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1
Introduction to 

Project Management 

• What is project management?
• What characteristics define an effective project manager?
• What principles are important in project management?
• What techniques are useful?
• What skill sets are important?
• Why is there a need for good project managers?
• How is the balance between managerial and technical factors 

achieved?
• What are the ethical values of a good project manager?

 Themes of Chapter 1  
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 Introduction  

THIS CHAPTER INTRODUCES MANY OF THE THEMES THAT WILL BE DIS-
cussed fully later in the book. It describes what project management is and what the char-

acteristics of an effective project manager are. It points out the skill set needed by a project 
manager for the successful completion of a project. It outlines principles and techniques that are 
important for a project manager to succeed. The project development life cycle is defined in five 
stages, and its usefulness for successful project development is described. The various stakehold-
ers who play key roles in a successful project are also described. These stakeholders include vari-
ous types of clients, both internal and external to the organization. This chapter also describes 
why there is a need for good project managers and the ethical values that project managers need 
to have. Finally, this chapter describes what is presented in the rest of the book and how the 
content of this text is designed to provide a balance between managerial and technical aspects 
of project management. In the book, we will look at cases describing successes and failures (we 
learn from both) and some failing projects that have been turned around into successes. 

1.1  What is project management?  
A PROJECT IS temporary (though the time span may be from a few days to a few years); it has 
a particular purpose for the customer (sometimes referred to as the project sponsor); and it requires 
resources (the budget allocated will be for people, technology, and other resources).

A PROJECT is a non-routine one-time job limited by time and budget 
to meet a specified need of the customer. 

The development of large and complex projects demands sophisticated processes for planning, 
scheduling, and controlling. The demand on resources, including human, financial, structural, and 
organizational resources, for these projects has increased. At the same time, executives are increas-
ingly challenged to justify huge expenditures for proposed projects in value-added terms. They 
are also required to comment on the likelihood that the project will be delivered on time, within 
budget, and performing the expected functions. Large projects are prone to budget overruns, de-
lays, and not delivering on promises. In other words, the challenges of delivering successful projects 
require excellent project management. 

Whether the domain of the project is construction, systems development, production, opera-
tions, or whatever, project management remains the same in principle. The following definition is 
provided by the Project Management Institute (PMI):

PROJECT MANAGEMENT is the application of knowledge, skills, tools, 
and techniques to project activities to meet project requirements.

Because of the potential organizational impacts of projects and the mixed records for project 
success, good project managers are in very high demand because they play such a critical role in 
the development and delivery of projects. In recent years, therefore, all disciplines have recognized 
the importance of project management skills. Business curricula have been increasingly revised to 
incorporate courses that deal with project management principles. Project management skills are 
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necessary for a team leader who is responsible for channeling collective team activities to produce a 
project within budget, in a timely manner, and with the required functionality. 

For any project to be developed or modified successfully, several activities must take place to 
varying degrees. Although there are different terminologies applied to these stages, the activities 
relate to the initiating, planning, developing, implementing, and closing of a project. These 
five stages, shown in Figure 1.1, will be described further later in this chapter.

Initiating

Planning

Developing

Implementing

Closing

Figure 1.1: Life cycle of a typical project – first approximation

The quality and usefulness of the project outcome will depend on how well these activities 
are performed. The project manager is the person who is responsible for making sure that these 
activities occur on time and with the right emphasis. An effective project manager must not only 
understand the technology and its impact, but also the role that each of these activities plays in the 
successful development and implementation of a project. Thus, this book emphasizes the impact of 
projects on people and the organization – it is concerned with the organizational aspects of change 
that are brought about by the development and implementation of a project. 

Interestingly, most books on the subject concentrate on the technical side, yet our interviews 
of project managers, as well as our personal experience, indicate that the non-technical aspects are 
of more concern to project managers than the technical aspects. In this book, we have a balance of 
the two aspects.

1.2  Project management in modern organizations  
ORGANIZATIONS REEVALUATE JOB descriptions frequently and add management respon-
sibilities for new and current employees. As a result, separate and distinct tasks in the traditional 
work environment are now integrated and managed by the same person. This trend has gradually 
reduced the need for some middle level managers who were primarily responsible for work planning 
as well as horizontal and vertical communication with other middle level managers, subordinates, 
and superiors. These middle level managers also made sure that ‘the left hand knew what the right 
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hand was doing’ and thus avoided overlap and confusion as well as controlled the work flow. This 
essential function of middle level managers must not be lost in the change process.

The new reality reshaped the role and definition of the work unit; it made ordinary tasks more 
integrated and in need of instant coordination with other tasks. More and more jobs have become 
multi faceted and involve an increasing number of variables that influence decision outcomes. This 
has created the need for more specialized careers that did not exist before. These new careers involve 
the need for greater understanding of business missions, goals, and objectives. Integration of work 
across functions and organizations has increasingly become a norm. This has influenced career op-
tions in different ways: On the one hand, it has increased the responsibility, influence, and com-
plexity of most jobs and, on the other hand, has created opportunities for those with the know-how 
to manage these multi faceted tasks effectively. 

However, the growth of new ideas, products, and services created the challenge of keeping up 
with new projects. Delayed and over-budget projects became the norm rather than the exception. 
For example, a two-year backlog for the development of an information system was considered 
almost normal in many organizations. Fortunately, the adoption of rapid development methodolo-
gies, techniques, and tools has helped to ensure a more timely response to project development and 
implementation. 

Project management has become one of the most sought-after positions in service as well as in 
manufacturing industries and in private as well as public organizations. Project management has 
gradually replaced the traditional middle management position. By its nature, the job of project 
manager combines a set of responsibilities that span from understanding the business model of a 
firm to managing human resources to addressing organizational needs. A project manager’s primary 
role involves managing all aspects of a project from the beginning to the end and delivering it as 
specified, on time, and within budget. 

1.3  Principles, techniques, and tools  
A PROJECT STARTS when someone within an organization initiates the idea of a new system 
or suggests the modification of an existing system. Initiation is the first step among many steps 
necessary for the development and implementation of a successful system. Whether or not the 
initial idea is carried forward into the development and implementation stages is influenced by a 
variety of factors, some of which are tangible and easier to measure (such as the cost of equipment 
and personnel) and some of which are intangible and harder to assess (such as organizational and 
political support). 

 Large organizations often employ some form of project committee that evaluates and rec-
ommends project proposals. This committee will normally follow a priority scheme that includes, 
among other things, the elements shown in Figure 1.2. In smaller organizations, senior manage-
ment or ‘the owner’ usually makes the decisions. 

Once a project is recommended for development and its budget is approved, it will go through 
the project development life cycle, which ends with the implementation of the proposed idea and 
the formal closure of activities, contracts, and documents. 
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• The strategic and operational needs of the organization as determined by top 
management

• Client requests for increasing the efficiency of operations or providing support 
not presently available 

• Views of all stakeholders and their ‘political’ force
• Particular issues, such as ‘customer value’, ‘improved processes’, or concentra-

tion on particular performance measures
• Major revisions to existing products and services due to changes in the organiza-

tion or its environment 
• New opportunities, perhaps due to the availability of new technology
• Competitive pressure, a matter of ‘keeping up with the competitors’

Figure 1.2: Prioritization factors

The triple constraints of scope, time, and cost affect all projects, regardless of size or type, 
and are reflected through the necessity of defining the project as specified, on time, and within 
budget. These triple constraints directly and proportionally affect each other like three sides of a 
triangle, as shown in Figure 1.3. For example, increasing the scope of a project will increase its cost 
and/or the development time. Reducing the time to delivery is likely to increase the cost of the 
project.

Scope Time

Cost

An increase in 
scope

Leads to an
Increase in time ...

… and/or an 
increase in cost

Figure 1.3: The triple constraints of scope, time, and cost

The project manager is responsible for the successful delivery of this one-time job within the 
limits of the allocated resources. In order to be successful, the project manager must start by getting 
answers to some important questions relative to the issues listed in Figure 1.4. Without the project 
manager, there will be real problems as there will be no one to galvanize the team together towards 
the goals of the project.
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• Specific objectives of the project
• The expected delivery time for the project
• The limits on resources
• The extent of the available talent pool
• Key stakeholders – people who initiated the idea and those who will be recipients 

of the final product 
• Top management support
• Inter-organizational relationships, especially for large projects

Figure 1.4: The issues for the project manager to consider

Let us look at these issues. A particularly important function of the project manager concerns 
project scope. The project scope is a key success indicator, as it defines objectives, is essential to 
evaluating resources, and is critical to achieving customer satisfaction. One of the persistent prob-
lems in most projects is the phenomenon known as creeping scope. This problem occurs when 
stakeholders or proponents of the project gradually expand their requests by adding new features or 
modifying initial specifications. The stakeholders may expect these improvements at the same cost. 
If not controlled, this creeping process will eventually affect customer expectations – they will be 
too high – and thereby the evaluation of the project’s outcome inevitably leads to disappointment. 

In order to save time and get the project underway, inexperienced project managers often 
spend too little time on developing a clear and agreed upon description of the project scope and 
detailed project requirements, and they start development activities prematurely. This will eventu-
ally haunt the project team in general and the project manager in particular because, as the project 
gets closer to the finishing line and customers have a clearer understanding of the project outcome, 
customers can keep coming up with even more requests. Not only does the scope creep affect the 
due date for the project, but it also affects resources and other projects. After completing a project, 
team members and the project manager may be assigned to another project that has been scheduled 
to start following the completion of the current project because the latter has had to be put back. 

However, there is a balance to be struck here: Scope needs to be clearly defined, but within 
that, some change in requirements has to be expected and dealt with. The world does not stand still! 
Thus, there needs to be some built-in flexibility regarding changes in requirements. We will return 
to this problem later.

Once the scope is clearly defined, resources are estimated and the completion time for the en-
tire project is established. A clearly-defined scope helps the project manager estimate the time, cost, 
and human resources required for the project. The available internal talent pool is often a key 
factor in deciding whether or not to outsource some aspects of the project. Outsourcing refers to 
the procurement of talent, such as consultants and suppliers, from outside of the organization and 
sometimes overseas. The latter is frequently referred to as offshoring. This is an important topic, 
and we devote  an entire chapter to outsourcing and offshoring in this book. 

The project manager must evaluate carefully what resources are available and for how long and 
with what flexibility they are available. Highly qualified individuals and domain experts may be 
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scheduled to work on separate projects and as a result their time is allocated to each project based 
on what was initially agreed upon for each project. In such cases, the project manager must make 
sure that adequate human expertise with necessary flexibility is allocated to the project in order for 
the project to be completed in a timely manner. Estimating resources is an important responsibility 
for a project manager, and it is extensively discussed later in the book. 

The next two issues in Figure 1.4 relate to key stakeholders of the project and top management 
support, both of which are considered critical for the success of any project although in different 
ways. It is important to know how to communicate and to understand why communication skills 
are critical. 

The project manager must be able to communicate properly with key stakeholders of the 
project throughout the project development life cycle. The stakeholders of a project include in-
dividuals at all levels who have interest in the project and its final product. The list includes the 
stakeholders shown in Figure 1.5. We look at stakeholders in more detail in a later section.

• Top management
• Those who fund the project, such as functional area managers
• Those who directly work on the project, such as team members
• Primary customers 
• Clients of the project outcome
• Suppliers

Figure 1.5: Some of the stakeholders of a project

Top management support is critical to the success of a project for reasons of support as well 
as recognition. The project manager must initially succeed in convincing top management that 
the proposed system has organizational value and serves the overall business strategy that the orga-
nization has adopted. Without initial support by top management, the project will not start, and 
without the continued full (not lip-service) support of top management, its development will be 
hampered. If it is not seen as a top management priority, it will not be a project that people in the 
organization need to care about much or give the time and effort to that are necessary for its suc-
cess. A key vehicle for obtaining continued support is clear and timely communication that informs 
top management as well as other key stakeholders about project progress and status. In particular, 
stakeholders would like to know whether the project is making timely progress (that it is on sched-
ule) and is within budget. It is important to communicate and explain, as early as possible, delays and 
unexpected costs. It is the top management that will eventually have to approve additional funds and/
or extend the project deadline; therefore, it is critical to minimize the element of surprise before 
requesting additional support, if it becomes necessary. 

Inter-organizational relationships are important, particularly for large projects. The success of 
integrated projects depends on the broad participation of people in those functions that will be 
affected by the outcome. Further, globalization means that many – if not most – projects have ad-
ditional international design considerations to take into account in their scope. 

We will look in more detail at the human qualities required by a project manager, but good 
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communication skills are an obvious prerequisite. The project manager should understand and 
establish appropriate communication modes to inform all interested parties effectively. Early in the 
project development life cycle, the project manager should identify what communication model 
works best and establish the process and means to ensure good communications. For example, if 
email seems to work effectively and with ease for all concerned, then that could be the main mode 
of communication. However, there are situations or environments where email systems exist but 
they do not get used, for one reason or another. In that case, this communication medium may not 
be effective unless some behavioral changes take place in the organization. What is important is 
that the message is communicated effectively, by whatever means. Establishing the mode of com-
munication early in the project development life cycle is important. 

1.4  Project life cycle  
EVERY PROJECT GOES through several distinct stages before it is complete. A typical proj-
ect involves a spectrum of activities that starts from the initiation phase, when the project idea is 
formed, to the delivery phase, when the project is complete and team members and management 
can move on to other projects. The project life cycle gives a useful viewpoint for the project man-
ager to employ in planning activities, allocating resources, setting milestones, monitoring progress, 
and communicating developments. While there are many different project life cycle models, a typi-
cal generalized one was introduced in Figure 1.1. Figure 1.6 is a more detailed version of Figure 1.1. 

Initiation stage – At this stage, a project is initiated and a commitment is made. A person, a 
group, a unit, or units within the organization may initiate the need for a system. This need might 
have been identified when a problem arose in the organization or when a need for change was rec-
ognized. Usually a process is then followed to determine whether the idea should be supported or 
not. Sponsors of the idea must make the case as to why the new project is needed and how it helps 
organizational objectives. This is a challenging task since there are often competing proposals vying 
for limited resources. Proposals that are closely aligned with organizational strategic objectives have 
a better chance of receiving top management support. At this stage, someone is appointed as the 
manager of the project and will be responsible for carrying out the project through the develop-
ment life cycle and delivering the final product, assuming the project comes to fruition: This is the 
project manager. 

Planning stage – At this stage, the project scope is defined as clearly as possible, objectives 
are described, and activities are planned. Team members are identified and responsibilities are as-
signed. If the project manager was not appointed at the initiation stage, someone will be assigned 
this position at the early stage of planning. At this stage, the project manager is responsible for es-
timating cost, scheduling work, forming the team or teams, assigning responsibilities, establishing 
a communication mode, planning quality control, and designing risk analysis. If there are different 
proposals for achieving the objectives, a choice needs to be made between the alternatives. Some-
times there are constraints that limit choice, but the solution agreed upon needs to be reasonable to 
schedule, economically worthwhile, and organizationally acceptable. Specific and unique resource 
needs are also identified and commitments are obtained. For example, depending on the scope and 
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nature of a project, specialized know-how and expertise may be necessary. The project manager 
must, in such cases, determine whether in-house expertise is adequate to satisfy the project needs or 
whether arrangements need to be made to fulfill them externally. Planning activities are critical to 
the success of project management, since they map out what needs to be accomplished, how they 
are to be accomplished, how progress is to be monitored, how quality is to be controlled, and - in 
short - how the project is to be managed. Since estimates of resources and activities are not always 
projected accurately, planning must allow for some flexibility in this respect. Things are not cast in 
stone and a project plan may need adjustments during the development phase. However, changing 
the plan must be done following an agreed upon process. For large projects, a committee is usually 
responsible for the evaluation and approval of proposed plan changes. 

Initiating

Planning

Developing

Implementing

Closing

Project is initiated and commitment is made
Sponsors make the case as to why the new system is needed
Project manager is appointed

Project scope is clearly defined
Objectives are described
Activities are planned
Team members are identified and responsibilities are assigned
Project manager estimates  cost, schedules work, forms the team, assigns responsibilities,
   establishes a communication mode, plans quality control, and designs risk analysis
Resource needs are identified and commitments are obtained

Purchase requisitions are prepared and sent out 
Proper authorizations are obtained for assigning human expertise 
Inter-organizational communication channels are established 
Requests for release of equipment and material are prepared and sent
Contracts for outside vendors and new hires are prepared and forwarded
Revisions and changes to the project plan are made
Progress is monitored; cost and time are controlled; and communication is maintained

The product is delivered to the customer
All tests are carried out and instructions and manuals are prepared
Training is carried out for at least the principle users and customers of the system

.

The new system is integrated with other existing systems
Project resources, equipment, and materials are released to other projects
Material transfer documents are prepared and approved

.

Team members are reassigned to new projects.

Customer formally accepts the project
Project team members are evaluated
Vendor contracts are terminated
Documents and forms are archived
The project is audited

The project is designed in detail and developed

Figure 1.6: Life cycle of a project – more detailed

Development stage – This stage, sometimes known as the executing phase, encompasses 
the detailed design up to, but excluding, the final implementation of the plan. It is important that 
the design is detailed as it is difficult to estimate accurately if the design is unsure. The executing 
stage, as a whole, is the stage in which mental and physical activities take place. Activities are coordi-
nated with the aim to deliver the specified outcome on time, within budget, and to the satisfaction 
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of the customer. Here are a few examples that illustrate activity types at this stage of the project 
development life cycle: purchase requisitions are prepared and sent out; proper authorizations are 
obtained for assigning human expertise; inter-organizational communication channels are estab-
lished; requests for release of equipment and materials are prepared and sent; contracts for outside 
vendors and new hires are prepared and forwarded; revisions and changes to the project plan are 
made by following an established process; progress is monitored; costs and time are controlled; and 
communication is maintained. Regular monitoring to determine that the project is being carried 
out according to specifications is critical at this stage. Quality assurance is obtained through 
quality control that is built into the process, with responsibilities clearly assigned. 

Implementation stage – At this stage, sometimes known as the control phase (though we 
would argue that ‘control’ features throughout the project), the product is delivered to the custom-
er. All tests are carried out and instructions and manuals are prepared. When necessary, training is 
planned and carried out. Such training programs may be specific and limited to certain individuals 
or may be more general and include a wide range of clients. In any case, training programs must be 
designed to facilitate their effective use by the customer. The project manager must be careful not 
to disrupt other projects or operational systems. Project resources, equipment, and materials are 
released and redeployed to other projects. Material transfer documents are prepared and approved. 
Team members are reassigned to new projects. 

Closing stage – At this stage, the project is closed from an administrative point of view. Ac-
tivities at this stage include: formalizing customer acceptance of the project; evaluating the project 
team members; terminating vendor contracts as well as the employment of those hired specifically 
for the duration of the project; archiving all documents and forms relative to the project; and con-
ducting of the project audit by individuals other than the project manager or project team. The 
primary intent for the project audit is to formalize and document the lessons learned, to generate 
a report that summarizes experiences gained, and to suggest ideas beneficial to future projects. The 
intent of the project audit is not to point a finger at individuals or to punish anyone. The project 
audit is a review of facts relative to events, activities, and processes for the purpose of organiza-
tional learning. Organizations need to learn from their successes and failures through this knowl-
edge sharing (its organizational memory) and build on this past experience to improve future 
performance. 

However, Figure 1.6 represents an idealistic view of project management. In fact, in any proj-
ect this process is likely to be much more complex, with many iterations and jumps. Figure 1.7 
attempts to show the complexity of a real project.

1.5  Stakeholders  
STAKEHOLDERS ARE PEOPLE who will be in some way associated with the project and in-
clude internal or external individuals or groups. The boundaries between internal and external 
stakeholders are often blurred. Think, for example, about situations where products are developed 
between groups of internal and external people under outsourcing conditions. Many organizations 
do not have a rigid separation between internal and external groups working on a project. Often 
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multi-skilled project teams, capable in both business and technology, are formed for a particular 
project. They all have some kind of stake in the success of the project and need to work together 
towards a common goal. Good communication will help to make such an atmosphere feasible.

Initiating

Planning

Developing

Implementing

Closing

.

.

.

An iteration back 
to the first stage

Some iterations 
within a stageAn iteration direct 

to the third stage after 
returning to first stage

Figure 1.7: Indicating the potential added complexity of a real project

However, if we accept this wider view of the stakeholders of a project, it might be difficult for 
the project manager to decide how to proceed. For example, how does the project manager evaluate 
the relative importance of each stakeholder if there is conflict? Stakeholder analysis is a tech-
nique to help project managers in such circumstances (Figure 1.8). 

Stakeholder Attitude Power/Influence Actions

Tom (clerk) Negative – concerned 
about job

Little Keep him informed and try to 
reassure him that his job is safe

Doris 
(manager)

Positive – sees 
potential increase in 

status

Medium – but 
key member of 

the project

Manage her closely and ensure her 
satisfaction with the potential of the 

project and her role in it

Figure 1.8: Stakeholder map

Stakeholder analysis is often done in a kind of brainstorming session and then documented 
as a list or a set of interconnecting circles, sometimes known as a stakeholder map. These stake-
holders are then considered as having some relevance or potential input to a system under develop-
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ment and therefore might be consulted and involved. We might consider stakeholders as having 
higher and lower power (and influence) and higher and lower interest. We may simply monitor 
those stakeholders who are in the low power/low interest quadrant but involve those stakeholders 
in the high power/high interest quadrant. Other stakeholders warrant at least to be kept informed. 
The stakeholder map might look at the needs of each group or individual. Some practitioners 
argue that ‘interest’ is too narrow a term and use ‘attitude’ and ‘confidence’ instead. Usually each 
stakeholder group is considered as having some specific requirement that needs to be considered 
and addressed in the project. They are seen as groups who have diverse requirements that need to 
be addressed by the project in order for it to be successful. Indeed, a project manager might hold a 
workshop with the key stakeholder groups at the beginning and at other times in a project. Stake-
holder analysis provides a way to make explicit, or give a voice to, the claims of all the stakeholders 
involved in the project.

1.6  Project management and ethics  
THE DISCUSSION OF ethics in business courses often generates interesting reactions. Some 
students see ethical issues less relevant to the business domain. Some consider ethics as an individu-
al trait that is formed early in life and influenced by the family environment and values and feel that 
it is less likely to change later in life. As our thought processes evolve through learning, experience, 
and interaction with others, our values are reaffirmed or reformed. In reality, ethics influences our 
decisions continuously as we try to distinguish right from wrong. Ethical issues in project man-
agement are prevalent as we provide estimates of time and cost, evaluate individual performance, 
communicate completion dates, and so on. We estimate project costs and time to the best of our 
abilities by trying to use our professional expertise and experience. It is unacceptable to falsify these 
estimates or to exaggerate benefits. Ethical issues are more acute in situations where there is pressure 
on the project manager to give ‘good’ news about the due date, progress, safety, accuracy, and the 
like. It is important to distinguish mistakes from misrepresentation or falsification.

Do you think students who cheat (in exams or by copying coursework) are likely to continue this 
habit in the business domain?

Many companies have codes of conduct to guide employee behavior. Professional organiza-
tions have in place codes of ethics that they publicize and make available for their members as well 
as for the public. For example, see the Project Management Institute (PMI) members’ code of ethics 
and the joint Institute of Electrical and Electronic Engineers and Association of Computing Ma-
chinery (IEEE/ACM) code of ethics and professional practices for software engineers. Similar codes 
are available for other organizations and many are available on the web (see, for example, that of 
the British Computer Society at www.bcs.com). There is a great deal of overlap in professional and 
ethical codes for different organizations because they share core principles. Decisions have conse-
quences. Project managers must always contemplate the impact of their decisions and continuously 
ask themselves how their decisions affect the stakeholders and how their decisions will be judged 
by everyone in the organization.

An individual’s ethical conduct is influenced by education, family, religion, and work envi-
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ronment to varying degrees. Organizational environment, culture, decision processes, and reward 
systems also influence employees’ beliefs in doing the ‘right’ thing. The organizational environment 
is also affected by the conduct of individuals. Organizations benefit from the ethical behavior of 
their employees and, therefore, they have a vested interest in promoting it. The ultimate success of 
a project is based not only on the actual outcome but also on the way the outcome is accomplished. 
Good means and good deeds go hand in hand; falsifying one leads to falsification of the other. 

It is important to project managers that they can be trusted and are trusted. Team members are 
prepared to go the extra mile and put in the extra effort for leaders that they trust and respect. It is 
hard to define trust, but we know that individuals are trusted depending on their character, compe-
tency, and ethical standing. Project managers who are perceived as ‘political animals’ or ‘manipula-
tors’ may succeed for a while by pulling rank or enforcing rules but will eventually face resistance 
and non-cooperation. The project manager’s leadership should be free of ‘game play’. When team 
members feel that games are being played or that there are hidden agendas, their interaction will 
be affected, and soon, the entire environment will be changed. Project managers need also to build 
trust among team members, and trusted project managers have an easier job of doing that. 

There are situations where not all of the facts are known and ambiguity may exist. Effective 
project managers are upfront about these situations and explain what they know and what they do 
not know about the situation. It is important to realize that trust is built over time, and trusted indi-
viduals are given the benefit of the doubt in unusual situations. For project managers who have not 
been on the job long or have not worked with their team long enough to build the necessary level of 
trust, unusual situations may prove more challenging. On the other hand, ambiguous and unusual 
situations provide unique opportunities for the project manager to demonstrate competency and 
built trust. It is very important that your team members feel that you want to do the ‘right’ thing. 

In his book, Seven Habits of Highly Effective People, Stephen Covey suggests that effective man-
agers have ethical characteristics evidenced by respect for the individual, dignity, fairness, pur-
suit of truth, and helpfulness. In situations where there is sufficient funding, support, equipment, 
and the like but resentment and lack of full cooperation is still present, project managers should ask 
themselves the questions seen in Figure 1.9.

• Have you been true to the purpose of the project?
• Have you treated everyone alike, giving everyone a chance?
• Have you been consistent, do people know where you stand?
• Have you been fair in your evaluation of others?
• Have you been open to suggestions and opinions?
• Have you accepted responsibilities and admitted mistakes?

Figure 1.9: Reflections on ethics

These are not ambiguous questions that require a great deal of analysis. You may even be able 
to ask some of your key team members for feedback on some of these questions. If you have been 
open about your mistakes and have shown that you respect the opinions and suggestions expressed 
by others, you will get valuable feedback. 
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If you ask people what they like about their boss, you will be surprised how much simple 
things make a difference: “I like working with my boss because she listens carefully and explains 
things clearly,” “I like my boss because you always know what he expects from you,” “I like my boss 
because she treats everyone the same,” or “I like my boss because he is reasonable.” These comments 
indicate both trust and competency. You cannot develop trust in people who do not know their field 
and cannot promote confidence in those they work with. Competency must be evident in technical as 
well as business domains. A software engineer who is well trained to design and develop complex 
systems may not necessarily be able to manage a project. Developing a project involves more than 
knowing the technical dimension alone: It involves human resource management, conflict resolu-
tion, confidence building, networking, coordination, control, and the like. Indeed a technical defi-
ciency can be made up for through the support of experts, but an ethical deficiency is much more 
difficult to fix.

