorly defined deliverables. All projects have a certain
amount of uncertainty associated with them. Depending on the uncertainty, it will be necessary to discover
and define some of the deliverables as the project develops. This is called progressive elaboration.

Tell me more …
One of the greatest reasons for failed projects is poorly defined project deliverables. If the project deliverables
are poorly defined at the beginning of the project, the budget and schedule will be understated. The resources
for the project will be understated as well. While this simply makes the project a smaller project than it really
is, the missing deliverables will be discovered at some point, and they will have to be provided. Now we are
getting into the execution part of the project, and we have to add new requirements and find the budget and
resources to do them.
There are many ways to arrive at the required deliverables list. Figure 2-7 suggests a process that has many of
the characteristics of a good deliverables definition process.
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Figure 2-7: REQUIREMENTS PROCESS
We begin by listing the needs and desires of the stakeholders. This is not too difficult, although it will take
some time and will be a lengthy list. At this point we allow anything that anyone wants to become part of the
"wishes and desires" list. Many of these items will be quickly eliminated from the project. For the proper care
and feeding of the stakeholders, it is good to allow this kind of list to be created. It ensures that everyone has
had a chance to state his or her favorite requirement.
Next we review the wishes and desires. We eliminate any of the items on the wishes and desires list that can
be agreed to unanimously. If there is an objection, the item should remain on the list for the time being until
further investigation can be made. The group reviewing the lists can be all of the stakeholders on a small
project. On larger projects, review committees of specific stakeholders can be organized to review groups of
items that are related. The result of this meeting or this series of meetings is the list of "needs".
The items that are on the list of needs now are investigated. Some items will require individual justifications
while others will require minimal investigation. Regardless of the investigation that takes place, items that are
excluded are documented as to why they have been excluded from the project. At this stage in the process, the
items excluded as well as the items not excluded will have their descriptions elaborated to reduce any
misunderstanding. The items that remain are the potential deliverables for the project. We will call them the
"requirements".
The requirements are not the final deliverables of the project. For many reasons some of the requirements may
be eliminated before the scope baseline is established. Until we establish the scope baseline, there is no
requirement to process a change request through the change management process to add or delete
requirements.

What is a scope statement?
The scope statement is the defining statement of the project. It is the document that defines the project and is
the basis for making decisions about the project. The scope statement is a dynamic document in that in the
beginning it contains the information available, and as the project progresses, it is changed and added to. It is
the primary document used for understanding the project and its nature. The scope statement includes the goal
statement, the project justification, the products that the project will produce, the deliverables, and the success
criteria of the project. The scope statement should also include the things that the project will not do. These
statements should include exclusions from the project deliverables and any identified constraints and
assumptions that have been made.

Tell me more …
The goal statement is a short statement of what this project is about. Goal statements are not strictly required
but help to give a short description that people can use to recognize the project where the name of the project
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