1.7  Text content and objectives  
THE INTENT OF this text is three fold:

First, to study and understand the job of project management: 
• What kind of subject area it is
• What it entails
• How it relates to other subject areas 
• What opportunities and challenges it provides 
• Why it is important for business professionals

Second, to study and understand what makes a person successful as a project manager: 
• What kinds of skills are needed?
• How much technical expertise is required?
• How much management talent is necessary? 
• What individual traits are important to be successful at this job? 

Third, to study and understand the methods, tools, and processes necessary for successful proj-
ect management:

• How to manage time.
• What software tools are available and how to use them.
• How to measure quality.
• How to measure performance.
• What techniques are available for quality control?
• What methods are most useful to the project manager for keeping track of events and 

activities?
This text, therefore, focuses on what project management is, what type of person will make a 

successful project manager, and what helps an individual to be a successful project manager. While 
these three themes run throughout the text, the chapters are not arranged under three modules. 
This is because it is important to learn about all three areas concurrently. It is also due to the fact 
that it is not always practical, or useful, to deal with one concept in isolation, without reference to 
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the others. Therefore, while some chapters may discuss only one theme, others combine multiple 
themes. 

However, these three aspects of project management are seen in the context of how proj-
ect management impacts the organization as a whole, and more specifically those stakeholders 
directly impacted by a project.

This text is also written with a broad spectrum of project managers in mind. In other words, 
the intent is to make this text valuable to a wide range of professionals and relevant to management 
students in general. Thus, the type and coverage of each topic is determined and evaluated with the 
intent to create a balance between the science and the art of project management. Management 
issues, such as evaluation, planning, and strategy, are combined with analytical and software skills, 
such as understanding networks, techniques, and tools such as PERT-CPM, to create an appropri-
ate balance so that individuals with backgrounds either in areas of management or technology are 
able to benefit from the text. This balance is important since most project management jobs require 
both technical and managerial competencies. 

Even if you have no intention of becoming a project manager in the near future, at work you 
are very likely, nevertheless, to be a member of a project team, and therefore, the interests of the 
book are still very relevant to your career development. 

The Introduction chapter introduced the topic of project management and provided an over-
view of project management principles and tools. This chapter has introduced many of the concepts 
and themes that are discussed more fully in the chapters that follow. This chapter also outlined the 
intent and focus of the text and set the tone for the remaining chapters. 

In the chapter on Scope, the initial and important stages of project development are described. 
It shows how to define project scope at an early stage so as to assist development and implementa-
tion in meeting project requirements. 

The chapter on Cost describes how to estimate costs in order to be able to carry out project 
activities and deliver a final product that provides the predicted benefits. 

Once a project is identified and costs are projected, the task of scheduling activities starts. The 
chapter on Scheduling describes the essentials of project time management and scheduling. This 
is an important chapter since it describes how activities depend on one another and how progress 
is monitored through proper scheduling. Time management tools, such as PERT, are described 
that assist project managers in monitoring progress. Reliable estimates are essential for setting and 
controlling activities and schedules. 

The chapter on Leadership describes project management leadership and its importance to the 
success of any project as well as its impact on the project as a whole. The roles of team members are 
discussed and information provided about project management careers in this chapter. 

The Team chapter describes team formation. Identifying competent and reliable individuals 
as team members is an important activity for the project manager. We discuss characteristics of an 
effective team. 

In the chapter on Risk, we describe how project risks are identified and planned for. It de-
scribes the need for contingency planning in the event that changes become necessary or that ad-
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ditional resources are required. Continuous monitoring of project activities is a critical function of 
project management. 

Outsourcing and offshoring are now key elements of any decision in project management. 
Will some of the project be developed by another company, perhaps in another country? This is 
discussed in the chapter on Outsourcing and Offshoring. 

Projects are evaluated from different perspectives: top management, the customer, team mem-
bers, and the triple constraints of cost, time, and quality of outcome. The chapter on Measuring 
Success shows why measuring project success is important and describes approaches that help an 
organization evaluate the final product effectively. 

Finally, the chapter on Closure describes the final step in the project life cycle: administrative 
closure. Formal closure helps tie up loose ends and creates archival documents for future use. 

Each chapter ends with a summary, discussion questions, exercises, and a short bibliography 
for further study. Some chapters have an appendix, which might be a case study, other reading ma-
terial, or another exhibit for further study, discussion, group work, or class work. 

1.8  Interview with a project manager  
REAL WORLD SITUATIONS do not always correspond with what is covered in text books. 
Text books tend to be comprehensive, covering all aspects of a subject area. However, there is 
always something unique about any situation that makes it different from all others. In order to 
understand the career of project management better and get a perspective of real world issues, we 
conducted numerous interviews with qualified individuals. All of these individuals were profes-
sionals who either started their career managing projects or grew into a project management career. 
Some of these individuals have had formal training in project management, and many of them 
learned through practice and experience. Some planned their career towards project management, 
and some were drawn into it because of demand and company needs. In any case, they all find the 
project management experience both challenging and rewarding at the same time. 

We will share examples of these interviews here and elsewhere in this text to complement, not 
replace, the material. We did not plan the study to capture everyone’s responses to the same ques-
tions. Rather, we asked each respondent a somewhat different set of questions, although the more 
important questions were repeated. Repeated questions relate to opportunities and challenges, suc-
cesses and failures, personality traits and skills, and so on. We are indebted to all interviewees and 
thank them for sharing their insights and experiences with us. 

The interview in each chapter does not necessarily directly relate to the material covered in the 
chapter, but the issues and lessons within the interview content can be appreciated by the reader at 
that time.

Most of our interview transcripts represent excerpts from an interview with a project manager 
who learned their career through practice and experience. Our first one, however, is now an owner-
manager of a small company, and we wondered whether he thought that his issues were different 
from that of a project manager in a larger firm.
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 Interview  

Q TELL me about your background?

“I am now owner of a small 
company of 15 full-time 

employees and several part-time staff working at 
home and we develop niche software products. 
I am effectively project manager for all projects 
in the business. Previously, I was at a large com-
pany as a senior analyst, developing software 
products”

Q HOW are the project management 
concerns different?

“You have no idea. All the books and 
courses seem to be for large com-

panies. At my previous company we had strate-
gies, plans, and objectives all worked out. We 
had groups representing user interests. We had 
formal procedures for justifying and evaluat-
ing our projects. It was very bureaucratic. Mind 
you, we still got it wrong a lot of the time. So 
they should still learn a lot from you.” 

“But in a smaller company like ours there is 
much less need for a formal procedure, and we 
cannot afford it in any case.“

Q HOW can you justify that statement?

“Look, there are relatively 
few people involved and 

I know them all – even people working at home. 
It is much easier to judge things. Accountability 
is clear, we know whose fault it is if things go 
wrong, and in any case, everybody involved is 
working to ensure the success of the project. My 
staff are much more flexible than the unwieldy 

project teams I had to deal with before. And in 
any case, things are usually simpler.” 

Q WELL let me put a few arguments 
to you. For example, your approach 

may lead to you overlooking things or jumping 
on the first solution, which may not be the best, 
as you haven’t discussed the issues fully.

“There may be some 
truth in what you say, 

but we don’t have the resources or the time to 
do what big companies can do. The danger that 
I see most is a bit different and that is I basically 
own the company and, though I think I am a 
nice man, I am seen as the boss. People don’t 
challenge me as they should even though I ask 
to be contradicted. Yes, that is a concern and I 
am not infallible.” 

“Actually when I think about it, I do many 
of the things a large company does, even if I do 
it less formally. For example, I make sure our 
important customers get what they want, and 
I work out risk factors, costs and benefits, and 
the rest.”

Q FINALLY, how do you work out 
your priorities?

“First, I know what our key business 
needs are and I start with the most 

critical. I am interested most in the bottom line 
and projects with the highest potential payoff 
get the highest priority. Finally, I give priority 
to those projects which have the lowest risk of 
failure – at least how I see it!” 
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 Chapter summary  

INCREASINGLY, SOME MIDDLE managers 
of the past who managed routine tasks and func-
tions are being replaced with project managers 
who are responsible for non-routine, one-time, 
developmental projects with specified times and 
budgets and for delivering these projects to the 
satisfaction of the customers. This change has 
caused a significant demand for skilled project 
managers. Project management competency 
requires a balance of managerial and project 
domain expertise. Successful project managers 
are able to plan work activities, manage people, 
communicate with all stakeholders effectively, 

monitor project progress, plan and manage 
change, deal with the unexpected, understand 
organizational processes, and so on. They must 
understand the project development life cycle 
and have competency in initiating, planning, 
developing, implementing, and closing a proj-
ect. They must also behave ethically throughout 
the project development life cycle. Career op-
portunities for individuals with such qualifica-
tions and traits have never been stronger than 
they are today. All managers and professionals 
need to be aware of the issues discussed in this 
book. 

 Discussion questions  

a)Project management competency skills in-
clude managerial and technical expertise. 
It has been suggested that technical aspects 
represent the “science” of project manage-
ment and the socio-cultural aspects repre-
sents the “art” of managing a project. What 
do you think of this statement?

b)This chapter defines the project life cycle 
in terms of initiation, planning, develop-
ment, implementation, and closure. Dis-
cuss how this multiple stage perspective 
helps the success of project management. 

c)In your opinion, what are the most im-
portant individual traits for a successful 

project manager? What would be your 
three most important traits? Would the list 
change from project to project?

d)It may be argued that it is not the indi-
vidual traits that make a successful project 
manager but the knowledge of all aspects 
and the understanding of how they inter-
act and influence each other that matters. 
Would you agree with this statement and, 
if so, why?  

e)Do you agree with the small firm compa-
ny director (see interview) that his project 
management concerns are totally different 
from larger companies?

 Exercises  

a)In your own words, describe a project and 
identify major components and activities 
for it. What is unique about the project 
that you have described?  

b)What makes a particular project different 

from other projects: a bridge, planning a 
conference, planning a holiday, or develop-
ing a new degree program? Do you expect 
skill differences across different projects? If 
so, list these differences. 
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c)For an organization that you know (your 
university, for example) identify the stake-
holders of any project (student records, for 
example). Were the stakeholders all con-
sulted about the project?

d)You are scheduled to interview a project 
manager. For your interview, prepare a list 
of six questions that would further enhance 
what you have learned in this chapter. For 
example, ask about opportunities and chal-
lenges of a project management career or 
the most important skill based on the ex-
perience of the person you will interview. 

e)You are scheduled to interview another 
project manager. This time your assign-
ment is to write a short report that describes 

a day in the life of a project manager. Try 
to point out things that are specific to this 
career that make it different from any other 
management job. 

f)Search the project management literature 
on the web and print an article that you 
find interesting and that relates to a topic 
in this chapter. Read and prepare a short 
presentation describing the content of that 
article. 

g)Write an exam question based on the con-
tents of this chapter. Ask the person sitting 
next to you for an answer to your question. 
Share with the class your question and the 
response and point out whether you would 
agree with the response or not and why. 

 Important Concepts  

closing stage (pg. 10)
codes of conduct (pg. 12)
control phase (pg. 10)
development stage (pg. 9)
ethical characteristics (pg. 13)
executing phase (pg. 9)
implementation stage (pg. 10)
initiation stage (pg. 8)
planning stage (pg. 8)
project (pg. 2)
project audit (pg. 10)
project committee (pg. 4)

project life cycle (pg. 8)
project management (pg. 2)
project scope (pg. 6)
role of project manager (pg. 8)
scope creep (pg. 6)
sponsors (pg. 8)
stakeholder analysis (pg. 11)
stakeholder map (pg. 11)
stakeholders (pg. 7)
triple constraints (pg. 5)
three aspects of project management 
(pg. 15)
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• Chapter Themes 

2
Aligning the Project with 

Organizational Goals

• How can projects support the goals of an enterprise?
• What do we mean by strategic alignment?
• What is meant by the governance issue?
• What is meant by the expectations gap?
• What is the role of the project manager?
• How can change be best managed in the organization?

 Themes of Chapter 2  
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 Introduction  

THIS CHAPTER DESCRIBES THE PRINCIPLE THAT ANY INVESTMENT MUST 
be assessed from the point of view of the organization, and how it will benefit the long-

term goals and objectives of the organization and, therefore, be more effective. It describes the 
importance of obtaining project proposal support through goal alignment and management 
recognition and shows the importance of the planning process. It also discusses how top man-
agement support can be encouraged and the importance of public relations. Finally, it discusses 
aspects of change management in organizations. We start with a brief comment on a large health 
care project (over $12 billion US).

  Challenges for the IT Initiative of the UK National 
Health Service  

Healthcare in the UK has been exploring 
the role of information and communications 
technology for over 50 years, and has had 
both successful and less successful experienc-
es. The UK National Health Service (NHS) 
is presently going through a nationwide sys-
tems overhaul which was originally estimated 
to cost £6.2bn or about US $12billion. It is a 
10-year project and the largest non-military 
IT program in the world. However, cost esti-
mates seem to have already risen two or even 
three times these original estimates. 

The NHS’s National Program for IT (NPfIT) 
is a huge project and the UK Government of 
Tony Blair hoped that it will help solve the 
problems in the much-criticized UK health 
service. Its aim is to provide ‘cradle to grave’ 
healthcare for all. The project includes secure 
email, patient e-bookings, e-prescriptions, in-
tegrated care records, picture archiving and 
communications systems, a service for general 
practitioners, and a public health website. 

Such an ambitious and large project is bound 
to be difficult. There have already been a 
number of setbacks to patient administration 
systems. A failure at a data centre caused sys-

tems at 80 hospitals to collapse for about 

four days, which is the NHS’s biggest IT fail-
ure ever. A data recovery system also failed to 
provide backup. Polls have suggested reducing 
support for NPfIT among some NHS staff.

On the other hand, another application is 
‘Choose and Book’, a national service that, 
for the first time, combines electronic book-
ing and a choice of place, date, and time for 
first outpatient appointments. A website has 
been developed so that patients can book 
their own appointments online – at a time 
that suits them. Nearly 2.5 million patients 
have been referred to specialist care through 
Choose and Book. Approximately 40% of all 
such referrals already go through Choose and 
Book, representing nearly 65,000 patients a 
week. Feedback suggests that the electronic 
booking of referrals to specialist care improves 
patient experience and reduces costs.

There are bound to be ‘teething problems’ in 
such projects. And whilst some pundits sug-
gest that it is a ‘giant failure waiting to hap-
pen,’ others argue that, with good project 
management, the prospects for a much im-
proved UK National Health Service, support-
ed by IT, are positive.
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2.1  Setting priorities for project management  

IN TODAY’S ORGANIZATIONS all management levels have come to be involved with strate-
gic planning and strategic issues. This is in contrast with the past when only top executives and 
senior management would be concerned with strategic issues. Creating and maintaining a strong 
link between the organizational strategic plan and projects is an increasingly important role for the 
project manager, indeed it is important for all stakeholders. Everyone in the organization needs to 
‘buy into’ the mission statement and the strategic plan at the broadest context and to the success of 
each stage of the project at the lowest levels. This is a difficult task that requires cooperation from all 
levels of management. The larger the organization, the more challenging this task will be. 

An important factor that facilitates this cooperation is a process that defines how a project is 
to be aligned with organizational goals and objectives. This process can also be useful to the proj-
ect manager in evaluating and verifying the extent, if any, to which a project meets organizational 
goals. Using this process, the project manager can then go ahead with the task of allocating project 
resources – people, equipment, and facilities.

Project managers are increasingly involved with the process of setting organizational priori-
ties for technology selection, development, and implementation. Therefore, project managers have 
become a part of strategic planning and the organizational decision-making process. They are also 
affected by these processes since all projects should follow these criteria. Figure 2.1 details the ad-
vantages of involving project managers in this process.

•  Project manager insights and expertise help develop realistic priority plans. 
• Project managers can develop a high-level organizational perspective for projects.
• Project manager involvement helps networking and communication opportunities.
• Project managers gain an inter-organizational perspective for projects.

Figure 2.1: Advantages of project manager involvement at the organizational level

These are two-way benefits that help the project manager and the organization alike. The net 
result is that the project manager brings know-how into the planning process and gains an organi-
zational and strategic perspective. 

2.2  What is a strategic plan?  
A STRATEGIC PLAN provides an organizational road map which suggests directions for re-
sources and activities for the future. In setting a strategic plan, organizations need to analyze the 
three questions shown in Figure 2.2 very carefully. These are concerned with where we are now, 
where we want to be, and how to get there.

Answering the first question helps self assessment and realization. It provides the foundation 
for formulating a realistic plan for the future. Answering the second question helps the organiza-
tion see themselves in the next five or ten years. It provides criteria and guidelines to evaluate the 
extent to which accomplishments have been made. Answering the third question helps set success 
measures and outlines criteria for monitoring progress. 
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It is important to realize how these three steps are interdependent. Careful definition and de-
scription of any one of these steps directly benefits the others. It is difficult to develop a workable 
and realistic strategic plan without a sound foundation - a clear understanding of what we are about 
and where we are at. 

1. Where are we now? Organizations need to ask where they are at any point 
in time by assessing how they are perceived - what their position within the 
industry is, what their strengths and weaknesses are, and what lessons have been 
learned. 

2. Where do we want to be? Organizations need to ask where they want to go in 
the future by describing what they aspire to become - what position they want to 
secure in the environment or in the industry they compete in. 

3. How can we get there? Organizations need to ask how to get there by evaluat-
ing and outlining necessary resources, opportunities, challenges, and risks.

Figure 2.2: Three questions concerning the strategic plan

There are two important characteristics of a strategic plan. One is the fact that it looks into 
the future and maps directions. Another is that it is inclusive and broad, covering internal as well 
as external entities and resources. A strategic plan supports the organizational mission and is in-
fluenced by the organizational culture. Internally, it considers talents and skills, facilities, inter-
organizational issues, and the like. Externally, it considers competition, partnership, government, 
environmental issues, and the like. It creates consistency across functions, across projects, and over 
time. An effective strategic plan is a critical success factor for the survival of the organization.

2.3  A strategic plan and project management  
AS SHOWN IN Figure 2.3, an effective strategic plan influences project management in several 
ways. 

• It creates consistency across projects: all projects are assessed to ensure 
they support organizational goals and objectives.

• It reduces redundancy: cross functional resource sharing and inter-organiza-
tional communication are facilitated.

• It helps prioritize projects: projects that affect large groups of people and those 
that impact critical functions are ranked higher. 

• It provides a long-term perspective for needs assessment of the customers: 
the needs of future customers as well as the future needs of current customers are 
considered.

• It provides criteria to measure project success: projects that do not support 
organizational goals and objectives can be discontinued. It can be helpful to a 
project audit and in evaluating the project outcome.

Figure 2.3: The influence of the strategic plan
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It is only through its implementation that a strategic plan is effective and useful. Projects, in 
general, are tools and mechanisms for the implementation of a strategic plan. In other words, a collec-
tion of projects when implemented realizes goals and objectives formulated in the strategic plan. 
Without implementation, the plan remains just a written document. Projects are therefore instru-
mental in implementing the strategic plan. This is a major contribution towards accomplishing 
organizational goals and objectives and that is why it is critical for projects to be aligned with these 
goals and objectives. 

2.4  Organizational mission, goals and objectives  
ORGANIZATIONS ARE DEFINED through their mission statement. In other words, an 
organization exists for a purpose and that purpose is described in its mission. A mission statement 
therefore guides decisions and directs collective efforts. It is expressed in broad terms and is widely 
communicated so that all employees, customers, stakeholders, and the public are aware of what 
the organization strives for. Everyone working for the organization must know and understand the 
mission. It is not unusual for an organization to expect its employees to memorize the mission. The 
international accreditation body for colleges of business, for example, requires that all schools have 
a clearly defined and understood mission and that all faculty and staff are able to describe their col-
lege’s mission. 

Organizational success and performance in the long term can be assessed through a mission 
statement. A mission statement generally describes what product and services the organization 
wants to provide, in what region, and for whom. Further, it positions the organization relative to 
competitors and within the industry. For example, a software engineering firm may include in its 
mission statement that they want to be the primary provider of information security in the western 
region of the United States within five years. Or the statement could mention that the primary mis-
sion is to provide the most reliable information security. 

Can you describe your organization’s mission? Does it correspond to any written statement that 
you can find for the organization in the foyer or in written documentation such as a company report?

Notice that the first mission statement for our security company is silent on the issue of quality, 
suggesting that the firm’s primary mission is growth. The second statement is silent on growth and 
volume, suggesting that the firm’s primary mission is quality related. Both statements could belong 
to the same firm at different times since an organizational mission can be reviewed and changed 
if the purpose of the firm is modified. A specific mission statement provides clear direction to the 
employees but it also limits the scope. A firm must strike a balance between the specifics and the 
scope in the mission statement that serves its purpose. 

A firm’s philosophy and culture are also described through the mission statement. Although 
the management style and decision-making processes are more indicative of organizational culture, 
a mission statement is also used by organizations to create a public image by linking it to its con-
tributions to society. 

As Figure 2.4 suggests, a mission statement implies goals and objectives to be achieved; 
conversely, achieving these goals and objectives will make alignment with the mission statement 



28

Fundamentals of Project Management

more likely.
Goals and objectives must be clearly defined, must be measurable, and must be doable. Rela-

tive to a mission statement, goals and objectives describe in more concrete terms what organizations 
like to do. While a mission statement sets the direction for the entire organization, goals and objec-
tives define what specifically needs to be done in order to accomplish the mission. Therefore, goals 
and objectives are more specific and as a result they are more appropriate as measures of success. 
Functional areas and work units often set their own goals and objectives in accordance with the 
overall mission of the organization. Managers at all levels use goals and objectives to create targets 
for themselves and their employees. These targets are used to evaluate performance outcomes. 

Figure 2.4: Mission statement and goals and objectives

Mission statement

Goals and objectives

You may come across organizational goals and objectives that mostly relate to the type and 
quality of products and services. As part of these goals and objectives, customer satisfaction is de-
scribed and planned for. That is why you often see organizations refer to customer satisfaction as 
an important goal. Lower-level units develop goals and objectives in support of higher-level units. 
The hierarchy of goals and objectives exist in order to define responsibilities of the management 
hierarchy more clearly. For example, if a firm’s goal is to have all internal communication paperless 
in two years then that becomes one of the Information Systems Department’s goals to accomplish. 
That department needs to formulate strategies that describe how this goal can be achieved. As we 
move down the hierarchy path, goals and objectives become more specific and more closely linked 
with individuals and their skills (Figure 2.5). 

Figure 2.5: A hierarchy of goals and objectives relating to customer satisfaction

Goals and objectives

Goals and objectives

Goals and objectives

Organizational level -

e.g. customer satisfaction

Departmental level -

e.g. ensure each product is 

checked for quality

Individual level -

e.g. check each product using 

z-test
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While goals and objectives conceptualize the organizational mission, operational strategies 
facilitate the implementation of these goals and objectives. As mentioned earlier, projects are imple-
mentation tools for strategies. Take the example of the firm that wants to convert all internal com-
munications from paper to online. This may involve a combination of several information systems. 
The Information Systems Department will need to develop strategies for how best to accomplish 
this goal. The process may include developing several project proposals, obtaining approval for 
them, selecting a project manager, and finally authorizing development. Without goals we would 
not know what to pursue. Without strategies we would not know how to get what we want. 

Figure 2.6: Strategies – ways of achieving goals and objectives

Goals and objectives

Strategies

Mission statement

2.5  Planning  
PLANNING APPROACHES ARE designed to counteract the possibility that projects will be 
implemented in a disjointed fashion, disconnected from other on-going projects in a way that it 
may not serve organizational goals and objectives. A narrow function-by-function approach could 
lead to the various sub-projects failing to integrate and serve the organization satisfactorily. Both 
top management and project managers should look at organizational needs in the early stages and 
develop a strategic plan for project development as a whole. This becomes a framework for more 
detailed plans. All projects are then developed within the confines of these plans. Another way, 
therefore, of looking at planning is to consider the three layers in Figure 2.6 as bounds for planning: 
long-term, medium-term and short-term. 

Long-term planning considers the objectives of the project and provides rough 
estimates of resources required to meet these needs. It will normally involve 
producing a mission statement for the project group, which should reflect the 
mission statement of the organization as a whole. 

Medium-term planning concerns itself with the ways in which the long-term plan 
can be put into effect. It considers the present requirements of the organization 
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and the projects that need to be developed to meet these needs. Information 
about each potential project will be spelt out in detail, including the ways in 
which they address the overall strategic objectives of the organization. The ways 
in which the projects are to be related will be stated. Priorities for development 
will also be established, and again, these will reflect the long-term plan and 
mission statement. A planning document will usually be produced that shows 
the current situation along with an action plan for future development.

Short-term planning, perhaps covering the next 12 months, will provide a further 
level of detail. It concerns the schedule for change, assigning resources to effect 
the change, and putting into place project control measures to ensure effective-
ness. As well as detailing the resources required for each project in terms of 
personnel, equipment, and budget, it will contain details of each stage in the 
development process as suggested in the systems development life cycle.

2.6  Project proposal and management support  
REGARDLESS OF HOW well strategies are formulated and communicated, they need to be 
supported. The most critical support for any project is provided by top management. It is critical 
to obtain management support for projects at the time of proposal development and maintain 
that support throughout the project development life cycle. Initial management support must come 
through the recognition that the project is aligned with organizational goals and objectives. It is 
important that the project proposal clarifies how the ultimate outcome supports these goals and 
objectives. It is also critical that top management support does not wane as the project progresses. 
Such support is even more critical if a project is overdue and behind schedule, since that is the case 
with most projects. 

A major element of good practice concerns governance. This is defined as the patterns of 
authority for key project activities in firms as well as in project management. It is important to plan 
comprehensively and apply governance arrangements. In cases where there is an executive steering 
committee, the committee charter must be spelled out in detail. There must be prudent checks and 
balances. Governance, particularly with respect to financial matters, auditing, and contract man-
agement must be clear. Proper governance relies upon proper communication.

 But communication is a two-way process. The project manager is responsible for com-
municating project progress to stakeholders including top management. If a project is not making 
adequate progress or if a project runs into unanticipated difficulties (for example, sudden turnover 
among key team members) top management must be informed of the situation as early as possible. 
This proactive approach helps prepare management for eventual requests for additional resources. 
It also suggests openness on the part of the project manager and team members. It is important to 
realize that top management has to deal with a plethora of decisions only some of which relate to 
supporting projects. Project managers must try and minimize the element of surprise by providing 
timely, accurate, and relevant information. 

 Managing expectations is a challenging task for project managers. Expectations vary and 
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are not always easy to predict. Top management expectations differ from those of individual units. 
Changes occur in the work environment that may lead to changes in functional needs that in 
turn may lead to changes in expectations. This leads to an expectation gap, that is, the differ-
ence between what the project outcomes is expected to be and what it actually is. Timely, accurate, 
and relevant information about project progress helps reduce this expectation gap. It enables top 
management and other stakeholders to adjust their expectations based on new and current develop-
ments. 

2.7  Public relations  
IN THE PAST, duties and responsibilities of project managers were more narrowly defined and 
primarily included project activities, team performance, deadlines, and the like. In other words, the 
project manager and the project team worked to deliver what was planned for ‘on time and within 
budget’. 

Increasingly, this scope has widened to include constant communication, negotiation, 
and public relations across functional areas. In the past, the list of stakeholders only included 
groups that were directly affected by or were involved with the project such as sponsors, team mem-
bers, customers, and users. However, as we saw in 1.5, this list has broadened to include support 
staff, suppliers, and can even include opponents of the project. The project manager is responsible 
for communicating continuously with these groups and updating them about the status of the 
project and whether the project is making progress as planned. 

As we will see in the next section, change management is an important aspect of the project 
manager’s role. Other abilities that help with these challenging responsibilities include organiza-
tional skills, leadership skills, and coping skills. We will look at these in future chapters. All 
these help the project manager survive in increasingly integrated work environments where projects 
may affect productivity and the performance of other units and functions. Sometimes it impacts 
on the entire organization. Organizational politics is another factor that influences project se-
lection priorities, funding arrangements, and eventually the outcome. The faith in a project is not 
decided by facts alone but also by convincing management that it aligns with the mission and helps 
organizational goals and objectives. Therefore, project initiators must be persuasive, consistent, and 
flexible. Experienced project managers recognize the importance of organizational networking and 
public relations. 

Most large scale projects involve multiple functions. Team members of these projects have dif-
ferent backgrounds and loyalties. They belong to functional areas that may or may not benefit from 
the proposed deliverables. The project manager must work with these individuals and must keep 
a good relationship and good communications with their functional managers. Often, individuals 
who work on a project are evaluated and rewarded not by the project manager but by their func-
tional manager. This obviously makes the situation more complicated for a project manager because 
of reduced influence over these team members. Good relationships with functional managers will 
help the management of these team members.
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2.8  Change management  
THERE ARE MANY themes to project management, but one that needs to be high on the agenda 
throughout concerns how we manage change. Inadequate attention to change management is 
a primary reason for project failures. Indeed, change management should be part of the strategic 
planning process, not merely just an afterthought event. People’s long-term roles, responsibilities 
and reporting structures, as well as the way processing is handled and functions are carried out, will 
sometime change as a result of the new project.

Change management is another dimension added to the responsibilities of the project manager. 
Constant negotiation and communication is essential for the success of these inter-organizational 
activities. That is why communication is ranked very high on the list of skills for project manag-
ers. The project manager must make sure that information that is communicated to stakeholders 
is accurate, timely, and relevant. Too little or too much information can prove to be dysfunctional. 
Individuals tend to pay less attention when they feel information provided to them is repetitive or 
redundant. 

 One approach to dealing with change is called force field analysis. In this approach un-
derstanding of the change process is gained by identifying the forces working for and against the 
change being successful by analyzing the change from the point of view of people, resources, time, 
external factors and corporate culture and formulating a change strategy that is a good fit with these 
forces. The change can be transformational, that is, quick and dramatic, or incremental, that is, 
a much more gradual process. The latter is normally preferable as it allows time for training, reflec-
tion, adaptation and consolidation, but sometimes transformational change is necessary because of 
environmental circumstances (government requirements or quick response to a competitor’s move, 
for example). Transformational change processes may encounter greater resistance. As previously 
suggested, all people need to ‘buy into’ the plans and this requires everyone being fully trained, to 
give one practical example. But this ‘buy in’ is also reflected in the organizational culture.

The organizational culture will impact on strategies for planning the project. Charles Handy 
suggests that there are four types of organizations. In those where power is centralized, the project 
manager needs a member of the power base to sponsor or champion the project. In a bureaucratic 
structure, it will be difficult to effect the change without following the rules and norms of that 
organization. Some organizations are more individualistic, and consensus is needed. Change is 
likely to be easiest to implement in organizations where project teams work on tasks as the norm.

Many organizations have undergone total change through a process referred to as business 
process re-engineering (BPR). Firms undergoing BPR look at all aspects of the company and 
change many if not most aspects, sometimes ‘reinventing’ the company in another market, with 
a different product mix, processing methods, and staff. It is inevitable that new projects will be 
required in these circumstances. 

However, in general, change is easiest to implement in organizations where change is the norm 
in the organization. In such organic organizations, people accept change, indeed embrace it, 
and regard it as a positive thing. Although a project might be a ‘one-off’; change is not. Successful 
change and change strategies should be replicated elsewhere in the organization so that there is a 
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diffusion of best practice. Repeated change seems to be part of modern life and essential for busi-
ness survival, partly due to globalization and the widespread use of communication technologies. 

We will return to the issue of change management in different guises throughout this book, 
because it is so inter-connected with project management.

2.9  Interview with a project manager  

 Interview 

Q WHEN you started with the compa-
ny did they expect any type of proj-

ect management?

“They expected us to manage the 
project but not like they do today.”

Q CAN you clarify what you mean? 
How is it different today?

“When I started with computers, 
I would go in with a sales team 

and we would discuss what computers did, and 
they would benefit a business. Since computers 
were still fairly young, we had to do more than 
just sell the product. We had to set the com-
puters up for installation, program them, and 
train the customer’s employees on how to use 
them and more. Now when we sell the product 
to people they have teams that sit down and fig-
ure out how to put these systems in with mini-
mal disruption to the end-user. Back in ’72 we 
just sort of put the machines in; we didn’t sit 
down and figure out how long it would take us-
ing charts like we do today. The company just 
expected to finish when we got done.“

“Today, we have to show progress to man-
agers and customers. They want to see charts 
showing expected completion times. They want 
to know how much disruption they should ex-
pect. They want all sorts of details. You simply 

cannot make the sale without having some idea 
as to how the project should be managed.” 

Q WOULD you say then that project 
management has become more than 

just a tool used by project managers?

 “Absolutely, I would say that if people 
expect to be successful in whatever 

field they are in they must learn at least the ba-
sics of how project management works. If they 
don’t, they’re in for a tough time. For example, 
if you and I went to XYZ corp. trying to sell 
them some widgets, let’s say for $10 million. If 
you walk in and show XYZ management how 
long it will take you to install the widgets, and 
what phases they can expect you to be in at dif-
ferent times of the project, and I walk in with 
nothing more than a sales pitch of what widgets 
do, then you will certainly get the sale over me. 
Project management is a skill and it puts man-
agers’ minds at ease. They like to know where 
everything is at any given time, especially when 
dealing with large sums of money.” 

Q WOULD you say that interpersonal 
communication is a key part of proj-

ect management?

“Interpersonal communication is the 
key to project management. It may 
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be the most important part of it. The software 
will keep you on track with scheduling, but 
you’ll get nowhere if you can’t communicate 
with people what is required out of them and/or 
their departments.”

Q AT what point in time do you think 
a project has finished successfully?

“Usually, it becomes apparent that a 
project is finished because all the 

tasks are completed on the list. If we finish our 
project within budget, and on time we call the 
project a success. If we have been forced to crash 
a project, meaning we were forced to maybe add 
more money in order to finish the project on 
time or finish early, then we go back and look 
at two things before we call it a success. Did we 
make money and did we meet the new dead-
line? If the answer to both of these questions is 
yes then we still call it a success. Although, we 
will return to the project later and try to identify 
what caused us to have to crash the project in 
the first place.” 

Q IF you could offer one piece of ad-
vice concerning project management 

to students, what would that be?

“Learn it! You will use it more than 
you think, and it applies to so 

many areas that no matter what you find your-
self doing, you will use it. You don’t have to be 
an engineer or a scientist to use project manage-
ment. It will only make you more valuable to 
your company and to your customer.”

 Chapter summary 

ARGUABLY THE MOST important factor 
influencing the management decision to fund 
or not to fund a project relates to whether the 
project is aligned with the strategic mission of 
the organization and whether it supports orga-
nizational goals and objectives. Organizations 
define their existence through a mission state-
ment. Goals and objectives collectively define 
what needs to be done in order to accomplish 
the mission. Strategies help map out how to 
operationalize goals and objectives. Projects are 
tools that make goals and objectives happen. It 
is therefore important that projects are selected 
based on what they do to help organizational 
goals and objectives become reality. This broad-
ens the responsibilities of project managers in 
that they need to coordinate activities across 
functional areas, negotiate and obtain support 
from top management, be mission driven, com-
municate and maintain a good relationship with 
decision makers and other stakeholders, and so 
on. Stakeholders need to work together towards 
a common objective, requiring a ‘buy in’ to this 
common goal through good communications, 
training and other means. In addition, project 
managers are responsible for delivering project 
deliverables on time and within budget. Project 
management success has much to do with the 
change management process as a whole, and this 
in turn depends to a large extent on how the or-
ganization has effected change in the past.
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 Discussion Questions  

a)What comes first, business strategy or proj-
ect planning (or are they developed togeth-
er)? 

b)The ultimate question about any project 
is linked to whether it meets specifications 
and whether it is done within specified re-
sources. What is the best strategy that helps 
accomplish this objective? 

c)How might you encourage all the stake-
holders to ‘buy into’ both the high level 
strategy of the organization and each of the 
development projects?

d)It is suggested that an integrative approach 
to project management is important in to-
day’s environment. An integrative approach 
includes two parts. First, projects must have 
a strong link to the organizational strategic 
plan, which is directed toward meeting the 
customers’ needs. This linkage is reinforced 
by a project priority plan, which prioritizes 
projects by their contribution to the stra-
tegic plan and allocates resources based on 
this priority plan. Second, an integrative 
approach provides an integrated approach 
within a socio/cultural environment for 
the actual implementation of the project. 
This creates a positive and active environ-
ment for the team members responsible for 
completing the project. Discuss pros and 
cons of an integrative approach to project 
management.

e)This chapter suggests that the expecta-

tion gap can be addressed and improved 
through timely, relevant, and accurate in-
formation. Discuss how information over-
load or redundant information might af-
fect the expectation gap. 

f)You are on the steering committee in your 
organization that approves funding sup-
port for projects. You have been asked to 
analyze and recommend two of the three 
project proposals that have been proposed 
for development by user departments. Pro-
posal 1 intends to improve inter-organiza-
tional communication. Proposal 2 intends 
to improve information security and priva-
cy. Proposal 3 intends to improve customer 
satisfaction. Your preliminary analysis of 
these proposals suggests: 
• All three proposals support 

organizational strategy in 
different ways.

• Sufficient expertise and resources 
exists to support any of these 
projects.

• Economic, political, and 
environmental reasons exist for 
each proposal.

• The three user departments feel 
strongly positive about their 
proposals.

What steps would you take to make a rec-
ommendation and to rationalize your decision?

 Exercises  

a)Search the project management literature 
on the web and find what you can learn 
about the history of project management. 

How did it start? When did it start? Who 
used it first? And, so on. Prepare a short 
presentation describing your findings. 
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b)For an organization of your choice, sketch 
out lists of long term, medium term and 
short term plans concerning projects.

c)Search the project management literature 
in the library or on the web and write a 
short paper about ethical issues of project 
management. Conclude your paper with 
a paragraph about your own opinion and 
describe why ethical issues are (or are not) 
important to project management success. 

d)Search the web for examples of ‘mission 
statement’ and ‘goals and objectives’. Com-
pare the two and describe how they differ. 

e)Write an exam question based on the con-
tent of this chapter. Ask the person sitting 
next to you to provide you with an answer 
to your question. Share with the class your 
question and the response and point out 
whether you would agree with the response 
or not. Give reasons for your answer. 

 Important Concepts  
business process re-engineering (BPR) 
(pg. 32)
change management (pg. 32)
expectation gap (pg. 31)
force field analysis (pg. 32)
four types of organizations (pg. 32)
goals and objectives (pg. 27)
governance (pg. 30)
incremental change (pg. 32)
long-term planning (pg. 29)

management support (pg. 30)
medium-term planning (pg. 29)
mission statement (pg. 27)
operational strategies (pg. 29)
organic organizations (pg. 32)
planning approaches (pg. 29)
short-term planning (pg. 30)
strategic planning (pg. 25)
transformational change (pg. 32)

 Bibliography  
Avison, D., Powell, P., Wilson, D. (2004) Using and Validating the Strategic Alignment Model, Journal of Strategic Information 

Systems, 13, 3, pp. 223-246.

Edwards, B. (1989) Project sponsors: their contribution to effective IT implementation. In: The Oxford/PA Conference, Templeton 

College, Oxford. 

Gary, C.F. and Larson, E.W. (2000) Project Management: The Managerial Process. Irwin McGraw-Hill.

Handy, C. (1995) The Gods of management: The changing work of organizations. Arrow. 

Jurison, J. (1999) Software project management: The manager’s view, Communications of the Association for Information Systems, 

Vol. 2(17). 

Marchewka, J.T. and Keil, M. (1995) A Portfolio Theory Approach for Selecting and Managing IT Projects. Information Resources 

Management Journal, Vol. 8, 5-14. 

McFarlan, F.W. (1981) Portfolio Approach to Information Systems, Harvard Business Review, Sept-Oct. 

Papp, R. (2001) Strategic Information Technology: Opportunities for Competitive Advantage. IGI Publishing.

Strassmann, P. A. (1997) The Squandered Computer: Evaluating the Business Alignment of Information Technologies, Information 

Economics Press.

Torkzadeh, G., Chang, J. C. J., and Hansen, G.W., “Identifying Issues in Customer Relationship Management at Merck-Medco.” 

Decision Support Systems, Vol. 42(2), 2006, pp. 1116-1130.



3

• Chapter Themes 

3
Defining Project Scope

• How can we determine requirements?
• How can we prioritize?
• How can we produce a scope statement?
• How can we cope with change requests as the project develops?
• How can we develop a work breakdown structure?

 Themes of Chapter 3  
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 Introduction  

D ETERMINING EXACTLY WHAT CUSTOMERS AND SPONSORS OF A PROJ-
ect need is not always easy. Experienced project managers save a great deal of time and effort 

down the road by spending time upfront specifying the project expectations as clearly as possible. 
A scope statement goes a long way towards establishing this objective. It becomes a means of 
communication with all stakeholders; particularly team members, clients, and sponsors. It is pos-
sible that some changes to the requirements will become necessary as the project develops. The 
project manager must plan and manage change within the broad scope of the project. This chapter 
describes what the project scope is and why it is important to define it carefully before any project 
activity starts. It describes how to develop and manage project scope. It describes how to develop a 
useful work breakdown structure, an important step in any project development. It also describes 
how to plan and manage change, if and when it is necessary. We first look at the question of stake-
holder requirements as these issues reflect on all the topics of this chapter. 

3.1  Requirements definition  
THE DEFINITION OF requirements can be problematic, but it can be said to be a balance 
of what can reasonably be provided between everything that relevant stakeholders want from a 
project on the one hand and the various cost, time, and other resource constraints on the other. 
Issues associated with identifying, gathering, analyzing, documenting, and communicating require-
ments are at the heart of project management. Incorrect requirements, changes to requirements, 
misunderstood requirements, and many other requirement problems are an ongoing problematic 
theme. Requirements are obviously important because they determine what the project will do and, 
to some extent, how it will do it. They are also important because of the costs in both time and 
money of getting requirements wrong. According to Dean Leffingwell, requirement errors account 
for between 70 and 85% of rework costs. Further, a number of studies exist that suggest that the 
costs of fixing errors at the planning stage are around 80–100 times less than if an error is discovered 
at the later controlling stage.

It is not easy to define requirements early. At the beginning, stakeholders may only have a 
vague notion of what the project should achieve. Worse, these notions will vary between stakehold-
ers. These problems need to be resolved, and the resolution process is difficult and time-consuming 
and may involve interviews, meetings, surveys, workshops, prototypes, storyboards, and so on. 
Traditionally, a specification was then fed back to the stakeholders (or their representatives) for 
agreement and they ‘signed off’ on the specification document that was then ‘frozen’. If the project 
was delivered to the stakeholders matching this specification, then the project could be deemed a 
‘success’. Unfortunately, the term ‘success’ may be misleading.

Since the time of client sign-off, the environment may have changed so that the approved spec-
ification may no longer be appropriate. Further, the stakeholders may not have fully understood 
the issues at that early stage, and they may have been ‘signing in the dark’. Some stakeholders may 
not have been willing to devote much time to the project at that early stage and paid ‘lip-service’ 
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to participation, whilst others may have been so interested in the project that they suggested large 
and inappropriate ‘wish lists’ that became firm deliverables. Further, stakeholders may have been 
inconsistent, and the compromises reached might have led to inappropriate decisions. 

Clearly, changing and evolving requirements create a problem for the requirements process. 
Requirements can and do change while the project is being developed, and this is a major issue 
because the specification may have been ‘frozen’ at client sign-off. 

However, the designers of the scope statement need to go from general requirements to mea-
surable objectives. As one of our referees put it: ‘(This process) cannot be just touchy-feely’. It is 
very desirable and even necessary for there to be a strong underlying understanding of the project 
with specific and measurable objectives before completing the scope statement, because the scope 
statement is the blueprint for the work breakdown structure. This process will require back and 
forth communication until the scope statement is finalized. 

The traditional requirements process also embodies an assumption that requirements are con-
ceptually possible to ‘discover’ from stakeholders. However, some requirements are so complex and 
so obscure that they are not easy to capture in this way, no matter how diligent and hard-working 
the participants. Further, terms like ‘reliable’, ‘available’, ‘flexible’, ‘easy-to-use’, and so on are often 
difficult to specify to the project team in meaningful and measurable ways. Also, if the project is 
of a strategic type, requirements will be much more difficult to ascertain than they are for standard 
efficiency projects. 

One response might be to try to build flexibility into the ‘philosophy’ of the project manager 
so that the requirements are flexible, the nature of the change process is flexible, and the project 
itself is flexible. But even if this is feasible, there are likely to be trade-offs; for example, between 
flexibility and other characteristics. These trade-offs may be with political realities within an orga-
nization, complexity, efficiency, effectiveness in relation to particular objectives, ability to combine 
with other projects, and other factors. 

Flexibility is nearly always seen as a ‘good thing’. It appears to have three broad advantages:
• It improves the quality of internal processes in ways that may offer a variety of per-

formance improvements. Advantages accruing might include higher staff morale.
• It may give firms a competitive edge, for example, through the speed of response 

to an unexpected increase in sales orders that other firms could not meet. 
• It is part of the ‘survival kit’ of an organization. It may be that a measure of flex-

ibility is necessary in a turbulent world: ‘be flexible or cease operating’. 

As a number of writers have noted, the acquisition of flexibility is not without costs, and these 
costs need to be compared with the likely benefits. In this section, we have illustrated the difficulties 
inherent in only one aspect of project scope. This provides a useful backdrop to the discussion on 
project scope, as a whole, and the procedures that follow.
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3.2  Project scope  
THE PRINCIPAL QUESTIONS for any project relate to where you want to go and how you 
intend to get there. Both questions are equally important. However, without a clear understanding 
of the first question, there will be little or no progress made on the second one. It is equally impor-
tant for project managers and team members as well as clients and sponsors of the project to have 
the same understanding of what the project intends to accomplish. The convergence between these 
two understandings is critical:

• For obtaining support throughout the project development life cycle.
• For effective allocation of resources during the project development life cycle. 
• For the success and final evaluation of project outcome. 

A project scope statement is critical for obtaining support because it gives sponsors confi-
dence that the developers know exactly what the project is expected to accomplish. It is important 
for effective allocation of resources because it helps developers plan expenditures according to what 
is needed and saves time and energy by eliminating/reducing features that have little value to the 
client. The success of any project is closely associated with  meeting client expectations and client 
expectations are closely tied with the client needs specification. Therefore, it is important to under-
stand the cause-and-effect relationship between these two aspects of ‘what’ is to be done and ‘how’ 
to accomplish it. 

The project scope specifies outcome as it relates to client expectations. It defines the limits of 
the project, and within that, it describes deliverables for the client. An experienced project manager 
values a scope statement and spends time upfront to define the mission of the project clearly. The 
project scope is the source for developing the project plan, and that in turn, becomes the guide for 
project execution. There is a clear association between a good project plan and a clearly defined 
project scope. Research studies report that a successful project is more likely to have a clearly 
defined scope statement. It is also reported that a poorly defined project scope statement leads to 
inadequate project planning. 

The project manager is responsible for developing the project scope but should do so through 
close collaboration and interaction with the client. The scope clearly describes deliverables that 
should be both realistic and obtainable. They should also be measurable, where appropriate, as 
vague and poorly described scope statements not only do not help project planning and execution 
but also become sources of confusion. As mentioned earlier, both project developers and recipients 
must be clear on what the project intent is and what the deliverables are. The project scope state-
ment is published and shared by the project manager and the client and is a source for measuring 
progress and quality of the project. The project scope specifically includes the following four aspects: 

1. The overall objectives of the project based on customer needs. 
This is essential as it provides a legitimate background for the rest of the document. For 
example, consider a firm that wants to integrate the inventory systems of all its suppliers 
with its own, and make the system accessible through the web. The overall objective of 
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this system can be stated as “the development and implementation of a web-based inventory 
system that integrates all suppliers within 18 months at an approximate cost of 100,000 dol-
lars.” This statement makes clear what is expected, when it is expected, and at what cost. 

2. The specific deliverables in support of the overall objectives. 
The overall objectives act as a base for the development of a list of deliverables. Deliv-
erables may be expected during the development life cycle or at the completion of the 
project. If a project specification defines deliverables to include, for example, a prototype 
of the system at an early stage, then delivery of the prototype system is expected before the 
development of the actual system. Other usual deliverables for projects include the devel-
opment and delivery of manuals, development and implementation of training programs, 
and testing of the final product. 
Every deliverable must have a time, cost, and specification associated with it. In other 
words, the outcome must be delivered on time, within budget, and as specified. Specify-
ing cost and time for deliverables that are due during the project development life cycle 
informs sponsors and top management of the likelihood that the entire project will be 
complete on time and within budget. 
Consider our example of the prototype system as an early deliverable. If this prototype 
system takes significantly longer than expected to develop and costs significantly more 
than what was initially estimated, then the management may need to decide whether it 
is viable to continue with the project or necessary to abandon the idea. Based on the list 
of deliverables, it may be necessary to reevaluate the entire project plan and reallocate 
resources to obtain a timely outcome. Deliverables are also used as a basis for assigning 
responsibilities and evaluating performance. Deliverables often become bases for setting 
project milestones. 

3. The milestones that help control quality and monitor progress. 
A milestone is a point in the life of a project when a significant piece of work has been 
accomplished. It indicates a major event in the project development life cycle. The mile-
stone is a clear aid for the project manager in determining whether the necessary progress 
is being made and if the whole project is on schedule for completion. Once the deliver-
ables of a project are defined, then milestones are developed that point towards achieving 
those deliverables. 
For example, consider a company that sells outdoor gear and sporting goods through 
retail stores and chains. A system has been proposed for this company that would replace 
the current sales function with an online version, eliminating face-to-face contact with 
customers. This proposal has been evaluated through a cost-benefit analysis (see chapter 
4) and has been determined to meet organizational goals and objectives. 
A prototype of this system has been included as part of the system development life cycle. 
The development of this prototype system is an example of a milestone. Once client feed-
back and experience with the prototype system are gathered and used to modify project 
plans, activities begin for the development of the actual system. Another milestone can be 
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set for when the actual system is developed and is ready to be tested. The next milestone 
can be set for when the system is tested, modified, and ready for implementation. A train-
ing and implementation phase can be considered, the end of which is seen as another 
milestone. The final milestone can be set for when the project is administratively closed. 
These milestones should be easy to recognize by all team members and sponsors. Mile-
stones indicate a logical point in the development life cycle of the project and an appro-
priate point in time when progress can easily be assessed. Setting milestones is critical to 
the quality control process as well as to progress assessment, especially for large systems. 

4. The resources that are needed to complete the project. 
The list of resources could be divided into three main components: human resources, fa-
cilities and equipment, and organizational resources. Human resources refers to the tal-
ent and skills of the project team members. The project scope must describe special talents 
that are required for project success. For example, individuals with language skills may be 
included as project resources. Examples of facilities and equipment may include high-
speed communication channels or specific testing tools. Organizational resources can 
be critical, especially when multiple functions and departments are involved or when 
outsourcing or other collaboration with outside organizations is necessary. 
An experienced project manager foresees unique requirements and special resources that 
are critical to the fulfillment of the project objectives and includes them in the project 
scope. Extensive demand for system training time may be necessary for large and complex 
projects. Client departments are usually reluctant to free up large groups of individuals 
for training for an extended period of time. In such cases, organizational support may 
help these client departments with their human resource needs (for example, by hiring 
temporary help). 
These four components define (a) what the project is about, (b) what it intends to accomplish, 

and (c) what it needs in order to accomplish its goals. They help to set the boundaries for the project 
and, in that sense, protect the project manager from excessive demands or unrealistic expectations. 
Additional statements can be added to the project scope to limit the project manager’s responsibili-
ties to within reasonable boundaries. These exclusion or exemption clauses also help the cus-
tomer develop realistic expectations. These clauses are similar to a disclaimer that communicates to 
the customer what should or should not be expected from the project. Examples of statements of 
limitations include the extent and length of training programs or system maintenance. 

It is important that the customer agrees and signs off on the scope statement. One practical 
way to achieve this is to get all stakeholders to sign or initial the scope statement and, in that way, 
confirm what is agreed upon by all. If necessary, the project manager must go over issues with the 
customer to make sure the focus of the project and its objectives are clearly understood, and that the 
customer will be satisfied with the deliverables. By doing this, the project manager makes one more 
attempt to form realistic expectations with the customer. The project manager must also make sure 
that the customer understands limitations and exclusions that are included in the project scope, as 
they influence expectations in the same way that deliverables do. In summary, the development of 
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project scope provides a useful forum to eliminate misunderstandings at the early stage of the proj-
ect development life cycle and to create a document that is used to clarify future questions. 

The scope statement should be short and to-the-point but cover important issues, as described 
above. The scope statement may vary depending on the size and the type of the project. In most 
cases, the scope statement is between one and three pages. Most companies use a document known 
as a project charter to formally support the project and to authorize the project manager to start 
planning activities. The project charter is often about one page and includes the following items (an 
example project charter is shown as Figure 3.1):

• Title of the project 
• The sponsor or sponsors of the project
• Name of the project manager
• Project start date
• Project objectives
• Project costs and resources
• Due date for project completion

Project title: Migration from legacy systems to People Soft
Project sponsors: OIT Support Services
Project manager: Misty Blue
Start date: November 1, 2010
Project objectives: Migrate all systems to People Soft for all employees within 
24 months. See attached page for the list of eligible employees.
Project cost: Budgeted $250K for labor costs and $1500K for software. 
Completion date: November 1, 2012
Comments: We expect Dew Berry and Jap Napa from Instructional Develop-
ment Office to work on this project. See attached for the list of team members.

Figure 3.1:  Example project charter

A project charter does not replace the project scope statement and it is not always used. Some 
companies authorize project responsibilities more informally through verbal communication. How-
ever, when a project charter is written, it provides a basis for the development of the project scope. 
As described above, the project scope is more comprehensive than a project charter. As we see in the 
next section, the project scope is operationalized through the development and implementation of 
the work breakdown structure. 

3.3  Work breakdown structure  
THE WORK BREAKDOWN structure is an important document for project management in 
that it defines specifics for each part of the project in terms of what needs to be done, who is respon-
sible for that task, how much it costs, and when it is due. The work breakdown structure (WBS) 
breaks down the entire project into manageable pieces. Each piece is a work unit assigned to an 
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individual or individuals to be done within the allocated time and budget. As we see in Figure 3.2, 
the work breakdown structure looks somewhat similar to an organizational chart. 

Sales

Novice 
software

Marketing FinanceServices

Distribution

Internet 
commerce

Development

Figure 3.2: Company organizational chart

A quick glance at an organizational chart will tell you the number of divisions or departments 
that exist in that organization, the hierarchical relationship between those divisions (divisions and 
subdivisions), the title and responsibility of each division (for example, services, marketing, and 
sales), the person in charge of each division, and the size of each division (number of employees 
in that division). This is a generic description of an organizational chart and some organizational 
charts may provide more information. However, there is a tradeoff between the amount of informa-
tion included in an organizational chart and its usefulness as a quick ‘big picture’ reference source. 

A work breakdown structure works in a similar way to an organizational chart in that it pro-
vides an overview of how the project is broken down, who is responsible for which part, and so 
on. Consider a simple project that has the objective to develop a webpage for a small business. You 
may break this project down to three phases of design, develop, and implement and further define 
activities for each phase, as shown in Figure 3.3. 

A quick look at this simple breakdown of the webpage project, as listed above and depicted in 
Figure 3.4, shows the three main parts to developing this project as well as the list of activities for 
each part. It also provides the hierarchical relationships between main activities (design, develop-
ment, and implementation) and sub activities (needs analysis, software selection, and review). 

Further information on due dates for each activity as well as who is responsible for each activ-
ity can be provided in a table (see Figure 3.5). Each activity can be referred to by the number as-
sociated with it (for example, 2.1, 3.2) to allocate costs or add measures of quality and assessment. 
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Figure 3.4: Breakdown for Webpage Project

Phase Activity Description Due date Team member
1. Design 1.1  Needs analysis

1.2  Software selection
2 days
2 days

Greg 
Fred

2. Development 2.1  Purchase software
2.2  Write program
2.3  Review with client
2.4  Make revisions

1 day
4 days
1 day
1 day

Fred 
Matt
Matt
Matt

3. Implementation 3.1  Select server
3.2  Obtain permission
3.3  Install system

1 day
1 days
2 days

Jennifer
Jennifer
Matt

Figure 3.5: Webpage project task and responsibilities

1. Design phase
a) Needs analysis determined through interviews with the business owner and 

employees
b) Review and selection of software 

2. Development phase
a) Purchase software
b) Write programs and test
c) Review the product with client
d) Make revisions based on feedback from client

3. Implementation phase
a) Select server site
b) Obtain permission
c) Install and test

Figure 3.3: Work breakdown structure
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The same information can be given in a tabular form with the same numbering system, giving 
the information in hierarchical form (see Figure 3.6). Levels of hierarchy are identified by the num-
bering system as well as the indentation level. Level 1 in this work breakdown structure represents 
the main activities of design, development, and implementation. Level 2 in this structure represents 
activities such as needs analysis, write program, and select server. This work breakdown structure 
also shows level 3 items for the ‘design’ activity. The numbering system with its levels and sub levels, 
depicted in Figure 3.6, is sometimes referred to as a WBS coding scheme and is used for refer-
ence purposes. Accounts, budget, and cost information for each activity are identified using these 
numbers. This coding scheme helps communication, documentation, and accuracy of information. 
It is, in effect, used for project and work unit identification. 

1. Design
1.1. Needs analysis

1.1.1. Define owner needs
1.1.2. Define client needs

1.2. Software selection
1.2.1. Define system needs priorities
1.2.2. Survey available software
1.2.3. Recommend software choice

2. Development 
2.1. Purchase software
2.2. Write program
2.3. Review with client
2.4. Make revisions

3. Implementation
3.1. Select server
3.2. Obtain permission
3.3. Install system

Figure 3.6: Hierarchical information for Webpage Project Task

A word of caution is appropriate here. Most systems projects go through several changes before 
they are complete. It is possible that clients may change their minds, project outcome may be need-
ed sooner than initially planned, priorities may change due to reorganization or cost saving ideas, 
and the like. When a change is made in a level or a work unit number, all records must be updated 
for consistency. Frequent change makes this task more difficult. Further, since the project manager 
and team members are often preoccupied with deadlines and project progress, they may ignore 
or forget the documenting of changes. Fortunately, project management software packages like 
Microsoft Project will automatically adjust any changes throughout the WBS document (just as a 
spreadsheet program will work out all the repercussions of a single change to the whole worksheet).
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3.4  Work breakdown structure as a management tool  

THE WORK BREAKDOWN structure provides management with a tool to monitor and evalu-
ate cost, time, and quality. Consider the example webpage project described earlier. Management 
can allocate and control cost for each phase or, if necessary, for each activity. In a large project, the 
project manager can appoint a key individual to be responsible for each phase of the project, and in 
turn, these key individuals will allocate tasks and activities to team members who report to them. 
In that way, management does not need to be concerned about each sub activity and management 
is not expected to know the details of each sub activity. Individuals must be given responsibilities 
that correspond with their competency and experience. 

Large and complex projects involve more activities, resources, and communication and there-
fore need a more elaborate work breakdown structure, which corresponds to the project scope. 
There is no hard-and-fast rule to determine how many levels are appropriate in a work breakdown 
structure. As a rule of thumb, however, the lowest level in a work breakdown structure must be 
easily defined as a work unit or work package. A work unit or a work package should be easy 
to assign to an individual and easy to evaluate. In the example of our webpage project, review and 
selection of software is a work unit. It is easy to understand what it is, how long it might take to 
complete, the extent of the resources it might take, who might be a good candidate for the job, 
and whether or not it is successfully performed. A well-defined work unit should be possible to 
complete within a week or two. If it takes too long to complete a work unit, it might be necessary 
to further break down that work unit.

Work units identified by the work breakdown structure document are useful to the project 
manager for quality control purposes. Again, consider the work unit, review and selection of soft-
ware, in our earlier example. It is relatively easy for the project manager to assess the outcome of 
this task. The outcome of this work unit not only identifies which software should be used but also 
describes how that decision was arrived at and the rationale for that choice. This would suggest to 
the project manager whether or not a wide range of software was considered and whether or not 
the reasons behind the selection include consideration of the overall project outcome, such as ease 
of use and maintenance. 

Another benefit of WBS is that the quality can be checked at each work unit and, if necessary, 
adjustments can be made to avoid adverse effects on subsequent activities. If, for example, very few 
team members know about the software or if clients may ultimately have difficulty using that soft-
ware, then it might be more cost effective to reconsider the decision to purchase that software in the 
early stage of the system development life cycle and choose another software solution. Therefore, 
each work unit defined at the lowest level of the work breakdown structure is a control point that 
assists with project management. Completion of work units is usually reported in reports and dur-
ing meetings that are scheduled about once a week for progress status updates. Brief progress reports 
and meetings should be scheduled frequently so that adjustments can be made and quality can be 
controlled before it is too late or too costly to address these issues. 

Each work unit usually includes a deliverable that makes it possible to allocate resources, define 



48

Fundamentals of Project Management

time, and monitor progress. It is possible to have more than one work unit per deliverable and to 
have more than one deliverable per work unit. Some work units may include workers from differ-
ent departments. In such cases, performance evaluations and monitoring of progress and quality 
is more challenging and may require further breakdown of the task. For small projects it may be 
more cost effective and practical for team members and individuals from different departments to 
participate in different work units. 

In any event, a work breakdown structure must be developed with the outcome of the project 
in mind. In other words, the approach must be outcome oriented. Once the first draft of a work 
breakdown structure is complete, the project manager and team members should ask themselves, 
‘Does this WBS lead us to the desired outcome?’ or ‘Is each work unit easily understood?’, ‘Is each work 
unit independent of other work units?’, and ‘Is it easy to monitor the progress for each work unit?’. A use-
ful and functional WBS has clear deliverables and leads the project to the specified outcome. The 
project manager must be outcome oriented and consider these issues as they design and develop 
work breakdown structures. 

3.5  Work breakdown structure approach  
THE DEVELOPMENT OF a useful and practical WBS is time consuming and challenging. This 
is particularly true for large and complex projects that involve multiple organizational units and 
include both internal and external entities. Experience is the most important asset in developing 
effective WBSs. Large organizations, such as the Department of Defense  and Boeing, that regularly 
deal with projects use well-practiced guidelines that are suitable for their own purposes. Once a 
WBS is developed and tested through practice, it can be used as a generic version that, with minor 
modification, can be used for subsequent projects. 

For a totally new system with no similar prior experience, project managers and team members 
often start either from the highest level and work their way down to the lowest level or start from 
the lowest levels and work their way up toward the overall project level. The first method is called 
the top-down approach and the second one is called the bottom-up approach. The top-down 
approach progressively refines activities, providing greater detail for each, until it reaches the level 
of work units. This approach is effective when the project manager can visualize the big picture and 
is able to identify key components to start the breakdown process. 

The bottom-up approach is less structured. Team members, and sometimes clients, with ideas 
about activities that are necessary to complete the project will prepare brief descriptions of all possi-
ble work units. Next, these work unit descriptions are placed on a wall or a large board and, through 
an iterative process, the team will group them into several logical categories. These categories are 
then combined to create higher-level activities and to form the hierarchical information necessary 
for the WBS. This approach is time consuming and tedious but, because it involves broad participa-
tion and because it requires consensus-building among team members about work units and group-
ings, it provides valuable learning experience as well as commitment among participants. For an 
entirely new system, the bottom-up approach for developing WBS may be the more effective one. 

One technique that can be valuable in documenting the bottom-up discussions (indeed can be 
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useful to document many complex situations) is mind mapping. This is often used to document 
the discussions before creating a WBS when confusion exists or the situation is particularly com-
plex. Tony Buzan developed the mind mapping technique, which is based on the workings of the 
human mind. The technique adopts a holistic approach to note-taking and memory recall. Mind 
maps are simple to create. The main idea is first written in the center of a piece of paper. Branches 
are then added from the main idea and labelled with keywords. Creativity is the key for developing 
successful mind maps. The use of color, illustrations, and symbols assist in improving recall of the 
materials and details discussed. An example of a mind map is illustrated in Figure 3.7.

Figure 3.7: Mind mapping
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The power and, yet, simplicity of mind maps has many applications beyond note-taking. Mind 
maps can be used, for example, in brainstorming sessions, project planning, structuring material to 
assist in report writing, and for the preparation of presentations. Mind maps are very flexible and 
one of their strengths is their ability to assist in the identification of relationships between concepts 
in the material.

In summary, it must be stated that developing practical and useful work breakdown structures 
is challenging and time consuming. Even experienced project managers will go through several 
iterations before they finalize a WBS. As stated earlier, there is no hard-and-fast rule about how 
many levels to have or which approach to use. Often experience is the best guide, but even that is 
not enough for unique and specific cases. The following check list, shown as Figure 3.8, can be used 
as a guide for developing an effective work breakdown structure. 
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• A work unit must be clearly defined and understood by those responsible for it. 
• A work unit must be independent of other work units for ease of allocating cost 

and responsibility. 
• Each work unit must have one person responsible for it even if multiple individu-

als work on it. 
• The sum of work units must result in the project outcome.
• Involvement of the project team members in WBS development is essential to 

learning and commitment. 

Figure 3.8: The WBS Checklist

3.6  Assigning responsibility  
RESPONSIBILITIES ASSIGNED THROUGH the development of the work breakdown struc-
ture need to be documented and communicated. A simple tabular form can be used to do this. 
The partially complete Figure 3.9 illustrates key (principle) and support individuals for each work 
unit for the webpage project. A work unit, as described earlier, may have one or more individuals 
working on it. However, for ease of accountability and communication, there must be one person 
responsible for that work unit. The responsibility chart or table must include all work units identi-
fied in the WBS. For larger tables, symbols may be used to identify key individuals from support 
members or to add footnotes about specific roles or work units. In any case, the responsibility chart 
must be self-explanatory and easy to interpret. 

Deliverables Greg Matt Jennifer Fred

Define owner needs Principal
Define client needs Principal Support
Define system needs priorities Support Principal
Survey available software Support Principal
Recommend software choice
…..
…..

Figure 3.9: Responsibility assignment for webpage project

In large projects, where there are very many work units, it might not be feasible to include all 
work units in one responsibility chart. Multiple tables and charts can be used in such cases to avoid 
information overload and confusion. However, there must be a logical grouping of responsibilities. 
One way is to break down the responsibility chart at higher activity levels (for example, level 1, 
level 2, etc.). It is also possible to use functions as a basis for the preparation of the responsibility 
chart. For example, important functions in a typical system project include requirement analysis, 
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prototyping, coding, testing, and so on. Consider testing of a large system that involves multiple 
sites and multiple client groups at each site. We can see that major functions can act as a basis for 
the development of the responsibility chart. The project manager must decide on a form of com-
munication that is practical and easy and that is free from departmental politics. 

Responsibility charts not only identify who is responsible for what but also suggest authority. 
Each member of the team that is responsible for a work unit needs to know the line of communi-
cation as well as the extent of their personal responsibility. This also helps coordination between 
work units. Lack of clarification on individual responsibility and authority is often the source of 
misunderstanding, poor coordination, and discontent. In small projects, where it is easy to see the 
entire project and it is clear what activities are needed, the responsibility chart may be sufficient, 
thus eliminating the need for the work breakdown structure: It is simpler, quicker, and does the job.

3.7  Structured walkthroughs  
ANOTHER USEFUL TECHNIQUE that can be used, at any stage of the project, to ascertain 
views and point out errors is the structured walkthrough. This is a review of aspects of the proj-
ect, and can be held at various stages of project development. Structured walkthroughs are intended 
to be team-based reviews of a product, but are not intended to be management reviews of individu-
als or their performances. 

Walkthroughs are (normally) informal peer reviews of any product, for example the scope 
document. Normally the person responsible presents the product and she may herself raise areas 
of difficulty – it is not a process of ‘selling’ the product, but one of ensuring the best product is 
eventually produced by the process. As the document or other product is looked at in detail and 
step-by-step, the reviewers are expected to be critical in a positive way, providing feedback that will 
help in improving the product that is being reviewed. 

If used at this stage, the team can have separate walkthroughs, for example, to see if all the 
requirements have been documented, that the project scope is realistic and obtainable, that the plan 
encompasses progress monitoring, that the resources committed to the project are appropriate, that 
the WBS is consistent, that there are no aspects omitted, and so on. These walkthroughs also pro-
vide an opportunity for the team to get to know each other. 

The basic idea behind structured walkthroughs is that potential problems can be identified 
as early as possible so that their effect can be minimized. The benefits of this approach are seen in 
Figure 3.10.

Structured walkthroughs have been identified as being of considerable value in the develop-
ment of projects, and they should be held on completion of certain phases of the development. 
It is impractical to hold formal walkthroughs too often, as it causes unnecessary administrative 
overhead. The best approach is to maintain the spirit of the walkthrough concept by having team 
members discuss all decisions with others without necessarily calling formal meetings. It is intended 
that this approach will normally promote discussion and the exchange of ideas within the team. 
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• The overall quality of each aspect of the project under scrutiny is improved, 
since more than one person is responsible for it, and the analysis and design are 
exposed to the scrutiny of others at every appropriate opportunity.

• There is the opportunity to detect errors earlier in the development of a project 
than might otherwise be possible, avoiding the errors propagating throughout the 
rest of the project.

• All team members have the opportunity to be ‘educated’ in the project, resulting 
in a much better understanding of the total project by a greater number of organi-
zational personnel. This means that team members can take over work from each 
other more easily. Potentially, all stakeholders have the opportunity to familiarize 
themselves with the overall project as well as particular components.

• Technical expertise is communicated through discussion that is often generated 
as a result of a structured walkthrough. More experienced staff will spot common 
sources of potential problems and discuss these with other staff, thereby transfer-
ring their own knowledge and skills. This means that the relevant knowledge is 
dispersed more widely than would otherwise be the case.

• Technical progress can be more readily and easily assessed, and the walk-
throughs provide ideal milestones and opportunities to do this.

• If carried out in the correct spirit and atmosphere, structured walkthroughs can 
provide an opportunity for less experienced people to gain experience and enable 
them to work on complex problems more quickly, due to their participation in 
walkthroughs with other more experienced team members and because of the 
opportunity of having walkthroughs done on their own work, where they receive 
specific comments and feedback in a non-threatening environment.

Figure 3.10: Potential of structured walkthroughs

For maximum benefit to be derived from the walkthrough, it is important that appropriate 
documentation is circulated well in advance of the walkthrough and that:

• Everyone attending is familiar with the subject to be reviewed.
• Each attendee should have studied it carefully.
• Minor points of detail are discussed before the walkthrough, so that valuable time 

is not wasted on trivial points.
Further, during the walkthrough it is important that:

• All errors, discrepancies, inconsistencies, omissions, and points for further action 
are recorded, so as to create an action list.

• One person should be allocated the responsibility of ensuring that all points from 
the action list are dealt with. 

Formal walkthroughs should be attended by a number of team members because responsibility 
for the system is then placed on the whole team. All members of the team should be given the op-
portunity to contribute, from the most junior to the most senior. Walkthroughs are a very powerful 
technique and are most successful when they are carried out in an ‘ego-less’ environment; that is, 



53

Chapter 3: Defining Project Scope

one in which the individual concerned with the particular activity does not feel solely responsible 
for it. The idea is not to criticize anyone but to identify any potential problems and resolve them 
as early as possible. It is important that all team members have responsibility for the overall project 
and the use of structured walkthroughs supports this. 

3.8  Programs and projects  
THE PROJECT IS frequently part of a much larger program, which consists of a number of in-
tegrated projects. For example, consider a program with projects related to pharmaceutical supplies, 
patient records, a call center, hospital bookings, a public website, and  much more. This is obviously 
more complex than a single project because each project has to fit with related projects, like pieces 
of a jigsaw puzzle (Figure 3.11). Advantages include the single collection of data and the ability to 
relate information from different applications. 

Patient
records

Medical 

records

Call centre

Hospital 
records

Operating 
theater 
bookings

Consultant 
records

Prescription
Medicines

National Program for IT in Health

practictioner 

Figure 3.11: A program consisting of many integrated projects

In many senses, a program is a project, but will tend to be much more long-term (a project 
might be only of a few months’ duration whereas the whole of a program may take five years or 
more to implement), and is large (consisting of the scale of a number of projects) and very complex 
(because the projects need to integrate). 

This suggests that there will be an extra layer of project management activities, ensuring the 
overall program is coordinated and the overall program manager has an overview of each project 
and their project managers. We might call this overall view the master plan. Sometimes the proj-
ects are developed sequentially, but more often, some of the projects are developed simultaneously 
so that the task of the program manager is difficult. It is important that, once a project is finished, 
it is checked for quality not only as a ‘stand-alone’ project but also for compatibility with related 
projects, for the developers may be working on another project or may even have left the organiza-
tion by the time the program is checked for quality as a whole. However, the basic material for the 
project manager described in this book also applies to the program manager.
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3.9  Interview with a project manager  

 Interview  

Q OF these (developing budgets, cus-
tomer support, staffing, policies and 

procedures) what would you consider to be the 
most important?

“Defining the project is the most im-
portant, because, no matter what 

you are doing, if you do not define it correctly, 
you will end up with garbage. If you do not 
spend time designing something and develop-
ing it, you will not end up with the quality that 
you have hoped to.”

Q YOU said earlier communication is 
necessary and to what degree in Proj-

ect Management?

“It is very important. In some ways it 
might be more important than defin-

ing the project. You have to be able to define a 
project or a problem, but what good are you if 
you are not able to communicate to the user or 
your team. Regardless of who is involved, you 
must have communication skills”

Q WHAT types of qualities does a proj-
ect manager have to have to be suc-

cessful?

“Communication skills, adaptability, 
personable, intelligent, common 

sense, fiscally responsible or budget conscience, 
organizational skills are definitely a bonus, and 
you must be team oriented.”

Q WHAT is the most favorite part of 
your job?

“When someone brings you an is-
sue and they want it to be done 

differently, actually being able to change it and 
make it to their liking. Project completion is my 
favorite part of my job because I know that I 
have accomplished something.”

Q WHAT is the least favorite part of 
your job?

“Being asked repetitive questions on 
the same subject matter. Like when 

you have two passwords to log on to the net-
work and then into the system. Explaining to 
users the same answer to the same question in 
different ways for them to understand gets very 
old.”

Q WHY do you feel project manage-
ment is a necessary function?

“If you do not manage the project, 
your team will be going in all differ-

ent directions. If you do not manage the project, 
you will get the cart before the horse and it will 
wind up costing you more money in the long 
run.”

Q DO you feel project phases are neces-
sary in planning a project?

“Yes, only to the extent of the size 
of the project. You must reevalu-
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ate where you are from time to time. It cuts the 
project up into manageable pieces.”

Q WHAT advice would you give to 
someone who is interested in becom-

ing a project manager?

“The most important thing would be 
to find a mentor and learn the dos 

and don’ts of their career and see how they work 
for you.”

 Chapter summary 

THE PROJECT SCOPE definition is an im-
portant activity in the project development life 
cycle. A well-developed project scope will help 
to achieve several important objectives: project 
planning, communication, resource allocation, 

time and cost estimates, monitoring progress, 
controlling quality, and evaluating outcome. A 
good project scope defines project objectives, de-
liverables, milestones, and resources. The project 
scope becomes the basis for the development of 
the work breakdown structure. The work break-
down structure breaks the whole project into 
manageable pieces, or work units to be assigned 
to individuals, with specified cost and time al-
locations. The work breakdown structure repre-
sents a work map that guides project activities. 
It specifically describes what needs to be done, 
who will do it, how much it costs, and when 
it is due. Based on the WBS, a project sched-
ule or network of activity is developed to ensure 
timely completion of work units. We will look 
further into aspects of this chapter when we dis-
cuss Project Evaluation and Review Technique 
(PERT). 

 Discussion questions  

a)What are the challenges associated with ex-
pectation change and how can the project 
scope help shape expectations? 

b)Discuss the difference between the project 
charter and the project scope statement. 
Can you replace the project scope with a 
project charter? 

c)What would you do in cases where deliv-
erables are difficult to define? Can you use 
milestones as deliverables?

d)Discuss the role of work units in a work 

breakdown structure for quality control. 
How would you use work units to control 
for quality?  

e)This chapter suggests that ‘expectation gap’ 
can be addressed and improved through 
timely, relevant, and accurate informa-
tion. Discuss how information overload 
or redundant information might affect the 
expectation gap. 

 Exercises  

a)Describe a WBS and list its characteristics. 
How does a WBS differ from the project 
network? How are the two linked?  

b)Describe a project: define its scope, list ma-

jor activities involved in that project, and 
develop a work breakdown structure for it. 

c)A good example of an event project con-
cerns the organization of a conference 
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where you would need to coordinate many 
activities and be mindful of deadlines and 
commitments. Assume an international 
conference is to be held in your city in 26 
weeks’ time. Describe objectives, scope, 

work breakdown structure, deliverables, 
milestones, and criteria for success. 

d)If available to you, use Microsoft® Project 
to develop a WBS using the information 
provided in Figure 3.6. 

 Important Concepts  

bottom-up approach (pg. 48)
control point (pg. 47)
deliverables (pg. 41)
exemption clauses (pg. 42)
master plan (pg. 53)
measurable objectives (pg. 39)
milestone (pg. 41)
mind mapping (pg. 49)
organizational chart (pg. 44)
program (pg. 53)
project charter (pg. 43)
project plan (pg. 40)

project scope (pg. 40)
project scope statement (pg. 40)
requirements definition (pg. 38)
resources (pg. 42)
scope statement (pg. 38)
structured walkthrough (pg. 51)
top-down approach (pg. 48)
WBS coding scheme (pg. 46)
work breakdown structure (WBS) 
(pg. 43)
work package (pg. 47)
work unit (pg. 47)
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• Chapter Themes 

4
Estimating Project 
Costs and Benefits

• How do we estimate the cost of a future project?
• How do we estimate the time it will take to implement?
• How do we monitor progress?
• What can we do if things go wrong?
• How can we measure intangibles like added security or greater 

risk?
• What skill sets are important?
• Can we provide a broader view of our criteria?

 Themes of Chapter 4  
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 Introduction  

The triple constraints of time, cost, and scope set boundaries for a project. The effective 
management of a project depends, to a large extent, on how well these constraints are defined, 

documented, and managed. Each of these constraints is a yardstick for monitoring progress and, 
ultimately, for measuring project success. Cost estimates provide a fiscal boundary within which 
a project is designed, developed, and implemented. Accurate estimates are critical to the decision 
making process. Management and project sponsors pay close attention to cost estimates in their 
decision to support a project and to evaluate its success. Experienced project managers take cost 
estimating seriously and plan for it carefully. This chapter first describes ways of assessing project 
value. It then describes several techniques and sources to help estimate cost. It describes important 
considerations that help project managers in their efforts to develop reliable cost estimates. Lastly, 
it looks at group decision support whereby computer software is used to support decision making 
based on qualitative, rather than quantitative, analysis. 

4.1  Estimating costs and benefits  
THE OVERALL COST of a project is a key determinant for management in deciding whether 
or not to support a project. This overall cost is based on the aggregated costs of the work units de-
scribed in the work breakdown structure. The accuracy of a work unit estimate is a function of how 
well that work unit is defined and the knowledge and experience of the estimator. The work unit 
approach makes the process of cost estimating more manageable. It is easier to estimate and assign 
cost for a work unit rather than a large section of a project. However, there might be situations 
where the overall cost of the project is required for the initial decision, before the work breakdown 
structure and work unit analysis are done. In such cases, the project manager needs to provide esti-
mates of the overall costs as best as possible and describe conditions that will influence the accuracy 
of those estimates. In other situations, some leeway regarding costs is accepted in the organization 
and, in others, renegotiation might be possible. But very often the first estimate is the one that the 
project manager has to ‘live with’. 

Some costs are considered tangible while others are described as intangible. Further, costs are 
classified as direct or indirect. These are all described below. 

 ◦ Tangible costs and benefits
Tangible costs and benefits are easier to define and thus to measure. Consider, for 
example, setting up a computer network lab. This network will need monitors, micro 
processors, routers, switches, connectors, cables, servers, and the like. It will also need an 
operating system and various software applications. First, we need to determine the type 
of hardware and software that will best support the goals and objectives of the lab (as 
described in the project scope). Next, we need to determine the vendors that we want 
to purchase from. Some organizations use a list of authorized vendors that they usually 
purchase from and base this list on service, price, reliability, past experience, and the like. 
These vendors are then surveyed for estimates of hardware and software costs. Multiple 
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vendors may be surveyed and the average price may be used for cost estimates. Tangible 
benefits are also more straightforward to measure. For example, if a new system saves five 
hours per week per person for one hundred employees, then the total benefit for the year 
is 26,000 hours (5 * 100 * 52 = 26,000). The benefit in monetary terms can be calculated 
by multiplying the 6000 hours by the average cost of workers per hour. 
 ◦ Intangible costs and benefits

Intangible costs and benefits are more difficult to define and to measure. Consider, 
for example, a proposal to outsource certain services of an organization. While this might 
be advantageous in terms of cost savings and efficiency, it can also have disadvantages as-
sociated with it. It is easier, in this case, to estimate the tangible costs and benefits of this 
decision. For example, it is easier to compare what it costs to provide the services inter-
nally to the costs of the outsourcing option. However, outsourcing of those services may 
diminish organizational expertise and know-how in that area over time. Replacing such 
expertise is much more expensive if the organization later decides to reverse this decision 
and once again insource those services. However, it is difficult to estimate the replacement 
cost of such expertise and know-how. Other examples of intangible costs may relate to loss 
of control and security risks. Again, it will be very difficult to allocate dollar amounts for 
diminished control or information security. Examples of intangible benefits of insourcing 
include employee learning that adds to the know-how of the department and organiza-
tion, or the increased satisfaction due to employee involvement in those services. While it 
is obvious that increased satisfaction is beneficial, it is difficult to assign dollar amounts to 
the incremental increase. 
 ◦ Direct cost 

Costs that are easily associated with a work unit are classified as direct costs. For ex-
ample, if two individuals need to spend 10 hours each to accomplish a work unit, then 
these twenty hours are directly accounted for in the budget for that work unit. The project 
manager who is in charge of the entire project spends some of their time overseeing the 
progress of this work unit. Therefore, that portion of the project manager’s time is also 
directly associated with this work unit and must be charged to the account for this work 
unit. There are other such costs that are usually prorated using percentages. These pro-
rated costs include management costs, facility expenses, rental agreement costs, and the 
like. These costs are called direct overhead costs and usually are incurred for the entire 
project rather than a work unit. There are different ways of allocating these direct over-
head costs to individual work units. One approach is to consider units of time spent on a 
work unit relative to the total time for the entire project. For example, if a project takes 20 
weeks to complete and a work unit in that project takes 2 weeks to complete then direct 
overhead costs for that work unit are 10%. 
 ◦ Indirect cost

Indirect costs are not easily associated with a work unit or a project. These include 
overall organizational costs that are incurred by all activities of the organization. For ex-
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ample, if an organization spends one million dollars to enhance its image and credibility 
within the industry, the outcome of such expenditure is expected to benefit all units and 
functions of the organization. It is difficult to charge a portion of one million dollars to a 
project in one department that has a life cycle of only five years. Nevertheless, those dol-
lars must be recovered by all activities of the organization. These indirect costs are often 
prorated. One approach to arrive at a cost percentage for a project is to consider the cost 
of the project relative to the overall administrative costs of the organization. Sometimes, 
the number of employees in a functional area as a percentage of the total number of em-
ployees in the organization is used for allocating these costs. To arrive at the relative cost 
of a project, the number of people working on the project is divided by the total number 
of people in that department. In any case, these cost allocations are subjective, relative to 
direct overhead costs. 

4.2  Project value  
IN THIS SECTION we look at three techniques that are used to estimate the value of a project, 
that is, the balance of benefits over costs (which can, of course, be negative).

 ◦ Payback analysis
Payback analysis is a frequently used financial approach for deciding whether or not a 
project should be selected for development. Most organizations would like to know how 
long it will take before their investment in a project results in a positive cash flow. The 
payback period is therefore the length of time that it takes for a company to recover the amount 
of money invested in the project. This will be the time after which the company starts earn-
ing from their investment. For short-term investors the payback time may be two or three 
years, whereas organizations with a longer strategic plan may be looking further into the 
future and are prepared to invest and expect returns in the long-term (usually seen as five 
or more years). 
The payback occurs when the cumulative benefits are greater than cumulative costs. Con-
sider two project proposals submitted by two departments for consideration and approval 
by top management. The first proposal (Project A) is for a system to track sales and adver-
tising data and to produce reports and charts for the incremental sales increases that result 
from advertising expenditures. This system will help management determine the relative 
long-term impact on sales of print media, radio, and TV. The second proposal (Project 
B) is for a project that controls online communication between employees and customers 
and that reports frequency, duration, and outcome of such communication in terms of 
customer satisfaction and sales. 
The projected cost and revenue for the next six years for Projects A and B are presented 
in Figure 4.1. For example, cost and revenue for Project A during the first year of devel-
opment is $20,000 and $0, respectively, resulting in net cost of $20,000. The first year 
numbers for Project B are $25,000 cost and $10,000 revenue resulting in a net cost of 
$15,000. The total cost over the six year period is $70,000 for Project A and $85,000 for 
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Project B. The total revenue over the same period is $120,000 for Project A and $130,000 
for Project B. The net benefit over the six year period is therefore $50,000 for Project A 
and $45,000 for Project B. 

Project A Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Total 

Cost 20,000 20,000 10,000 10,000 5,000 5,000 70,000
Revenue 0 0 30,000 40,000 30,000 20,000 120,000

Difference (20,000) (20,000) 20,000 30,000 25,000 15,000 50,000
Cumulative (20,000) (40,000) (20,000) 10,000 35,000 50,000

Project B Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Total 
Cost 25,000 25,000 15,000 10,000 5,000 5,000 85,000

Revenue 10,000 15,000 45,000 30,000 20,000 10,000 130,000
Difference (15,000) (10,000) 30,000 20,000 15,000 5,000 45,000

Cumulative (15,000) (25,000) 5,000 25,000 40,000 45,000

Figure 4.1: Payback Analysis for two Projects

Payback analysis suggests that Project A, having recovered its costs, generates benefit in 
Year 4 whereas Project B recovers cost and generates benefit in Year 3. Therefore, Project 
B is seen as a better investment given these results and using this technique. Notice that 
Project A generates more benefit in six years than Project B would. This analysis stresses 
how quickly costs of a project are recovered and how soon a project starts generating 
benefit; it does not take into account benefits over the life of the project, in this case a 
six year period. Some organizations have a fixed payback time beyond which they would 
not support any project development plan. In our example, if the organization requires a 
payback time of only two years, neither of these two projects would be approved. Some 
organizations use a payback period of only one year for IT projects, and projects that do 
not make this severe test are not pursued!
The length of payback is influenced by organizational culture, strategic plans, top manage-
ment decision patterns, or simply economic data. The payback for information technol-
ogy investment, for example, is relatively shorter than it is for other technologies where 
the rate of change is not as great. With rapid changes in information technology innova-
tion and development, organizations are concerned that the technology they are investing 
in may quickly become obsolete. This results in expectations of quick results. However, 
large and complex systems development projects require long term commitment, and ex-
pectations of quick results may not be in the long term interests of the organization. Many 
projects seen as ‘strategic’ rather than ‘operational’ may be of this type.
This poses challenges for project managers to convince top management that in some 
cases the long term projection of results is necessary. They need to explain why a ‘quick 
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return’ policy may not always be in the company’s best interest for long term viability. 
The well-known cases of the frequent flyer program by American Airlines and the direct 
ordering system by American Hospital Supply are good examples of long term strategic 
decisions that involved significant cost and time commitments and resulted in important 
long-term competitive advantage. This does not mean that organizations should not ex-
pect a speedy payback in some cases. In fact, specific projects designed to respond to well-
defined problems should normally recoup expenses quickly. 
 ◦ Net present value

Net present value (NPV) is another approach that is often used to evaluate the ex-
pected monetary gain or loss of a project. It is based on the calculation of expected cash 
flow. Projects should reflect positive cash flow to be considered for development and the 
higher the positive cash flow, as calculated by NPV analysis, the more likelihood of gain-
ing support for the project’s development. This approach uses a rate of interest to calculate 
the present value of the future cost and benefit for a project. The rate of interest used is based 
on the cost of capital. In other words, how much would the company earn from its capital 
if the company were to invest that capital elsewhere. 

The formula for calculating NPV is:
NPV = ∑t=1 …n A/(1+r)t

where t represents the year of the cash flows, A represents the amount of cash flow each 
year, and r represents the discount rate. Using a specified rate of interest, this formula 
sums up the present value for the number of years that estimates have been made. For 
example, at 15 percent, the present value of $3,000 cost projected for the third year of a 
project is $1972.50, calculated as:

$3000 * 1/(1+0.15)3  or 
      $3000 * 0.6575 = $1972.50

Let us consider another example. The present value for $2000 projected value in the third 
year for the same project and with the same interest rate is $1315.03, calculated as: 

$2000 * 1/(1+0.15)3  or 
      $2000 * 0.6575 = $1315.03

The net present value for the third year cost and benefit for this project is a negative 
amount of $657.47 ($1315.03 – $1972.50 = -$657.47). 
The sum of this calculation for estimated cost and benefit for all years represents the pres-
ent value for the project and is used to make a decision. Most spreadsheet packages (such 
as Microsoft Excel) have a function to calculate NPV. However, it is useful to see the 
process and understand the discounted amount of one dollar for a given interest rate. To 
calculate the NPV for the two projects presented in Figure 4.1, we can first calculate the 
discount factor, the present value of one dollar, for each year and use that to calculate 
the present value for the projected cost and revenue amounts given in Figure 4.1. The 
discount factors for this example are shown in Figure 4.2. 
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Year Formula Discount factor
1 1/(1+0.15)1 0.8696
2 1/(1+0.15)2 0.7561
3 1/(1+0.15)3 0.6575
4 1/(1+0.15)4 0.5718
5 1/(1+0.15)5 0.4972
6 1/(1+0.15)6 0.4323

Figure 4.2: Discount factors for six years at 15%

Using the discount factor and the cash flow information (difference between revenue and 
cost), we can calculate NPV for Project A, as shown in Figure 4.3.

Year 1 = .8696 * ($20,000) = ($17,392)
Year 2 = .7561 * ($20,000) = ($15,122)
Year 3 = .6575 * $20,000    = $13,150
Year 4 = .5718 * $30,000    = $17,154
Year 5 = .4972 * $25,000    = $12,430
Year 6 = .4323 * $15,000    = $6,485

NPV (Project A) = ∑t=1 …n A/(1+r)t  = $16,705

Figure 4.3: Estimating the net present value

Following this process, we obtain an NPV of $20,176 for Project B. Therefore Project B 
gives a better present value for the company based on these calculations. All else being 
equal, the NPV analysis suggests that Project B is a better option for development even 
though Project A generates more cash inflow ($5,000) by the end of year six. 
 ◦ Return on investment

Return on investment (ROI) is another financial measure that is used to decide the 
relative worth of a project. Return on investment is calculated as discounted benefits minus 
discounted costs divided by discounted costs multiplied by 100. For example, a 20% ROI 
means that if you spend one dollar this year, it is worth one dollar and twenty cents next 
year. To calculate the ROI for this example, you need to divide the net income by invest-
ment that is (120-100)/100 = 0.2 or 20%. The higher the ROI the better is the choice. 
Figure 4.4 and Figure 4.5 show the ROI calculations for Project A and Project B respec-
tively. These analyses suggest that Project A and Project B provide similar ROI (33.8% 
versus 33.1%). It might be necessary to consider other factors about these two projects 
since it is difficult, in this case, to make a decision solely on the basis of ROI. 
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Year Factor Revenue Disc. Rev. Cost Disc. Cost 
1 0.8696 $0 $0 ($20,000) ($17,392)
2 0.7561 $0 $0 ($20,000) ($15,122)
3 0.6575 $30,000 $19,725 ($10,000) ($6,575)
4 0.5718 $40,000 $22,872 ($10,000) ($5,718)
5 0.4972 $30,000 $14,916 ($5,000) ($2,486)
6 0.4323 $20,000 $8,646 ($5,000) ($2,162)

Total $120,000 $66,159 ($70,000) ($49,455)

Figure 4.4: ROI analysis for Project A

ROI for Project A = (66,159 - 49,455)/49,455 * 100 = 33.8%

Year Factor Revenue Disc. Rev. Cost Disc. Cost 
1 0.8696 $10,000 $8,696 ($25,000) ($21,740)
2 0.7561 $15,000 $11,342 ($25,000) ($18,903)
3 0.6575 $45,000 $29,588 ($15,000) ($9,863)
4 0.5718 $30,000 $17,154 ($10,000) ($5,718)
5 0.4972 $20,000 $9,944 ($5,000) ($2,486)
6 0.4323 $10,000 $4,323 ($5,000) ($2,162)

Total $120,000 $81,047 ($85,000) ($60,872)

Figure 4.5: ROI analysis for Project B

ROI for Project B = (81,047 - 60,872)/60,872 * 100 = 33.1%
A word of caution is appropriate here. There is a risk in using a single measure to evaluate the 

potential contribution of a project. While some organizations want projects to have a fairly short 
payback period and, as a result, put more weight on the payback analysis for their decisions, they 
should still consider net present value and return on investment. However, some organizations put 
a limit on the payback period and would not consider projects that do not meet that criterion. 
Similarly, some organizations use a minimum rate of return on investment as a criterion for select-
ing projects. There are advantages and disadvantages to having rigid standards. Advantages include 
consistency in the approval process, ease of communicating selection criteria, a rapid evaluation 
process, less politics, and so on. Disadvantages include lack of flexibility for professional judgment, 
fewer innovative proposals by employees because they are not sure if their ideas will satisfy criteria, 
and the like. 

4.3  Resource estimates  
ALL THREE METHODS described earlier rely on the estimates presented in Figure 4.1. Cost 
and benefit estimates for any project are always subject to variations and adjustments. Therefore, 
some discretion is prudent, especially for close results such as the ROI results presented earlier for 
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Projects A and B. Estimates are critical for allocating resources, monitoring progress, controlling 
quality, maintaining team moral, awarding merit, and ultimately ensuring project success. There 
are several ways of obtaining estimates and most estimates are based on experience, documenta-
tion, expert opinion, or a combination of these sources. Each of these methods has advantages and 
disadvantages. 

Experience is a valuable source for obtaining estimates. It incorporates different di-
mensions, such as the culture of the workplace, the pool of talent, the history of in-
ter-organizational cooperation, and human resource policies. It can also be affected by 
organizational culture and the top management’s decision-making style. In some cases, 
individuals giving estimates tend to overestimate cost, time, and other required resources. 
This is partly due to the fact that most projects tend to be behind schedule and over bud-
get. Individuals react to this reality and tend to give ‘safe’ estimates. Further, a study of 
‘human nature’ would suggest that individuals who expect to be involved with the project 
development process might ‘pad’ their estimates because it will appear to lighten their 
work schedule and deadline. If only those individuals who are expected to work on the 
project provide estimates, then the overall cost and time estimates could turn out to be 
much higher than the actual figures. 
Documentation is frequently used as a source for obtaining estimates, especially 
in environments where project development activities are more formalized and projects 
are administratively closed. Documentation is considered a very useful source when it is 
relatively current and when it describes similar cases. To the extent that it deals with the 
actual events of a project, documentation is free from bias and offers an advantage over es-
timates that are obtained from individuals. However, with increasing developmental costs, 
documentation can quickly become dated, although information on relative cost and time 
for activities within a project is still useful. When using documentation for estimates it is 
important to consider events and situations that may have changed. This might include 
new laws, new equipment, changes in working hours, and the number of holidays and 
vacations. 
Expert opinion is also a widely-used source for obtaining cost, time, and other es-
timates. Internal expert opinion has similar pluses and minuses to those discussed under 
experience. Outside expertise can provide potential benefits in the form of broader expe-
rience and reduced game-playing. Also, this source is often used for new and innovative 
projects where little internal expertise is available. However, it might be limited, since 
outside experts may not have a good understanding of the organizational culture. Obtain-
ing estimates through outside expertise is more formalized and costly when compared 
with the two approaches described earlier. Outside experts and consultants often require 
internal visits and ask for more information as part of their work. Confidentiality is an im-
portant issue that management must consider when outside experts are sought, especially 
for the development of strategically important projects. 
Scenario planning is also widely-used in projects where there is a greater element 
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of risk. Scenario planning looks at different views of what the future might turn out to be 
and, therefore, enables the factoring in of many potential outcomes and estimates. This 
will be discussed under risk management. 
Again, it is prudent to use a combination of these approaches for situations where highly in-

novative projects are considered or where significant resources are involved. For example, using a 
combination of internal and external expertise has the advantage of knowledge and information 
about organizational culture (internal expertise) and broad experience (external expertise). As de-
scribed earlier, overestimation can happen, especially when individuals giving estimates expect to 
be involved with the project development. Underestimation can also occur. It happens where the 
same people who propose a project are involved with providing estimates and, in their eagerness to 
obtain approval for their project, they underestimate time and cost. Obtaining accurate time and 
cost estimates is an important skill set for successful project managers. The deliberate falsification of 
estimates is not only unethical but unwise, as the project management will be seen as either unethi-
cal or incompetent. However, accurate estimation is not easy.

Issues of overestimation and underestimation pose challenges to the process of project selec-
tion. It is important to establish guidelines not only for proposal development in general but also 
for obtaining time and cost estimates specifically. Guidelines could suggest that supporting material 
should be provided that details estimates and how the estimates were arrived at. Track records for 
project activities and individual performance provide a historical backdrop for managers to use to 
adjust their expectations and provide a firm basis from which to make decisions accordingly. For 
example, managers in an organization may regularly ask project initiators or proposal developers to 
adjust their estimates by a certain percentage. Of course this practice prompts those initiating an 
idea or developing a project proposal to overestimate or underestimate cost and time accordingly. 
This cycle creates game play and a non-productive environment. 

But even the apparently simplest of estimates can, in reality, be difficult to make. To take one 
example, the contributions of colleagues will, of course, not be the same. A person-hour contribu-
tion from one worker will almost certainly be different from that of another. But most calculations 
are based on the assumption that the contributions from equivalent status workers will be the same. 
Further, in many circumstances the composition of the team will be determined by others and 
imposed on the project manager, and team members will differ in their effectiveness and individual 
efficiencies. 

Organizational politics and game play are counter-effective and often result in poor estimates 
and wrong decisions. It is important to establish clear and realistic guidelines and to communicate 
them to all employees. Project selection committees or individuals should follow these guidelines 
and be consistent in their analysis and in granting awards. It might be necessary to reward project 
teams and project managers who provide accurate estimates and complete their projects within time 
and within budget. While game play has two sides to it, as described earlier, it is the responsibility 
of management to discourage it. Game play and politics are associated with organizational culture 
and organizational culture is closely associated with the management decision-making style.  
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4.4  Multiple estimates  
OBTAINING GOOD ESTIMATES is challenging and difficult. It is easier to obtain estimates 
of work units and individual activities than for the project as a whole. Therefore, estimates should 
be gathered using a bottom-up approach and should start after individual work units are de-
termined and defined. The exception to this is when a quick and rough estimate of the overall 
resources for a proposed project is sufficient for an initial decision. These are situations where time 
is very constrained or the project idea is so tentative that it does not currently warrant spending 
a great deal of time to obtain detailed estimates. In such exceptional cases, the management gives 
some idea as to how rough an estimate is necessary for their initial ‘go or no-go’ decision during the 
conceptual stage. 

It is easier for experts to provide estimates for well defined and specific tasks. It is easier to 
define work units if the project scope is clearly developed. Estimates that do not involve memory 
recollection are more accurate. If it is difficult to estimate time and cost for a work unit, it might 
be useful to revisit the definition and the expected outcome for that work unit. The involvement of 
team members and individuals who will be working on project activities is important in obtaining 
estimates. Their involvement normally leads to an increased accuracy in estimates as well as com-
mitment to the project. This also encourages estimates from people who are the most knowledge-
able about a task. 

In many cases multiple estimates of activity cost and time are strongly recommended. The 
same expert can be asked to provide a range of estimates for a project activity that includes the best 
case scenario, the worst case scenario, and the most probable scenario. Weights can be 
assigned to each of these scenarios to obtain a more realistic average. For example, the best and the 
worst scenarios may be assigned one point whereas the most likely scenario may be assigned several 
points (frequently four). Alternatively, different experts can be asked to provide estimates for the 
same activity. Again, weights can be assigned to these estimates depending on what we know about 
the experts, their past estimates, and their knowledge and experience. In any case, efforts must be 
made to match the tasks with the skills of those giving estimates. 

In cases where multiple estimates are obtained, average scores as well as the variance are used 
for decision making. The smaller the variance for a set of estimates is, the more specific the results. 
Where there is a large divergence between estimates, it is prudent to provide for contingency 
resources, especially in cases where there is little or no flexibility in deadlines. We can calculate 
‘upper limit’ and ‘lower limit’ measures of a project’s duration by using the average score and the 
variance. Let us assume that you have collected three estimates for each of the 27 activities of a proj-
ect in your organization. Your calculations suggest an overall estimate of 165 hours for the entire 
project and a standard deviation of 29 hours. Assuming plus and minus 3 standard deviations, you 
can obtain the results shown in Figure 4.6. 

This suggests that there is a very high probability that the entire project will be complete within 
78 to 252 hours. This range suggests that the project completion time may be over extended or 
under extended by about 53%. More discussion on the probability of completing a project on time 
is given in the chapter on Time Management (Chapter 5). 
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The project upper limit  (3 * 29 + 165) = 252 hours
The project lower limit  (-3 * 29 + 165) = 78 hours 
Upper limit as % of estimate (252/165)100 = 152.73%
Lower limit as % of estimate  (78/165)100 = 47.27% 

Figure 4.6: Taking contingency factors into account

4.5  Phase estimating  
IN SOME CASES, estimates are possible only for the initial phase of the project and the projec-
tions of cost and time for the subsequent phases depend on the outcomes of the earlier phases. It 
is unrealistic to obtain estimates for the entire project when there is a great deal of uncertainty as-
sociated with the design of the system, with the outcome, or with the final product. In such cases, 
detailed estimates are only made as the project progresses. This process is called phase estimating. 
Phase estimating can be based on the project development life cycle; initiation, planning, develop-
ment, implementation, and closure. 

In other words, detailed estimates of cost and time are made for one or two cycles at a given 
time, and rough estimates are generated for subsequent cycles. An example of phase estimating may 
be a three-stage projection of resources: the first one covers initiation and planning, the second one 
covers development, and the third and final one covers implementation and closure. After comple-
tion of one phase, detailed estimates are provided for the next phase, and the process continues until 
the entire project is complete. Any approach to estimating cost and time, including the multiple 
estimate approach, can be applied at each stage when detailed projections are necessary. 

Phase estimating suggests that project owners and sponsors must commit to a project with 
incomplete information about how much it might cost and how long it might take, and that is 
rarely an easy situation. Information on project resources is important to project sponsors, as they 
decide whether or not to support a project. It is a challenging job to convince sponsors, especially 
conservative-minded ones, to support a project without any certainty about its final cost. Incom-
plete information also makes project managers uncomfortable, as it will lead them to  provide in-
complete or inaccurate estimates for projects that involve a great deal of uncertainty. Inaccurate or 
incomplete estimates create credibility issues that affect future support. 

Phase estimating is an appropriate response to such situations. The project manager must con-
vince the sponsors and other stakeholders as to why this approach is necessary. It is important to 
point out that the project sponsors have the option of terminating support after each phase if they 
are not satisfied with the current progress. In other words, their support for subsequent phases is 
conditional upon satisfactory progress of the ongoing phase. The sponsor does not have to make 
commitments to parts that they do not have estimates for and the project manager does not have 
to provide estimates that may be unreliable. Both parties potentially benefit from this ‘compromise’ 
approach. 
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4.6  Practical considerations  
ESTIMATES ARE USED to make decisions, to prepare schedules, to negotiate contracts, to set 
goals, to evaluate performance, to request funding, and so on. Expectations are based on estimates. 
Project stakeholders, including the project manager, would like to have and to work with accurate 
estimates. While they can be based on realistic means and methods, estimates do not replace actual 
numbers. Events happen, technology advances, biases creep in, and priorities, goals, and objectives 
change. The project manager and team members should make every effort to obtain and report 
accurate estimates. They should be consistent in applying their methods to obtain estimates and 
should report to the stakeholders their methods of preparing estimates as clearly as possible. Any 
hint of secrecy in describing why a certain methodology is used will erode the credibility of the 
estimates, and those preparing the estimates, in the mind of the customer. 

The strengths and weakness of the methodology should also be clearly explained. It is not as 
important to apply a method that is prominent as it is to apply a method that is appropriate. The 
project manager must be able to articulate the reasons for using a certain method of estimating cost 
and time. It is also important to specify the time horizon for estimates. Cost estimates for equip-
ment, software, expertise, and the like may change quickly and, if the estimating process takes too 
long, the project manager may need to review and adjust estimates that were obtained early in the 
process. Further, a learning curve may become a factor when estimating time and cost for repeti-
tive activities. The assumption here is that repeating the same activity over and over results in less 
and less time and cost for that activity. However, the learning curve results depend on the learning 
ability of the individual and the nature of the task. Of course, there is a limit to how far one can 
improve a process or learn to do an activity faster. Based on experience, estimates for repeated activ-
ity are adjusted. 

Estimates should be free of extreme projections. In other words, estimates must be based on 
normal conditions and free from extreme case assumptions. For example, a normal shift includes 
eight hours and there are holidays and vacations that team members are entitled to. When you esti-
mate that a project may take up to 8 weeks to complete, it is understood that you have considered 
a 40-hour week schedule and thus a total of 320 hours, assuming no Federal or State holidays fall 
within those eight weeks. Any deviation from the norm must be described and justified. Excep-
tions to normal conditions are critical as you develop a network of schedules for project activities. 
Consistency is also very important in the use of time units. Once the unit of time (hour, day, week, 
or year) is specified for the project, it must be used throughout. Smaller projects often use days or 
weeks as their units of time while larger projects use months or years. 

 ◦ Contingency planning
It is not unusual in project development to expect out-of-the-ordinary situations. In fact, 
it is prudent to consider and plan for extreme or extraordinary situations. An appropriate 
way to prepare for extreme situations is through the use of a contingency plan. When 
necessary, contingency situations are described and contingency funds are appropri-
ated for them at the planning phase of the project development life cycle. Contingency 
planning involves a careful analysis of the situation. It is necessary to document and com-
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municate to the sponsors what is meant by a contingency situation, how it is identified, 
how it is assessed, and how it is mitigated. Simply put, adding a margin to estimates of 
cost and time to cover contingencies is not convincing. In fact, such an approach can be 
counter effective and indicative of poor planning. It may even be interpreted as add-on 
‘slush money’ by watchful sponsors. 
Contingency funds are not normally directly accessible to the project manager. The au-
thorization to spend contingency funds is normally placed with management. This could 
be looked at as an additional layer of protection for the project manager because someone 
else, or a committee, will have to assess the need for releasing these funds. The project 
manager can request a release of funds for extraordinary situations, as specified in the 
contingency plan. 
 ◦ Risk analysis 

In reality, events rarely happen as planned or as expected. Costs may be over what was 
budgeted for and, as described earlier, contingency funds are appropriated in response to 
unexpected cost hikes. Similarly, time estimates can be seriously over or under projected. 
Any significant over or under time estimation raises the question of whether the method 
used was appropriate or not. A risk analysis of estimated times is appropriate when there 
is uncertainty regarding activity duration. It is necessary to identify and point out the level 
of risk associated with each activity. Risk analysis is part of a careful process for obtaining 
estimates. It is a useful way to communicate possible delays to the stakeholders, especially 
the project sponsors, to help them form realistic expectations. 
A logical consequence of risk analysis is that it leads to developing alternative responses 
for use in cases where potential risks are realized. While it may not be necessary to spend 
a great deal of time and effort in preparing a full-blown alternative schedule for risks that 
have some likelihood of happening, it is very useful to think about such possibilities and 
be prepared. The fact that the project manager and team members consider risks, analyze 
them, and try to determine the likelihood that they will happen, prepares them for alter-
native responses. As seen in Figure 4.7, risk analysis serves multiple purposes. 

• To identify possible risks
• To predict the likelihood of risks happening 
• To estimate the potential impact of risks 
• To communicate risks to stakeholders
• To prepare alternative responses. 

Figure 4.7: The purposes of risk analysis

Depending on the nature and size of a project, these outcomes may be more or less formal-
ized, more or less extensive, and more or less detailed. Risk analysis may actually result in 
a change in the schedule if the likelihood of events happening and their impact are great. 
Sometimes a risk may become more evident as the project progresses. If that happens, and 
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the risk is considerable, change may become necessary. A process for dealing with changes 
to requirements should be in place to evaluate change proposals and to determine whether 
any changes should be made and how the changes should be implemented. 
 ◦ Managing changes to requirements

Some projects undergo several changes before they are complete. One of the main reasons 
for change is the fact that projects are proposed and approved based on estimates. Modern 
project management is a process of constant negotiation, communication, and adjust-
ment. Change is often beneficial; innovative ideas or suggestions are often made by team 
members and individuals who are directly involved with the project. Change may also 
become necessary for external reasons, such as change related to the competition, vendors, 
and the law. All of this suggests the need for an approach to manage changes in require-
ments. A requirements change committee or group can facilitate and encourage these 
proposals. This committee usually includes stakeholders from the entire organization, and 
its responsibilities are shown in Figure 4.8. 

• Establish guidelines for submitting proposals for changes in the project
• Develop and communicate criteria for the evaluation of proposed change
• Evaluate and approve change
• Ensure compliance. 

Figure 4.8: Responsibilities of the requirements change committee

This committee should ensure that proposals for change are consistent with the overall 
goals and objectives of the organization and the broad scope of the project. This commit-
tee must also ensure that the change is doable. It is important to respond to change re-
quests in a timely manner, especially for time-sensitive changes. The change management 
committee should provide, in their processing guidelines, a time limit for responding to 
time-sensitive changes. It may also provide a provision to process and decide on smaller 
changes more quickly. A proposal to change a project drastically, to the extent that the 
original scope is altered, might lead to cancellation of the current project and the start of 
a new one. Some changes may be significant and require additional resources. With the 
approval of management, these additional resources can be provided for through contin-
gency funds. However, not all organizations are so enlightened and, in some, the project 
manager may have to live with the original estimates. In all organizations, much work 
needs to be put into making these estimates as accurate as possible. 

4.7  Software and group decision support systems  
IN THIS SECTION, we introduce ways in which computer software can support the project 
manager. One of the most important techniques for supporting project management is Program 
Evaluation Review Technique (PERT) and Critical Path Method (CPM) – the most wide-
ly-used for scheduling, monitoring, and communicating time aspects of projects – and is discussed 
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in the chapter on Scheduling and Time Management (Chapter 5). Another important tool is 
Microsoft Project, which is often sold independently even though it is an option for the Microsoft 
Office suite of programs and has the same ‘look and feel’ as other Office programs.

Earlier in this chapter, we showed how Microsoft Excel might be used to support the financial 
calculations used to assess project investment, such as net present value techniques. Spreadsheets, 
such as Excel, are often used for financial metrics and analysis of financial models and so may well 
be incorporated for simpler cost justification procedures. These are tools for decision makers, and 
decision makers of all types and all levels, in one way or another, use such tools to analyze, rational-
ize, formalize, and make decisions. A spreadsheet is one of the most popular decision tools because 
it enables the decision maker to ask ‘what if ’ questions and to be able to change and modify vari-
ables in a decision model in order to evaluate the relative impact of each variable on the resultant 
outcome. Spreadsheets are easy to use, readily available, and often included in a suit of software, 
such as Microsoft Office. 

Simulation programs are also decision tools that enable decision makers to formulate and 
build a decision model and to be able to analyze results and outcome. More complex computer 
simulations include probability estimates for variables that are included in the model. Monte Carlo 
simulation, for example, is a mathematical method that predicts the probability of possible out-
comes for a given situation. Software such as Simulink (and MathWorks as a whole) and Solver 
will perform computer simulation in situations where practical testing and experimentation will be 
too costly or too risky. 

Newer decision tools, or as they are often called business intelligence software, integrate 
functions of earlier tools and are intended to analyze current situations as well as forecast future 
trends. An example of these newer decision analysis tools is Crystal Ball, a suite of Microsoft Excel-
based applications. Other decision analysis tools include iDashboards and Profit Metrics. These 
newer decision tools are particularly useful in situations where there is uncertainty and the need to 
forecast. They use predictive models and consider uncertainties and constraints in their solutions. 
Although it is possible to use spreadsheets to simulate a situation or to build a forecast model, it 
is more difficult and less flexible to do so. These newer decision tools have easy-to-use interfaces, 
provide graphical output, and are comparatively easy to combine and integrate with outputs from 
other tools, such as spreadsheets and databases. 

Another new tool is SimProject, which is a web-based project management simulation tool 
that enables a project manager to break down a task into several milestones (just as Microsoft Proj-
ect would), and it allows the user to monitor project progress and make adjustments based on what 
is learned about the project at any point. It also enables the user to provide qualitative and quanti-
tative feedback at each milestone. The system provides simulated reports at each milestone that are 
useful for communication, interaction, and learning purposes. These reports are used by the team 
to make adjustments for the remaining activities of the project. In that respect, the system provides 
a dynamic environment conducive for learning as well as improving decisions. 

As with any decision tool, it is important for the decision maker to (a) understand the tool and 
its functions, (b) be familiar with the data used by the tool, and (c) understand the industry and the 
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business environment in which the decision is being analyzed and made. Crystal Ball, for example, 
uses Monte Carlo simulation techniques with probability assumptions to forecast possible future 
outcome. These probability assumptions are also used to calculate Six Sigma figures to eliminate 
defects and variance levels of an activity within a set of events. These probability assumptions relate 
to revenue, costs, profits, and the like and will require intimate knowledge of the business as well 
as the industry. Although decision analysis tools vary in their power of analytical techniques, user 
friendliness, functions, and so on, they are equally affected by the quality of data they use. 

Most of our discussion in this chapter has focused on estimating aspects of the project which 
are measurable, though we have discussed some intangibles and estimates using expert opinion and 
experience. We now turn to methods of gaining this advice by using software to support the human 
interaction. Very often it is advisable, when using expert opinion, to have more than one person 
provide estimates, as it is not an exact science and experiences and experts will differ. Obtaining a 
consensus might be a better basis on which to judge these qualitative decisions than relying on the 
views and experience of only one person. There are computer packages available that support such 
group or team decision making. Of course they can be appropriate for any group decision making 
and not just estimating project costs and benefits. 

Much, indeed most, project work is carried out by a project team; that is, a group of indi-
viduals working in collaboration. Software tools are now available to support group work. And, 
this software takes many different forms. Some people might include email in this category, for 
example, because it can be used for information dissemination, though email systems have very 
limited groupware facilities. However, email might form the main medium for communication and 
decision making in groups. 

Lotus Notes is a well-used group support system that places emphasis on communication be-
tween group members. It enables the documentation, sharing, storage, and access of information. 
It can be used to display the historical conversation that evolved over time between team members 
and that led to a particular decision. One example of its use might be to communicate ‘notes’ on 
viruses, which can be displayed on a bulletin board for all the project team. The calendar can be 
used to coordinate schedules of physical and virtual meetings. In general, Lotus Notes can be used 
to help inform members of the project team about progress in real time as well as stimulate that 
progress.

While there are sophisticated collaboration suites and groupware available on the market, 
a combination of some basic web or software applications may fulfill the same role. As mentioned 
before, some people may consider email as a group support application. If we add such electronic 
media as electronic mailing lists, newsgroups, instant messaging, internet forums, and wikis to the 
list, we will not be far from attaining a complete collaboration suite. Indeed, open source move-
ments have been using these successfully as their only means of collaboration for a long time. Many 
low-budget project teams, especially those with geographically dispersed members, have been pur-
suing the same practice, since most of these tools are freely available on the internet.

The collective discussions about design, specification, and development issues are held on a 
members-only forum or newsgroup where each subject takes the form of a discussion thread, and 
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everyone can contribute to the threads by responding to one of the posted messages. At the end of 
the day, copies of the discussions are sent to all the members, through a mailing list, to keep them 
posted on progress. Wikis are very simple but flexible content management systems, whose 
usage has gained momentum recently as a result of voluntary content generation projects, such as 
Wikipedia. 

More critical or complicated situations may be dealt with by using chat or instant messaging 
software, which enables real-time communication. Chat systems have been around for two decades, 
though the instant messaging services are adding new dimensions to online communication. File 
and photo sharing, voice and video conferencing, and graffiti boards are among the new enrich-
ing facilities integrated into instant messengers. In some instances the instant messaging software, 
boosted by today’s fast internet connections that enabled widespread adoption, are competing with 
official telephony and videoconferencing services; as we know through the success of Skype, to give 
one example. The ever-rising quality of these services has convinced many workgroups to choose 
these protocols as their primary means of communication.

The use of such systems may change the nature of group work from being largely face-to-face 
to largely online. Trust becomes a major factor as online work lacks the usual signals gained from 
face-to-face contact. Videoconferencing can have an obvious role here (Skype has video capabili-
ties). Web cameras used with email and internet conversations can provide support, as can voice-
mail. Such systems also change roles, responsibilities, interactions, and the way work is carried out. 
Indeed, they may be introduced to achieve this result as well as to encourage and support teamwork 
in general. Of course, there are also privacy and security implications as well as the concerns of indi-
viduals about sharing their knowledge with others and perhaps losing their individual competitive 
advantage. The way such systems are introduced will, therefore, be a key factor in their potential for 
good will and better teamwork.

Angelo Failla provides a useful case study relating to how software is developed at IBM’s inter-
national network of laboratories. Teams of work groups and managers can exist ‘virtually’, in many 
different locations. Developers write code, usually in small groups, while managers divide the work 
between group members and groups. Electronic mail, forums (shared files), conference call systems, 
faxes, and videoconferencing are all cited as tools that support group work in the case study. 

One of the most sophisticated group decision support tools available is ThinkTank™, a prod-
uct of GroupSystems (www.groupsystems.com). It supports innovative team spaces for sharing 
knowledge, discussing problems, coordinating effort, and collective decision making. It can be 
effective in situations where the group is working together in one room as well as where the team 
is geographically dispersed. It is sometimes used in special meeting rooms, called ‘pods’, where 
each user has a workstation with the software installed. It supports brainstorming, categorization, 
electronic white-boards, surveying and voting in particular, and strategic planning, vendor evalu-
ation, risk assessment, priority setting, and other aspects of project management in general. It can 
also be used with other software so that databases, spreadsheets, websites, and so on can inform the 
decision-making process. 

It can be used for remote decision making; not necessarily concurrently. This may be particu-



75

Chapter 4: Estimating Project Costs and Benefits

larly useful in projects where software is developed in different locations, 24 hours a day. Video 
conferencing facilities offer people the opportunity to see as well as to talk to others in another site 
or sites. 

The brainstorming feature enables each member of the team to create ideas and comment on 
them. These are usually expressed anonymously so that it is the ideas that have force (or not); and 
not who is expressing those ideas. Brainstorming should encourage unusual thinking and ideas 
and innovation, and the option of anonymity when expressing these ideas reduces inhibiting fac-
tors. Some ideas will be rejected, but others will be kept and organized into separate categories for 
further evaluation. At the end of the meeting, there is a complete record available, and this can be 
particularly useful in organizational learning. 

4.8  Interview with a project manager  

 Interview  

Q WHAT skills should project manag-
ers possess?

“Soft skills should include patience, 
and a penchant for organization 

and meticulousness. These are paramount for 
the success of any project, but especially for 
someone entrusted with the successful comple-
tion of a usually expensive project.”

Q DOES a project manager need to 
know everything that is going on in 

the company?

“This depends on the scope of the 
project, and what the outcome is 

expected to provide for the company. Any man-
ager in any field should understand the funda-
mental aspects of his or her business, even if it 
is not related to the manager’s particular area of 
education. For example, my entire career has 
been spent in IT, yet I work for a pharmaceuti-
cal company. As a result, I take a mild interest in 
the goings-on in this industry and, in particular, 
all aspects of the company’s business. After all, I 

am but one cog in the larger machine.”

Q WHAT kind of control does a proj-
ect manager hold? (Human resource, 

funds, etc)?

“By and large, a project manager is en-
trusted with the responsibility and 

resources chartered to get a given project com-
pleted. This includes human resources, a budget 
(for overtime, material), etc. Project managers 
receive as much autonomy over the execution 
of the project as management deems appropri-
ate, and they in turn delegate small amounts of 
their authority to lead personnel and other indi-
viduals. Ultimately, the project manager will be 
held responsible for the outcome of the project, 
whether over-budget in time or money.”

Q DO project managers usually get 
their way?  What are some obstacles?

“If the project manager is seasoned, 
and has a solid track record of suc-

cess, he or she is usually afforded the privilege of 



76

Fundamentals of Project Management

having almost total autonomy over a project, to 
a certain pre-defined limit. For example, a Vice-
President, under whose auspices a project is be-
ing run, may authorize the project manager to 
exceed the budget by two percent.”

Q DID you get coaching on your first 
project assignment?

“Yes, but not much unfortunately. I 
was given the project, simple in-

structions on what was expected as the outcome, 
and I winged it from there. I took project man-
agement courses afterward because I knew there 
had to be a better way. There was.”

Q DO you find project management 
challenging or overwhelming? How?

“Project management is definitely 
challenging. It is often difficult to 

wrangle the various human resources, material 
resources, contractors, calendar, and other fac-
tors together to create a successful outcome. 
However, it is this challenge that makes it excit-
ing and worthwhile. If a project ever becomes 
overwhelming or seems out of control, it’s time 
for a pause and redirection.”

Q DO you find your estimates of scope, 
time, and cost in your past projects 

to be accurate?  If not, how off were you?  (Give 
examples)

“In virtually every project there are 
some indefinable elements, things 

that are difficult on which to put a timeframe or 
dollar value. It is these areas that usually end up 
busting the budget. Not enough time allocated 
to research and development on some element, 

or not enough money allocated to budget, or 
not enough resources allocated to balance either 
one. However, experience lends itself to getting 
closer to the mark each time at making better 
“guesstimates”.”

Q WHY do you think so many projects 
wind up finishing late?

“Not using software on big projects, 
not thinking through the lead 

times and costs. Different scenarios should be 
played out and costs attached and the lead times 
should be figured out. This is difficult but you 
have to look at who you are competing with for 
resources, what has priority, and if you will have 
to work around other projects. The planning has 
to be done right, the timeline, dependencies, 
lead times, timing, and fiscal aspects all have to 
be thought out.”  

Q HOW do you control/avoid scope 
creep?

“Easy: design the Scope and Require-
ments document in such a way that 

it clearly defines what you are setting out to ac-
complish. Make sure this document is circulated 
among all the principals and have their full and 
complete buy-in. After the project begins, if 
there is any request to expand or enhance the 
scope, refer the requestor to your S&R docu-
ment.”

Q FINALLY, what advice would you 
give to a candidate on becoming a 

project manager?

“Learn all you can about project man-
agement in school. Take on a real-
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life project for your school, church, or other 
organization, and treat it as if it were for IBM 
or General Motors. Utilize these practice proj-
ects to develop empirical understanding of what 
works, what doesn’t, and above all, how you 
react under pressure, and how to manage that 
behavior. This will give you insight into proj-
ect management in general, and how to succeed 
with yourself and your delegates.”

 Chapter summary 

ESTIMATES OF COST and time provide a 
boundary for the entire project. Sponsors need 
reliable information on cost and time before 
they can decide whether or not to support a 
project. Estimates are critical in planning re-
sources, in monitoring progress, in evaluating 
performance, and ultimately, for measuring suc-
cess. It is useful to distinguish between tangible 
and intangible costs as well as between direct 
and indirect costs. Tangible and direct costs are 
more easily determined than intangible and in-
direct costs. 

There are several ways to analyze project 
value. One approach is called payback analysis, 
where it is determined how long it will take an 
organization to recover the project costs. Anoth-
er approach is called net present value (NPV), 
where cash flow analysis of a project costs and 
benefits is performed. The third financial analy-

sis is called return on investment (ROI), where 
discounted benefits and costs are used to assess 
investment value. These financial analyses are 
used to compare project proposals and to deter-
mine which project to fund. Estimates of cost 
and time can be obtained based on experience, 
documentation, or expert opinion. A combina-
tion of these sources can also be used to obtain 
estimates. In some situations, it might be neces-
sary to obtain more than one estimate to im-
prove reliability. 

In some situations, it is difficult to obtain 
upfront estimates for the entire project. In such 
cases, phase estimating is used, where detailed 
estimates are provided for the early phase of the 
project and rough estimates are projected for the 
later phases. Detailed estimates are then gener-
ated for the subsequent phases as the project 
progresses. Phase estimating is necessary for in-
novative projects or when the final outcome is 
dependent on results from the design phase. In 
reality, things change and it is not always easy 
to obtain accurate and reliable estimates. It is 
prudent to plan for change and analyze poten-
tial risks. Contingency plans should be prepared 
to address unexpected events and respond to 
change. Modern project management involves 
constant negotiation and communication, and 
effective project managers prepare for what can 
be expected as well as events that may or may 
not occur. 

 Discussion questions  
a)Assume you are working for an organiza-

tion that is keen to invest in information 
technology to improve employee innova-
tion, productivity, customer satisfaction, 
and management control. However, top 
management in your organization has a 
short-term payback expectation for their 

technology investment. Explain to the 
leadership of your organization why such 
a policy may be dysfunctional in the long 
term. 

b)Three methods are described in this chap-
ter for obtaining cost and time estimates. 
Advantages and disadvantages for these 
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methods are also described. Provide addi-
tional discussion on the pros and cons of 
each approach (experience, documenta-
tion, and expert opinion). What has been 
your experience? 

c)This chapter argues that organizational 
game play and politics are a function of 
management decision making style. Do 
you agree with this statement? Why? Is it 
possible to totally eliminate organizational 
politics? How should a project manager 
deal with these issues?

d)As a project manager, how would you ad-
dress issues of politics and game play that 
affect time and cost estimates for your proj-
ects?  Would your reaction to cost and time 
over-estimation be the same as your reac-
tion to cost and time under-estimation?   

e)How would you convince a conservative 
management that effectiveness criteria are 
as important as efficiency criteria in deci-
sions concerning new projects?

f)Describe and distinguish between a con-

tingency plan and risk analysis? 
g)Project sponsors are often reluctant to set 

up project contingency funds that seem to 
imply poor project planning. Some per-
ceive contingency funding as an add-on 
slush fund. Others say they will face the 
risk when it materializes. Often such reluc-
tance to establish contingency reserves can 
be overcome with documented risk iden-
tification, assessment, contingency plans, 
and planning for when and how funds will 
be disbursed. What else would you do to 
convince your sponsors? 

h)Risk should be monitored and based on 
defined milestones and decisions made 
regarding risk and mitigation strategies. 
Some project managers keep a list of fre-
quently occurring risks and use it in the re-
view and control process (see the table be-
low). How would you track risks in order 
to maintain awareness and prepare mitiga-
tion strategies?

Risk item # of occurrences in 3 
months

Possible mitigating 
response

Inadequate planning 4 Revising the entire 
project plan

Poor scope description 3 Meeting with sponsors 
to clarify scope

Leadership problem 2 Assigning a new project 
manager

Poor cost estimates 2 Revising cost estimates

 Exercises  

a)Use a spreadsheet to calculate NPV for 
Projects A and B in Figure 4.1. 

b)Calculate the ROI for information pro-
vided in Figure 4.1 using different interest 

rates. 
c)The following table gives projected reve-

nues and costs as well as the interest rate for 
two proposed projects. Use payback analy-
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sis, net present value (NPV), and return on 
investment (ROI) to recommend one of 
these projects for development (show your 

work). Suggest other factors that would in-
fluence your decision. 

Interest Rate: 
12%

Project 1 Year1 Year 2 Year 3 Year 4 Year 5
Revenues $3,000.00 $3,000.00 $3,000.00 $3,000.00 $3,000.00 
Costs $5,000.00 $1,000.00 $1,000.00 $1,000.00 $1,000.00 
Cash Flow (-$2,000.00) $2,000.00 $2,000.00 $2,000.00 $2,000.00 

Project 2 Year 1 Year 2 Year 3 Year 4 Year 5
Revenues $5,000.00 $4,000.00 $3,000.00 $2,000.00 $1,000.00 
Costs $2,000.00 $2,000.00 $2,000.00 $2,000.00 $2,000.00 
Cash Flow $3,000.00 $2,000.00 $1,000.00 $0.00 (-$1,000.00)

d)Search the web and find out more about 
newer decision analysis tools such as Crys-
tal Ball, iDashboards and Profit Metrics. 
Write a one page report and describe the 
similarities between these tools and the 
more traditional decision analysis tools. In 
what ways do these tools differ from the 

earlier ones? 
e)Search to find information that will enable 

you to compare and contrast Microsoft 
Project with Crystal Ball and Microsoft 
Project with SimProject. List the pros and 
cons of each from the perspective of a proj-
ect manager. 

 Important Concepts  
best case scenario (pg. 67)
bottom-up approach (pg. 67)
business intelligence software (pg. 72)
collaboration suites (pg. 73)
content management systems (pg. 74)
contingency funds (pg. 69)
contingency plan (pg. 69)
contingency resources (pg. 67)
Critical Path Method (CPM) (pg. 71)
direct costs (pg. 59)
direct overhead costs (pg. 59)
discount factor (pg. 62)
documentation (pg. 65)
experience (pg. 65)
expert opinion (pg. 65)

groupware (pg. 73)
indirect costs (pg. 59)
intangible costs and benefits (pg. 59)
learning curve (pg. 69)
most probable scenario (pg. 67)
multiple estimates (pg. 67)
net present value (NPV) (pg. 62)
normal conditions (pg. 69)
payback analysis (pg. 60)
phase estimating (pg. 68)
Program Evaluation Review Technique 
(PERT) (pg. 71)
requirements change committee 
(pg. 71)
return on investment (ROI) (pg. 63)
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risk analysis (pg. 70)
scenario planning (pg. 65)
simulation (pg. 72)
spreadsheets (pg. 72)
tangible costs and benefits (pg. 58)

triple constraints (pg. 58)
value of a project (pg. 60)
vendors (pg. 58)
worst case scenario (pg. 67)
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Managing Project 

Time and Resources

• What is project time management?
• What characteristics define an effective project manager?
• What principles are important in project management?
• What tools are useful?
• What skill sets are important?
• What is the life cycle of a project?
• Why is there a need for good project managers?
• How is the balance between socio-cultural and technical factors 

achieved?

 Themes of Chapter 5  
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 Introduction  

THIS CHAPTER DESCRIBES PROJECT TIME MANAGEMENT AND ITS IMPOR-
tance in the success of projects. A vital characteristic of successful project managers is 

the way they manage time and the way they help team members manage time. A critical suc-
cess factor for effective time management is timely communication of standards and expec-
tations. Setting milestones provides appropriate reference points for the project manager and 
team members. This chapter describes the Program Evaluation Review Technique (PERT) 
and Critical Path Method (CPM); the most widely-used tools for scheduling, monitoring, 
and communicating time aspects of projects. Using this network approach, this chapter also de-
scribes how to analyze project schedules and modify them to meet deadlines. Finally, we provide 
suggestions that will help project managers keep to deadlines.

This chapter discusses techniques, but it is important to understand that although such tech-
niques can be helpful to the project manager, the use of such techniques does not guarantee success. 
Indeed, as the discussion in the following exhibit shows, a combination of experience, a willingness 
to negotiate and the commitment of people can be even more important.

  The case against the use of techniques 
(a discussion with a project manager)  

Although I learned about PERT charts at uni-
versity, I have never really used them in an-
ger and I have not used many software-based 
tools either. My first experiences of project 
management were in a commercial research 
center. The central drive was to keep to sched-
ule and budget through monthly reviews. The 
company had a strong financial drive, and I 
would get the project returns monthly.

The first largish project that I worked on was 
a European collaboration to develop a com-
bination of circuit elements for optical com-
munication. We built lasers, electronic driv-
ers, waveguides, switches, photo-detectors 
and pre-amplifiers. Planning was done by a 
group, and again was financially constrained. 
Partners would tend to negotiate a share of 
the program and then work out what they 
believed they could do against their own in-

ternal strategies within the constraints of the 
program. The process produced a plan with 
a granularity of around 1-3 person months. 
Once finalized, this became the project plan 
against which progress would be reported.

Success or failure depended largely on being 
able to deliver meaningful outputs from that 
plan - to satisfy the partners (who might want 
to reduce your funding at the next round if 
they were unhappy) and the company (which 
had to find the matching funds).

One way or another, this was the basic mod-
el for all the work I did - plan using expe-
rience, cost up and then monitor monthly 
against hard financial figures. On the whole 
this worked well. We were optimistic about 
how long things would take - but only mildly 
so, and generally within the safety zones set 
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up through contingency budgets. Project 
plans would generally consist of a description, 
followed by milestone achievements and the 
dates by which each was expected.

 As I became more senior in the organization, 
I took more interest in the bidding and in the 
monitoring of projects - especially those proj-
ects that fell within my own financial codes. 
Overall my role required skills in recruitment, 
staff development, contracts, negotiation, bid 
management and review. Costing was gener-
ally done through discussion and involved 
an analysis of what our best guesses were and 
what we thought the constraints were. Risk 
was explicitly addressed, but again was con-
strained by not wanting to frighten the cus-
tomer with the level of risk.

Monitoring involved reviewing projects. I was 
expected to review small projects (less than 
US$150,000, typically) each month with my 
staff. Larger projects were reviewed monthly 
with a team that included my boss, the Fi-
nancial Director and the site Director. I was 
typically responsible for somewhere between 
$US5-8 million per annum worth of projects 
and might have 20-30 small projects and 4-5 
large ones for review. This gave a very clear 
idea of how much progress could be made in a 
month and how much it would typically cost.

I also would make up my own consolidated 
spreadsheet that reviewed how the division as 
a whole was doing. Ironically, in view of the 
amount of data we were given, the process be-
came very internalized and intuitive. We used 
the project management terminology and un-
derstood what it meant, but did not often ap-

ply it formally. 

The other element of the process was the 
ancillary systems - risk registers, health and 
safety, export licenses, quality, and so on. 
People management was also my responsibil-
ity - annual reviews, target setting, personal 
development, and pay reviews. These things 
tended to go on a six-monthly cycle.

My take was that experience and consensus 
were more important than the use of specific 
techniques, and we tended to apply the latter 
in only a general way or where the project was 
big. However, it is true that people working 
on big projects ($US20 million to over $100 
million) were much more formal and rigorous 
in their approach.

When I entered the university sector recently, 
I obtained a grant portfolio around US$10 
million, my research focus lies in the value of 
healthcare technology and services. However 
I discovered it was time to learn a whole new 
set of skills. I recruited a project manager with 
commercial experience. But the academic 
teams hated it. They found it too bureaucratic 
and, I suspect, too restricting. We had to back 
off, and what worked best was to set academic 
targets. Along with my academic colleagues, 
I reasoned and cajoled the team members 
through to their deliverables.

The thing I have learned from both experienc-
es is the importance of working with people 
and getting people onside. The most optimis-
tic estimate can come in on time and to bud-
get with a really committed team. The most 
generous contingency (and more) will always 
be spent by a team conditioned to fail and the 
use of techniques will hardly affect the result 
either way.
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5.1  Time as a resource  

T IME IS A RESOURCE IF IT IS MANAGED EFFECTIVELY, OTHERWISE IT WILL 
be a constraint. Timely delivery of projects has been one of the biggest challenges for proj-

ect managers. Managing time effectively is therefore a critical component for project success. 
Time management relates not only to the anticipated planned activities but also to unexpected 
events, such as last minute changes, personnel issues, conflict resolution, and so on. A successful 
project is the one that is on time, within budget, and delivers what is expected. Project manag-
ers should set the standard for a timely outcome by example. If project managers cannot control 
their time, then they will have difficulties controlling team members and, consequently, the 
entire project is likely to be late. Project managers often work on tight deadlines and feel they 
have no time to think about time and its effective use. To be effective, a project manager must be 
organized and prioritize work. Depending on work habits, this could be done in different ways 
and may or may not be very formal. 

A good way of understanding project time management issues is to consider personal time 
management. Organizing your own time might seem to be a fairly simple requirement, yet we all 
know how difficult it is in practice to use our time effectively. To find out whether you have a time 
management problem, ask yourself the questions shown in Figure 5.1. 

• Do you spend a lot of time responding to email messages?
• Do you spend a lot of time returning calls? 
• How often do you work overtime?
• How often do you miss social events?
• How often do you reschedule your appointments?
• How often do you feel you need a large block of time to finish a task?
• Do you have a gatekeeper for unexpected visitors who take up your time? 
• Do you prioritize your work? Based on what?
• Do you plan your vacation?

Figure 5.1: Question to ask when assessing your time management

You may or may not be able to do something about all these but you will get a feel for whether 
you need to think about your own time management. In any case, whether you are able to address 
all these questions successfully or not is less important than the realization that time management is 
important. Effective use of information technology can be a significant advantage to time manage-
ment, but sometimes it can use your time ineffectively.

We will use email as an exemplar of potential time management issues. Email can have a sig-
nificant positive impact on communications in terms of timeliness, convenience, accuracy, cost, 
storage, retrieval, and so on. But it can be a problem if not handled efficiently. You may send or 
receive a message at any time, but it is not a good use of your time if you check whether you have 
new mail every few minutes. It is not very difficult to surmise a rough distribution pattern for your 
incoming messages after a while. For example, you may notice that early in the week you get a lot 
of messages and it slows down toward the end of the week. You also know that when you get into 
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your office on Monday morning there is a long list of email waiting for you and that there is even 
more when you return from a vacation. 

Organize your own time management that accommodates your own email patterns.
With the ease of connectivity at hotels, conventions, airports, and elsewhere, many people 

tend to check their email messages when they travel out-of-town. While this may be useful when 
traveling on business, it does not help your overall productivity if you are on vacation. You must 
plan your vacation to disconnect with daily and routine work. Project managers often work un-
der pressure, for time, resource, and high expectation reasons, and that can cause work stress and 
burnout. Your vacation must provide a relief from all of that. You must plan your communications, 
including email and voice messages, to give yourself flexibility. If you attend to your email continu-
ously and voice mail messages throughout the day, you are an ineffective time manager. You may 
want to have a simple routine for checking your messages, such as once in the morning and once in 
the afternoon. If you are preparing to leave for a meeting you should not check your email unless 
you expect a message about that meeting. A last minute and unexpected email message can cause 
you to enter a meeting distracted, disorganized, and sometimes late. 

This simple example relating to personal time management can be used to generally consider 
the time management of people in the organization. Activities need to be monitored, patterns de-
tected, and appropriate plans organized so that time is used both efficiently and effectively.

5.2  Monitoring time  
PROJECT MANAGERS WHO end up with a great deal of overtime or repeated delays should 
evaluate their time management principles carefully. An effective and experienced project manager 
should be able to evaluate, with reasonable accuracy, how long the project will take and how many 
staff hours are available for the project (leaving some margin of error for unexpected interruptions). 
Repeated delays and prolonged overtime may be the results of inaccurate evaluation of these two 
important components of time management. 

It is possible to keep track of a small number of activities in your mind. But, for multi-activity 
projects, you will need a more systematic approach to control or keep track of time. In picking a 
method, try to select one that you feel comfortable with and that you can easily create and revise. 
For example, a simple status form, such as the one shown in Figure 5.2, can help your time man-
agement.

Activity tracking for project ………n a m e…………
Activity Date required Duration Start date Status

Figure 5.2: Status form
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A similar form with minor changes can be used for daily activities, like the one shown in Figure 5.3.

Activities to be completed today ………d a t e…………
Activity Time required Duration Start time Status

Figure 5.3: Activity form

An effective project manager has a priority list. The lack of prioritization has an adverse effect 
on time management and decision-making. People procrastinate either habitually or because they 
do not know how to finish the job. In either case, indecisiveness negatively impacts time manage-
ment. You may have worked with people who take too long to make a decision, not because they 
are not sure what to decide but because they hesitate to decide because they fear the consequences. 
Decision-making is a part of a project manager’s responsibilities and often project managers must 
make decisive decisions within a short time. Indecisiveness can affect project organization, prog-
ress, personnel, and ultimately the outcome. Decisions have consequences and that comes with the 
job. This does not mean that you should not consider all of the facts, should not solicit input from 
others, or should not think about consequences. All of this is essential to good management. How-
ever, consider the laws of diminishing returns where, beyond a certain point, additional time and 
energy is unnecessary and, if continued, can be counter-productive. 

Managers, including project managers, are said to spend most of their time in meetings. Many 
managers would argue that they attend too many meetings and that most meetings are too time-
consuming. What is important is not so much the number of meetings one attends or the amount 
of time spent in meetings, but what is accomplished in relation to the time spent. Frequent meet-
ings lose significance and may become an end in and of themselves rather than a means to achieving 
goals. Sometimes people ‘fill in the space’ with unnecessary and even irrelevant remarks, leaving 
everyone else frustrated at this ‘waste of time’. Attending meetings can be tiring and is amongst the 
least favored activities that managers do, together with report writing and documentation. An effec-
tive project manager conducts a meeting with a few principles in mind (see Figure 5.4). 

• Longer meetings do not necessarily produce better results.
• The need for an agenda that is communicated to all.
• The need for continued focus and control.
• Opportunity for participation by all.
• Summation of outcome and closure.

Figure 5.4: Principles for meeting management
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5.3  Project activity network  
A TYPICAL PROJECT management job involves planning, scheduling, and controlling all activi-
ties necessary to design, develop, implement, or maintain a project so that it is on time, within bud-
get, and meets user expectations. Large and complex projects involve the participation of groups 
and individuals outside of the team. These might include clients, outside consultants, vendors, and 
government agencies. Projects will include a variety of inter-dependent tasks and expertise that 
require systematic record keeping and good communication channels. 

It is very important for the project manager to be able to monitor progress for each activity at 
all times. To help project managers plan, schedule, and control projects, a variety of methodologies 
currently exist, many of them in the form of software tools that are easy to use and modify. This 
section will describe the techniques of Program Evaluation Review Technique (PERT) and 
Critical Path Method (CPM) for planning, scheduling, and controlling project activities. Al-
though PERT and CPM were developed separately and for different reasons, there are similarities 
between them. In recent years features of both methods have been combined in project manage-
ment software tools, such as Microsoft Project. As shown in Figure 5.5, PERT/CPM helps project 
managers with their job in a number of ways.

• Estimate minimum time required for completing the entire project 
• Identify critical activities that must be completed on time in order for the entire 

project to be completed as scheduled 
• Show progress status for critical activities
• Show progress status for non-critical activities 
• Estimate the length of time that these non-critical activities can be delayed 
• Estimate the likelihood of completing the entire project on schedule

Figure 5.5: Potential of PERT/CPM

PERT/CPM shows the sequence and duration for each activity and enables the project man-
ager to determine which tasks may become bottlenecks and thus delay the entire project. It illus-
trates the interrelationship of events and activities involved in a project. PERT is described in terms 
of a network that consists of activities connected by arrows. Each activity is labeled by a number or 
a character and has a beginning, duration, and ending. You should be able to refer to each activity 
on this network in terms of when it starts, when it ends, and how long it takes to complete. Where 
each activity is depicted on the network suggests its position relative to other activities; activities 
that it follows and activities that it precedes. 

Consider, for example, activities involved for a web page development project. We will use a 
simplified version just to demonstrate the principles of a typical PERT/CPM network. This proj-
ect involves the following nine activities that were identified while producing the work breakdown 
structure: needs analysis, software selection, design, programming, user review, revision, server se-
lection, and installation. We can also estimate the duration for each activity and establish a se-
quence. The information can be organized in the following table, shown as Figure 5.6. 



88

Fundamentals of Project Management

Activity Activity description Duration  
(days)

Preceding 
activities

A Determine user needs 2 -
B Review software and languages 2 -
C Purchase software 1 B
D Design format and style 3 A, C
E Write programs 5 D
F Review outcome product with user 1 E
G Make revisions 2 F
H Select server site 1 -
I Install on server and test 2 G, H

Figure 5.6: Development of a personal web page

Note that the total time required to complete the project is 19 days, but the project can be 
completed within 16 days because activities A, B, and H can start at the same time because they 
do not have preceding activities, making them independent of other activities. The PERT/CPM 
network diagram, shown in Figure 5.7, depicts these nine activities and the estimated duration 
for each. An arrow presents each activity. Activity duration is shown below the arrow. The network 
depicts the interdependence of all of the activities needed to complete this project. It correctly iden-
tifies activity B as the predecessor for activity C, activities A and C as the predecessors for activity 
D, and activities G and H as the predecessors for activity I, the final activity. An activity can start 
only after the preceding activity, when required, is complete. 

Figure 5.7:  Network of nine activities

Using this network we can determine the total project completion time by identifying what is 
called the critical path. A path is a sequence of connected activities that extends from the start-
ing node (1) to the completion node (8). The critical path in a network represents the longest path 
of activities. Analyzing our nine-activity network, we can identify three paths. One path includes 
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activities B, C, D, E, F, G, and I that are connected by nodes 1-2-3-4-5-6-7-8. Another path in-
cludes activities A, D, E, F, G, and I that are connected by nodes 1-3-4-5-6-7-8. And the third path 
includes activities H and I that are connected by nodes 1-7-8. The total path duration for the first 
path is 16 days (2+1+3+5+1+2+2), for the second path is 15 days (2+3+5+1+2+2), and for the third 
path is 3 days (1+2). Thus the first path, with the longest path activities, is the critical path in this 
network. 

To reduce the total duration of the project, we will need to examine activities on the critical 
path and try to see if we can shorten the duration of any of those activities. However, as we reduce 
duration for some activities on the critical path another path may become the longest, making it the 
new critical path. This process can get complicated as the network gets larger and more complex. 
A more systematic approach is required that helps identify properties of each activity within the 
network. It starts by determining the earliest start and the earliest finish as well as the latest 
start and the latest finish times for each activity as part of what is called critical path analysis. 

5.4  Critical path analysis  
TO ANALYZE THE critical path, we must first compute earliest start (ES) and earliest finish 
(EF) time for each activity in the network. Starting at the origin of the network that is node 1 in 
our diagram, we assign zero to the start of all activities that begin at node 1. The earliest finish time 
for an activity is calculated by adding the duration for that activity to the earliest start time for that 
activity. For example, activity A starts at time zero and has a duration of 2 days to complete. Thus 
the earliest finish time for activity A is 0 + 2 = 2. Using the acronyms ES and EF to represent earliest 
start and earliest finish and t to represent time duration the relationship can be expressed as:

EF = ES + t
The earliest start time for activities with multiple predecessors is the largest finish time among 

all preceding activities because all activities leading to any specific activity must be completed before 
that activity can start. For example, activity D on our network can start only after activities A, B, 
and C are complete. Even though activity A is estimated to take 2 days, activity D cannot start until 
activity C is complete, that is, on day 3 because activity C (1 day) cannot start until its preceding 
activity, B (2 days), is complete. Thus, the rule for setting the earliest start time for any activity is to 
consider the latest of the earliest finish times for all preceding activities. To make our network more 
informative we present ES and EF information above the arrow and next to the letter representing 
each activity, as shown in the revised network diagram (Figure 5.8). 

Once the earliest start and earliest finish times are worked out, we need to calculate the latest 
start (LS) and latest finish (LF) times. To do this, we must start from the last node and work 
backwards to calculate the LS and LF for each activity. In our network, we start from node 8 and 
activity I first. For activity I to complete on time, the latest finish time must be 16 (the same as 
EF time) and since it takes 2 days to complete this activity we can calculate the latest start time by 
subtracting 2 from 16. Using the acronyms LS and LF to represent latest start and latest finish and 
t to represent duration the relationship can be expressed as: 

LF = LS + t    or    LS = LF – t
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Figure 5.8: Network of activities with ES and EF

Using this expression, we work backward and calculate the latest start time and the latest finish 
time for each activity on the network. If there is more than one activity leaving a node, the rule for 
calculating the latest finish time for that activity is to use the smallest value of the latest start time for all 
activities leaving that activity. This simply means that the LF for any activity must be the same as 
the smallest LS for all activities following it. Otherwise it will cause delay in one or more of those 
activities that follow it. Using the relationship expressed as LF = LS + t (or LS = LF - t), we work 
backward to calculate LS and LF for activity G:

LF = 14 
LS = 14 - 2 = 12

We need to continue this calculation for all activities. To reflect this information on our net-
work diagram, we present LS and LF values below the arrow and next to the duration for each 
activity, as shown in Figure 5.9. The start and finish times shown on the diagram give detailed 
information for all activities. For example, Figure 5.10 depicts the information about activity H as 
part of the entire project network diagram. 

Note that activities with values of ES = LS and EF = LF form the critical path (Figure 5.9). 
Thus values in brackets above the arrow are identical to values in brackets below the arrow for criti-
cal path activities. Other activities are said to have slack or free time. For example, activity A has 
one day of slack time, calculated by LF - EF (3 - 2 = 1) or LS - ES (1 - 0 = 1). Similarly activity H 
has 13 days slack time, calculated by LF - EF (14 -1 = 13) or LS - ES (13 - 0 = 13). This means that 
activity A can start one day late and activity H can be delayed for up to 13 days without the delays 
having any effect on the completion time for the entire project. Thus activities with zero slack time 
form the critical path. This information can be presented in a tabular form (Figure 5.11). Activities 
B, C, D, E, F, G, and I have zero slack and thus form the critical path. 
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Figure 5.9: Network of activities with ES, EF, LS and LF

Figure 5.10: ES, EF, LS and LF for Activity H

Activity Duration ES LS EF LF Slack
A 2 0 1 2 3 1
B 2 0 0 2 2 0
C 1 2 2 3 3 0
D 3 3 3 6 6 0
E 5 6 6 11 11 0
F 1 11 11 12 12 0
G 2 12 12 14 14 0
H 1 0 13 1 14 13
I 2 14 14 16 16 0

Figure 5.11: Activity schedule for web page development
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To summarize, PERT/CPM provides answers to the important questions that are shown in 
Figure 5.12.

• What is the total time to complete the project?
• What are the scheduled start and completion times for each activity?
• What activities are critical and must be completed as scheduled in order to com-

plete the entire project on time? 
• What are non-critical activities and how long can they be delayed before affect-

ing the completion time for the entire project?

Figure 5.12: Potential of PERT/CPM

The outcome of any PERT/CPM application depends on: 
• A complete list of activities necessary to complete the project.
• A proper sequence of activities and identification of preceding activities. 
• Reliable activity estimates.

Once this information is established, a few steps are required to complete the procedure, as 
shown in Figure 5.13.

• Draw the network diagram showing all activities and their preceding activi-
ties. 

• Calculate the completion time for the entire project by determining the earliest 
start time and the earliest finish time for each activity on the network. The earliest 
finish time for the last activity gives the project completion time. 

• Calculate slack times by determining the latest start time and the latest finish 
time for each activity by working backwards on the network. For each activ-
ity, the difference between the latest start time and the earliest start time, or the 
difference between the latest finish time and the earliest finish time, is the slack 
time.

• Determine the critical path by identifying activities with zero slack time.

Figure 5.13: PERT/CPM – the final steps

5.5  Estimating activity duration  
IT IS IMPORTANT to estimate activity duration as accurately as possible. To estimate activity 
duration accurately, project managers rely on experience, documentation, and input from experts. 
Experienced project managers tend to use past projects as a basis for estimating activities. They may 
modify such estimates upward or downward, depending on changes in technology, the skill level of 
team members, vendor reliability, resource availability, and so on. For example, a new technology 
may speed up certain activities but, at the same time, may call for a higher skill set that requires 
training of project team members. Often a new technology is learned through self-training and that 
also requires additional resources. Documentation such as reports, time sheets, work plans, and so 
on also provide project managers with details about previous projects. In many cases, reference to 
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historical data is a better option than relying on memory. Experience and historical data are useful 
for repeat projects. Estimating activity time for unique projects is likely to prove more difficult. 

In estimating activity duration for unique projects, or when experience is lacking or historical 
data does not exist, project managers can get input from experts to estimate activity duration. In 
fact, when uncertain, project managers may obtain multiple estimates for each activity and take 
the weighted average of the estimates rather than relying on a single estimate. A popular approach 
for estimating activity duration involves obtaining three estimates. One estimate is referred to as 
optimistic and is based on the assumption that everything is under control and that the activity 
will progress according to an ‘ideal’ plan. Another estimate is referred to as pessimistic and is based 
on the assumption that whatever can go wrong will go wrong. The third estimate is referred to as 
the most likely and is based on a reasonable assumption of normality, somewhere between the 
optimistic and the pessimistic.

These three estimates provide a range of values from the best possible situation to the worst 
possible one. In order to avoid putting undue emphasis on the extreme estimates, the most likely 
value is counted 4 times when compared with optimistic and pessimistic values. For example, if we 
have optimistic, most likely, and pessimistic estimates of 3.5 weeks, 5.5 weeks, and 9 weeks for a 
given activity, we can calculate the t value for that activity using the following formula: 

t = (o + 4m + p)/6
Where o is for the optimistic estimate, m is for the most likely estimate, and p is for the pes-

simistic estimate. Thus, the expected duration for the activity in our example is:

t = (3.5 + 4(5.5) + 9)/6 = 5.75 weeks
Given the distribution among the range of values for this activity, we can calculate the variance 

in these values using the commonly used standard deviation formula. The variance is the 
square of the standard deviation and is calculated using the following formula. 

σ2 = ((p - o)/6)2

This formula assumes that standard deviation is approximately 1/6 of the difference between 
the extreme values of the distribution. Using this formula, the variance for our example will be:

σ2 = ((9 - 3.5)/6)2 = 0.84
The variance reflects the degree of uncertainty in the estimated value for any activity duration. 

The greater the range between the optimistic estimates (o) and the pessimistic estimates (p) the 
greater the variance and uncertainty. 

We will review what we have covered for PERT/CPM through an example. Consider a project 
with seven activities, listed in Figure 5.14. The project manager has obtained three estimates that 
represent optimistic, the most likely, and pessimistic times (in days) for each activity. The activity 
sequence is also determined and preceding events for each activity are shown. 
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Given this information we want to:
1. Draw the network diagram.
2. Determine duration for each activity.
3. Determine the critical path.
4. Compute slack times for non-critical activities.
5. Compute the expected project completion time and the variance.
6. Use the variance information to compute the probability that the entire project will 

be completed in 35 days. 

Activity Preceding
Activities

Optimistic
(o)

Most likely 
(m)

Pessimistic 
(p)

A - 6 7 8
B - 6 9 14
C A 7 9 11
D A 5 10 12
E C,B 7 10 12
F D 8 8 11
G E,F 5 8 10

Figure 5.14: Uncertain duration estimates for seven activities

The PERT/CPM network for the project is shown in Figure 5.15. The network depicts the 
preceding activities, as described in Figure 5.14. 

Figure 5.15: Network of seven activities

Next, we need to compute the duration for each activity using optimistic, the most likely, and 
pessimistic estimates, given in Figure 5.14. For example, using the formula provided above, the 
expected duration t for activity A will be: 

t = (o + 4m + p)/6
tA = (6 + 4(7) + 8)/6 = 42/6 = 7 days
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Using the above formula for variance and the distribution between values of 6 (optimistic), 
7(most likely), and 8 (pessimistic), the variance for activity A will be: 

σ2 = ((p - o)/6)2

σ2A = [8 - 6)/6]2 = 0.11
Note that for the variance formula we only use extreme values of optimistic and pessimistic. 

Using the data in Figure 5.14 and the above formulas, we continue and calculate expected duration 
and variance for all activities. Figure 5.16 provides the expected duration and variance for each of 
the seven activities. In this example, activity duration is estimated in terms of days. For larger proj-
ects, weeks and months may be used to estimate activity duration. Whatever is the unit of estimates, 
it should be used consistently throughout the estimating process, in progress reports, and all other 
documents. 

Activity Optimistic
(o)

Most Likely 
(m)

Pessimistic
(p) 

Expected 
t (days)

Variance
σ2

A 6 7 8 7.0 0.11
B 6 9 14 9.3 1.78
C 7 9 11 9.0 0.44
D 5 10 12 9.5 1.36
E 7 10 12 9.8 0.69
F 8 8 11 8.5 0.25
G 5 8 10 7.8 0.69

Figure 5.16: Expected duration and variance for seven activities

Based on the information given in Figure 5.16 for activity duration, we now proceed to estab-
lish the earliest start (ES) and the earliest finish (EF) times for each activity going forward through 
the network. Figure 5.17 shows the network of seven activities together with activity duration and 
ES and EF information. On this network, the earliest finish time for the last activity, G, is 33.6 
days. That means the expected duration for the entire project is 33.6 days. 

Next, to find the critical path we need to calculate the latest start (LS) and the latest finish (LF) 
times by working backward through the network. The information computed through this proce-
dure is given in Figure 5.18, showing the network schedule. The information about the earliest start 
(ES) and the earliest finish (EF) times as well as the latest start (LS) and the latest finish (LF) times 
are summarized in Figure 5.19. This information suggests that activities A, C, E, and G form the 
critical path for this project. These are the activities with zero slack time. The slack times for non-
critical activities are shown in the last column of  Figure 5.19. Note that activity B can start anytime 
between zero and 9.3 days without affecting the overall project duration. 
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Figure 5.17: Network of seven activities with ES, EF, LS and LF

Figure 5.18: Network of seven activities with ES, EF, LS and LF

Activity

Earliest
Start
ES

Earliest 
Finish

EF

Latest
Start
LS

Latest
Finish

LF
Slack

(LS - ES)
A 0 7 0 7 0
B 0 9.3 6.7 16 9.3
C 7 16 7 16 0
D 7 16.5 7.8 17.3 .8
E 16 25.8 16 25.8 0
F 16.5 25 17.3 25.8 .8
G 25.8 33.6 25.8 33.6 0

Figure 5.19: Activity schedule for the project
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Project managers are often asked whether a project will be completed by a certain date and 
the probability of that happening, similar to the last question on the list of questions we posed 
for the seven-activity project. In order to compute a response to our final question, we need to use 
the calculated variance for activities on the critical path and the commonly used table of standard 
normal distribution. This table gives the information for any value between the mean and a given 
value of standard deviation from the mean. The standard deviation is expressed by the letter z and is 
calculated by dividing the difference between the mean and the desired completion time (35 days in 
our example) by the standard deviation (σ). As you will recall, the standard deviation is the variance 
squared. To calculate the variance for the entire project, we simply add the variances for activities 
on the critical path. If we represent the duration for the entire project by the letter T, we will have: 

Variance (T) = σ2A + σ2C + σ2E + σ2G
   = .11 + .44 + .69 + .69 = 1.93

We then compute the standard deviation for the project’s completion time as: 
         σ = √σ2 = √1.93 = 1.39

The z value for the normal distribution at day 35 is computed as: 
        z = (35 - 33.6)/1.39 = 1

For z = 1, the normal distribution table suggests the probability value of 0.3413. This value is 
a portion in one half of the area under the normal distribution curve. Thus, the probability of com-
pleting the project in 35 days is 0.3413 + 0.5000 = 0.8413. Thus there is an 84% chance (0.8413 * 
100 ≈ 84) that the project will be completed in 35 days. We summarize responses to our five ques-
tions in Figure 5.20.

1. The network diagram is shown in Figure 5.15. 
2. The critical path includes A - C - E - G (see Figure 5.19).
3. Slack times for non-critical activities are shown in the last column of Figure 5.19. 

Three activities have slack time. 
4. The expected project duration is 33.6 days (see Figure 5.17) and the project vari-

ance is 1.93. 
5. There is an 84% chance that the entire project will be completed in 35 days.

Figure 5.20: Responses to our five questions

5.6  Resource implications  

THE ALLOCATION OF RESOURCES to a project is a task that can make or break a project 
and we look at the process of forming a project team in a separate chapter (Chapter 8). How-
ever, in this section we consider the more mechanistic aspects. In Figure 5.21 we show a simple 
form, using Microsoft Project, to support the resource allocation task. Here we are allocating the 
time of people (Joe, Bill, and Ted) to activities (tasks 1, 2, and 3). 

By adding the hourly rate information for people to the resource details we can get a calcula-
tion of the costs of our resource usage for each task, as shown in Figure 5.22.
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Figure 5.21: Allocating people hours to activities

 Task Name Total Cost Baseline Variance Actual Remaining
1 Task 3 $348 $348 $0 $0 $348 
2 Task 1 $1,400 $1,400 $0 $0 $1,400 
3 Task 2 $756 $756 $0 $0 $756 

Figure 5.22: Costs of tasks

This information can be used to generate a resource allocation graph, using a computer 
software package such as Microsoft Project. As you will discover when using this software or an-
other planning tool, although it may take time to learn, the software does support much of the 
work of the project manager and eases progress tracking, re-planning, and what-if analysis. Further 
the quality of presentation is much better than when attempting the same by hand. 

Software packages can also aggregate the various resources, such as the number of people 
working on the activity, and attempt to smooth the use of the resources throughout the project. 
The resource smoothing process can be particularly useful for management reviews and during 
plan approvals. It is usually better to use resources as smoothly as possible during the lifetime of the 
project; otherwise staff will be used efficiently for only part of the project. Although the examples 
presented here and in Appendix B would not be too difficult to replicate by hand, software is 
required when a project has hundreds of activities and tens of people working on it. Such numbers 
are by no means unrealistic and resource smoothing, in such circumstances, can have a dramatic 
affect on reducing overall costs. 

Normally, there is a trade-off between time and cost (assuming the same quality); in other 
words, the more resources allocated (and the more costly the project), the quicker it can be finished. 
Conversely, resource smoothing may well delay the project as fewer resources may lead to critical 
activities being delayed. However, by taking resources out of non-critical activities, the reduction in 
cost may not be associated with an equivalent increase in project time. It might also be possible to 
exchange certain resources when talents are duplicated. The project manager may also like to input 
various estimates of resource availability, basing them on past experience in terms of minimum, 
most likely, and maximum figures, as this will give three different results for time/cost comparisons.
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Many project control packages will report on inconsistencies within the network, such as the 
same resource being used at the same time on more than one activity. Although the plan should al-
low for minor deviations, the package may permit the project manager to ask ‘what if?’ questions so 
that the consequences of more major deviations can be seen; for example, the implications of real-
locating staff, unexpected staff leave, or machine breakdown. Useful reports from a package might 
also include a list of activities presented in order of latest starting date and earliest starting date and 
information by department, by resource, or by responsibility. 

Packages can simulate the effects of: prolonging an activity; reducing resources applied to an 
activity; or adding new activities. Similarly, they can be used to show the effects of changing these 
parameters on project costs. The project manager may be faced with two alternatives: a resource-
limited schedule, where the project end date is put back to reflect resource constraints, or a time-
limited schedule, where a fixed project end date leads to an increase in other resources, such as 
people and equipment. As  Figure 5.23 shows, a package can also monitor progress to reveal the 
present situation and look at alternative plans to get a failing project back on track. 

• Compare the time schedule with the actual progress made
• Compare the cost schedule with the actual costs
• Maintain the involvement of users and clients
• Detect problem areas and re-plan and reschedule as a result
• Inform management of the new plan and get their agreement
• Provide a historical record, both for projects meeting goals and those that do not, 

as they can both be useful for future project planning.

Figure 5.23: Progress monitoring

5.7  Avoiding project delays  
PROJECTS ARE OFTEN not completed on time. Timely delivery remains a difficult task for 
project managers. Every project manager has reasons for justifying delays. Here are a few sugges-
tions that will help in achieving a more timely delivery. 

Communications – Time estimates for each activity as well as progress towards completing 
each activity must be clearly communicated to team members and be readily available to them at 
all times. Project managers need to decide what method of communication will best serve their 
situation. Computer technology and project management tools, such as Microsoft Project and 
spreadsheets, are readily available and easily applicable for preparing timetables and controlling 
schedules. Yet, most projects are late even when a software tool is used to keep track of time. Many 
project managers use software to keep themselves informed of project activity time and progress. 
However, they often keep that information to themselves, and it needs to be communicated to team 
members. 

Methods – Activity times are as good as the methods used to estimate them. Complex and 
sophisticated methods do not automatically produce reliable estimates. Estimating takes time and 
needs careful preparation. Rushing through the estimation process will result in project delays later 
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on. Estimates are as good as their source. Experience is, by and large, the best source of estimating 
time requirements and that requires good documentation and archiving. For new activities where 
we have no historical records, the judgments of many experts provide a useful source. Team mem-
bers must understand the methods that are used and believe that the estimates are realistic; people 
will more readily accept and comply if they understand how estimates are prepared. 

Separation – Team members are responsible for work units that they are specifically assigned 
to and that they are accountable for. Project managers are responsible for separating team members’ 
work and responsibilities from those of other stakeholders, such as users and functional managers, 
who may want to influence the project timetable or process. Team members might be bogged down 
by stakeholder interference or unexpected demands. Project managers should prepare and commu-
nicate clear policies that are intended to help team members with their time management. 

Support – Team members must feel confident of project manager support in order to stick to 
their schedule. Often, when functional managers get involved with the project planning, they tend 
to continue that involvement into the development phase, and that could create confusion for team 
members about their responsibilities. Project managers must act as a buffer between team members 
and the management in order to provide the breathing space necessary for the project team to com-
plete their tasks in a timely fashion. Project managers must use their political influence to support 
and protect their team members.

Analysis – Often project delay is due to poor upfront needs analysis. By and large, system 
developers are tempted to get to the development phase of a system too quickly, and as a result, they 
rush through the analysis phase. To avoid delays later on, project managers must provide leader-
ship to ensure that careful needs analysis is carried out before the project is allowed to go on. Poor 
upfront needs analysis may ultimately cause significant project delays, especially in terms of project 
rework. 

Closure – Many people do good work, but they just don’t know when to do good work. The 
laws of diminishing returns suggest that the marginal benefits relative to time and effort spent on 
a task will eventually reach a point where benefits turn into costs. Team members need to be re-
minded that, similar to the project itself, each task requires closure and members need to move on 
to the next tasks. A similar problem exists when people waste a lot of time searching for information 
on the web, which may not exist or may be easier to get elsewhere, such as by asking colleagues. 
Project managers are responsible to move resources, including human resources, on to next phase 
and next project. 
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5.8  Interview with a project manager  
THIS INTERVIEW took place with a project manager at one of the largest contractors in the United States. 

 Interview  

Q WHAT would you consider to be 
the most challenging aspect to being 

a project manager?

“My company currently has many 
projects. In fact, they have more 

projects than project managers. This requires 
that all of us manage multiple projects concur-
rently. I am managing three of the top ten proj-
ects currently assigned to the IT department. I 
would say that both proper prioritization and 
time management are the most challenging. You 
must ensure you spend the right amount of time 
on the right project to ensure all your goals are 
met.”

Q WHAT Project Management tools 
and computer software do you find 

the most useful?

“We are using Project 2002 and 
Project 2002 Server as our proj-

ect management software tools. These allow us 
to track all of our projects and provide pretty 
accurate time estimates. It’s best to estimate the 
project up front, and then provide a work break-
down structure once the estimate is provided. 
This is a pretty accurate method provided you 
have the expertise at your disposal to input ac-
curate time estimates on the project.”

Q WHAT skills are essential to becom-
ing a ‘successful’ project manager?  

How many projects have you been involved in 
and how many have actually been a ‘success’?

“People skills have to be the most 
important for both internal and 

external communications. Many times you run 
into people who are very contentious and keep-
ing the peace can be both extremely important 
and paramount to the continued success of your 
project. Next to that would be organization, es-
pecially when you’re controlling multiple proj-
ects such as we do. Without the ability to stay 
organized and on-track, your project will most 
assuredly fail! For instance, as a project manager 
recording information is everything. Maintain-
ing your paperwork, and relaying information 
to people helps keep your infrastructure (re-
sources), on time, on schedule, and under bud-
get. Most projects fail because everything wasn’t 
recorded and something was omitted during 
the processing of requirements. Without defin-
ing the proper user requirements up front, you 
can bet your bottom dollar that the project has a 
good chance of failing.”

“A good case in point would be a colleague 
of mine who was in charge of a file expense re-
cording system. He failed to ensure the data he 
was given was both accurate and complete. The 
project began suffering immensely from scope 
creep and the project ended up over time, and 
over budget, as well as incomplete.”

Q HOW do you forecast the necessary 
time to complete a step in the work 

breakdown structure?

“We use two methods for fore-
casting time. Both are software 
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driven and were good when we first purchased 
them. The way they work is that you plug in in-
put transactions, output transactions, and other 
deliverables and then the program will provide 
you an estimated time. We are currently prepar-
ing to evaluate some different software as it is 
more exact that what we currently employ.”

Q WHEN calculating project costs, do 
you budget in slack time or do you 

provide a full assessment and a separate con-
tingency assessment?  If you do use the contin-
gency assessment, how do you determine what 
constitutes an appropriate amount?

“Estimates are sometimes, if not most 
often, overstated by experts. One 

project we had, not too long ago, estimated a 
particular time frame to completion. We pro-
vided this estimate to our experts who had actu-
ally been involved with a project very similar to 
this one. They gave us an estimate that cut the 
original one in half and we still ended up under 
time. Estimating is a science that is very diffi-
cult to master. One of the estimate tools we own 
is called QFM. It utilizes historic industry data 
as a factor where it takes knowledge obtained 
across the industry and factors that into the cal-
culations for budgeting time. It always seems to 
provide us a poor time estimate as they always 
seem ‘out of whack’ by our experts.”

“Contingency time isn’t something that is 
well accepted by our upper management. They 
feel that putting down something called ‘con-
tingency’ on paper leaves open too many ques-
tions. They feel it makes us look unprepared and 
looking for a way to factor in extra costs. We’re 
always expected to factor the contingency time 
across the entire project.”

Q HOW do you successfully manage 
customer expectations without over-

whelming them with too much information 
about the project?

“People skills! Know your customer! 
By knowing the technical expertise 

of your customer, you have a pretty good idea of 
what or how much information to provide. Re-
member that scope creep is always a huge dan-
ger, so you should know how much to tell your 
customer, but you should always know where 
the ‘borders’ of the project are. Failure to clarify 
requirements can cause major problems as the 
project progresses. We call this the ‘Bring Me 
A Rock’ syndrome. Basically, the customer asks 
you to bring them a rock. When you provide it 
they say it’s too big. The next rock you bring is 
too small. The next one is too round. This goes 
on and on and on!  You should always negoti-
ate with the user up front for the scope of the 
project. If something is brought to you later, you 
must draw the line or negotiate different project 
phases. You close out the requirements list and 
then start a second one for the ‘second genera-
tion’ of the project.”

Q HOW do you ensure project team 
members are spending adequate time 

on their project-specific tasks when these people 
are not under your direct supervision?

“I use time sheets and weekly reports 
and weekly meetings to keep track of 

specific project tasks. Project Server is great for 
this as everyone must put in their own time into 
the program. I can download this weekly to ob-
tain a results synopsis and know where to direct 
more of my attention.”



103

Chapter 5: Managing Project Time and Resources

Q WHAT was the last project under 
your management? Was the project a 

success? What hurdles prevented you from suc-
cessfully completing the project or what main 
factors contributed to the successful comple-
tion?

“The last project I managed was an 
Automated Customer Price List 

Tracking program. The project was originally 
built by the customer in Microsoft Access which 
sat on one person’s desktop and allowed no one 
else access. We changed this into an enterprise 
application and brought it to a successful com-
pletion. The problems we encountered were the 
fact that the person who had built and main-
tained it no longer worked at the company. We 
had to figure out what the logic behind the ap-
plication was before we could prepare any type 
of estimation of the project and this was ex-
tremely difficult.”

“I haven’t had a project that failed, but an-
other colleague of mine did. This was a tracking 
application which just finished three weeks ago. 
It finished three weeks late in fact!  This was due 
to scope creep caused by the customer and we 
had already received, in writing, the customer 
confirmation that they knew this would happen 
due to the additional functionality requested.”

Q HAVE you had to cancel a proj-
ect after significant resources (time, 

money, and personnel) were already spent? If so, 
were there repercussions that affected your man-
agement of future projects?

“Yes!!  In fact, I had just finished the 
project the day before and it was 

being deployed as I was on my way to work. I 

received a call from our management scream-
ing at me to stop its deployment immediately! 
We stopped it right away and later found out 
that this project was pretty much dead. I had 
inherited this project from the desk of someone 
who had been laid off months prior to its sched-
uled completion. It had been overlooked until 
the customer had called on a status update. The 
original estimate provided by the, now departed, 
project manager had been way off. Additionally, 
he had not recorded the entire project scope and 
much of what the project was expected to do 
was not available. We lost a lot of money on that 
project.”

Q OF the projects you have managed, 
which one was the most challenging?  

Please explain.

“The Oracle 11-5-8 update has to 
be the most challenging yet. This 

project started back in the summer of 2000 and 
went into production in 2002. It was a huge ef-
fort that cost $3 million in the first year, had 
three project managers, and consisted of imple-
menting both new hardware and software. The 
software being used was Oracle and we had to 
have it upgraded twice before we could get it to 
work. This required a huge collaborative effort 
with the people at Oracle (the customer had a 
contact there and insisted on us utilizing it as 
the backend). Budgeting the resources was most 
challenging as there was a lot of overtime in-
volved and it was costing a lot to keep the proj-
ect going. We managed to pull it off though!”

Q HOW were you able to control a 
project effectively if there were three 

project managers? 
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“The size of the project pretty much 
required that many. One project 

manager was a functional manager, another was 
in charge of documentation, and I was in charge 
of coordinating the efforts. This is where docu-
mentation and devotion to constant communi-
cation becomes necessary. What helped out a 
lot was co-locating the functional managers for 
both us and the customer. By working together 
(side-by-side), they were able to get instant an-
swers and feedback when it was required.”

Q TELL me about the most difficult 
client contact you have made in the 

last six months. What obstacles did you face?  
How did you overcome them?

“I was put in charge of the Work Smart 
Standards project which was man-

aged by the Department of Energy (DOE). The 
DOE asked me to take over for them and that’s 
when I found out the problems! No formal re-
quirements had been developed. This caused 
me to stop the entire project and develop those 
requirements and time estimates before going 
anywhere. Several hands have a stake in this to 
include the DOE, my company, and the federal 
government. The bureaucracy is unbelievable!  I 
finished the estimates several months ago, and 
I’m still waiting for an okay to proceed.”

Q AS a project manager, what are some 
tips you would give to aspiring proj-

ect managers?

“Stock up on aspirin and antacids!  
Seriously, I would say that a proj-

ect manager should always stay upbeat and take 
things ‘with a grain of salt’. What I mean is that 
if you get too caught up in the pressures of the 

job, you’re just waiting for something to hap-
pen and it probably will. Always learn from your 
mistakes and take it all in stride. Most of all have 
fun doing it!”

Q DO you feel organizations consider 
formal project management process-

es and training a waste of resources?

“My company most definitely does 
not!  We are always getting the 

training we need, and there is an open door pol-
icy anytime something doesn’t seem to be going 
right.”

“Of course we’re not without problems. A 
good case in point is the title of Project Man-
ager. Since my company is a Project Manage-
ment company, we actually have a department 
of people who have the title of Project Manager. 
Since we are a small part of the overall company, 
politics decided we shouldn’t be called Project 
Managers.”

Q DO you think employees are ad-
equately evaluated/compensated for 

their participation in projects, especially when 
this participation is above and beyond their day-
to-day responsibilities?

“I ’m not sure how others do this, 
but when I feel someone has really 

worked hard, I write letters to their immediate 
supervisors and department managers recogniz-
ing them for their efforts. I have no more con-
trol after that point and so I can’t tell you if they 
receive anything more than a pat on the back.”

Q HOW many of your projects have 
involved the participation of a third-

party company?  What unique challenges did 



105

Chapter 5: Managing Project Time and Resources

you encounter with this type of project team 
configuration?

“Most of our projects involve a 
third-party. We are a contractor, 

and therefore we contract to different companies 
all the time. Oracle and Northrop-Grumman 
are a few examples. It’s really hard to narrow 
down what unique challenges there are because 
they vary from company to company. Coordi-
nation is probably one of the factors I would say 
is challenging. Another is aligning our ideas and 
strategies with theirs.”

 Chapter summary 

TIMELY DELIVERY OF any project is a criti-
cal success factor. Together with cost and proj-
ect scope, time is considered a constraint in the 
triple constraints concept. A large project with 
many activities requires careful scheduling to 
allocate time for each individual activity. Com-

municating and monitoring these activity times 
is an important task for the project manager. 
One of the most widely used tools for managing 
time and schedules, is PERT-CPM. This helps 
with the management of the overall project du-
ration as well as the individual activities. This 
time management tool helps to set time, iden-
tify activity sequence, communicate time con-
straints, and monitor progress. 

A critical part of developing a PERT-CPM 
network is obtaining reliable estimates. Sources 
for estimating activity time include the experi-
ence of project managers themselves, input by 
others involved in similar project activities, and 
documentation. This chapter highlights the 
importance of time management and suggests 
ways to schedule activities better and monitor 
their progress. It also suggests ways of estimat-
ing the likelihood of project completion within 
a specified time and how time improvement can 
be made through the critical path analysis. Fi-
nally, it discusses resource implications and ways 
in which resource use can affect project time.

 Discussion questions  

a)Discuss the idea that time is a resource but 
also a constraint. Is this a contradiction? 

b)Describe signs that tell you if a project 
manager is managing time effectively or 
not. What specific suggestions do you have 
for a project manager who is deficient in 
time management skills? 

c)Discuss ways of obtaining good estimates 
for a project activity. What are good sourc-
es of getting estimates? What is prudent to 
do when you need to estimate an activity 
for the first time? Is it prudent to overesti-
mate time for new activities or underesti-
mate them? 

d)How does information on variance help 
you assess uncertainty? What would you 
do when you have higher confidence in 
one of the estimators? 

e)The Exhibit at the beginning of this chap-
ter argues that experience, the willingness 
to negotiate, and the commitment of peo-
ple are far more important than the use of 
techniques such as PERT in achieving a 
successful project. Yet others argue that the 
correct use of techniques will more likely 
lead to a positive result. Argue each case 
and also suggest ‘a middle ground’. 
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 Exercises  

a)Consider the IS project with seven activi-
ties (Figure 5.14) described in this chapter. 
Use the variance given and compute the 
number of days that gives the project man-
ager a 95 percent chance of completing the 
entire project.

b)Again, consider the IS project with seven 
activities (Figure 5.14) described in this 
chapter. What will happen if activity F 
took one day longer than it is estimated to 
complete?

c)It is often suggested that project manag-
ers obtain three time estimates for work 
units that have significant uncertainty as-
sociated with their time estimates. Assume 
you have collected three time estimates for 

each activity for a performance monitor-
ing system at an international airport bag-
gage handling systems. Your ‘cost estimate 
worksheet’ suggests the following: 
Project estimate: 50 hours
Project standard deviation: 18 hours
Based on this information and assuming 3 

standard deviations from the mean to include 
approximately 99.75% of the area under the 
normal distribution curve, calculate: 

a. project highest credible hours
b. project lowest credible hours u p -

per confidence limit 
c. lower confidence limit

Explain to the airport executives, your proj-
ect sponsors, what these numbers mean.

 Important Concepts  

allocation of resources (pg. 97)
bottlenecks (pg. 87)
critical path (pg. 88)
critical path analysis (pg. 89)
Critical Path Method (CPM) (pg. 87)
diminishing returns (pg. 86)
disconnect (pg. 85)
earliest finish (EF) (pg. 89)
earliest start (ES) (pg. 89)
estimating activity duration (pg. 92)
free time (pg. 90)
indecisiveness (pg. 86)
latest finish (LF) (pg. 89)
latest start (LS) (pg. 89)
monitoring time (pg. 85)
most likely estimate (pg. 93)

network diagram (pg. 88)
optimistic estimate (pg. 93)
path (pg. 88)
PERT/CPM network (pg. 87)
pessimistic estimate (pg. 93)
priority list (pg. 86)
probability (pg. 97)
Program Evaluation Review Technique 
(PERT) (pg. 87)
resource allocation graph (pg. 98)
resource smoothing (pg. 98)
slack time (pg. 90)
standard deviation formula (pg. 93)
time management (pg. 84)
variance (pg. 93)
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• Chapter Themes 

6
Leading Projects

• How can a project manager gain and keep the trust of 
colleagues?

• What are the communication skills required of the project 
manager?

• How to reduce stress?
• How can conflict between team members be best resolved?
• What are the basic leadership skills of the project manager?
• What is required of a team member?
• What jobs are available in project management?
• How can people qualify for these jobs?

 Themes of Chapter 6  
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 Introduction  

The way in which a project team is led obviously greatly impacts how well the team performs 
and, therefore, the success of the project. This in turn will have an impact on the reputations 

of all of the team members, but it will impact most of all on the project manager, as he or she is 
responsible for the success of the project as a whole. As the book is about project management, in 
some respects the whole book is about leading projects. Indeed, there are many cross references in 
this chapter to sections elsewhere in the book where particular issues are dealt with in more detail 
and in different contexts. However, in this chapter we mainly explore personal questions about 
leadership and its impact on team motivation and team spirit, such as those related to values and 
trust. These will be influenced by the corporate culture as well as the personalities of the individuals 
involved. Some of these issues relate to communication skills and how to deal with stress and con-
flict, but many are to do with personal and organizational values. Even so, there are other skills re-
quired, including those relating to technical and business competence. The latter are usually gained 
through training and experience, and are discussed elsewhere in the book. However, we concentrate 
here on people related issues. A later section turns the topic around: how to be a good member of a 
project team. Readers are likely to be team members before they are team leaders, so it will also be 
pertinent, and we can learn how to be a team leader from our experiences of being a team member. 

However, we start with two exhibits. The first exhibit looks very briefly at Stephen Covey’s very 
influential ‘7 habits’ (see bibliography for more details). Covey emphasizes how we should move 
from dependence to independence and eventually to interdependence in order to benefit from our 
interaction with others. It is a holistic approach to working in an environment that enables us to 
benefit from the support of everyone in our work place and to produce results that will benefit ev-
eryone in our environment. The second exhibit, based on the practice of Enid Mumford, suggests 
that leadership may be more about ‘setting an example’, ‘values’, ‘delegating’ and ‘participation for 
all’. 

  Covey’s 7 Habits 
(see Covey, S.R. (1989 and 2004) in bibliography)  

1) Be proactive – that is being responsible for 
our actions and conduct. Commit our-
selves to tasks that we undertake and care-
fully examine results and outcomes of our 
actions as they influence others.

2) Begin with the end in mind – that is using 
the end as a frame of reference in order 
to be effective in your proactive approach.

3) Put first things first – that is developing 
the principle of personal management 
and being able to prioritize and organize 
by relying on personal integrity.

4) Think win/win – that is to seek solutions 
for problems that are mutually beneficial. 

5) Seek first to understand, then to be un-
derstood – that is, to be effective in com-
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munication, you must first try to 
understand the  point of view of others 

by paying attention to all forms of com-
munication including words, sounds, and 
body language. 

6) Synergize principles of creative communi-
cation – that is to develop tolerance and 
understand that the whole is greater than 
the sum of its parts. Avoid being defensive 

in your communication.

7) Sharpen the saw: principles of balanced 
self-renewal – that is to work and develop 
the four dimensions of renewal: physical, 
spiritual, mental, and social. 

In a more recent book, Covey proposes an 8th 
habit about personal fulfillment and helping 
others to achieve their own fulfillment.

 Enid Mumford: Another view of leadership 
(inspired from the Enid Mumford special edition of the Information Systems Journal, 16, 4, 2006)

Enid Mumford practiced a humanistic set of prin-
ciples associated with technology and change. She 
was a leader though her leadership was expressed 
by example rather than through being called a 
manager. She regarded the social aspects at least as 
important as the technical aspects. In any change 
situation, she argued that attention must be paid 
to providing a high quality and satisfying work 
environment for employees and that this would 
be more likely if they played a major role in the 
change, perhaps making the decisions themselves 
rather than have decisions made for them by the 
change agents. 

One of her largest socio-technical projects was 
with the Digital Equipment Corporation in Bos-
ton. She argued successfully that the object of good 
design of a system is an improvement in the qual-
ity of working life and job satisfaction for those 
who had to work with the new system. At ICI, she 
had to study the situation first-hand in the office 
in order not only to understand the management’s 
objectives in installing technology but also to note 
how the technology would impact the individual 
members of the work force and how that work-
force could and would respond.

She had a profound belief that the understanding 
and knowledge of each stakeholder at any level in 
the organization could contribute to the design, 
implementation, and operation of systems even if 
the new system was based on a technology which 
itself was evolving. Indeed, she argued that with-
out the contribution of all stakeholders, new or 
changed systems had a high risk of failure.

Through her intervention, she demonstrated that 
the contribution and even the leadership of mem-
bers of the workforce led to the implementation 
of effective systems, which combined an improve-
ment in the quality of working life with meeting 
the managerial objectives of improving the effec-
tiveness of the business.

Hard bitten managers of the authoritarian school 
were persuaded to try her participative methods, 
provided she was there to coach the team and 
guide the team leaders. Participation, that is to say 
active and legitimized involvement in, and influ-
ence on, systems design, could be seen as a breach 
of managerial prerogative by the ‘old school’ and 
thus Enid had some interesting political moments 
with senior executives. However, her achieve-
ments often spoke louder than rhetoric.
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6.1  Trust  

I T IS IMPORTANT THAT TEAM MEMBERS TRUST YOU. SOME OF THAT TRUST 
may come automatically with the job (at least in the short term). Team members may well as-

sume that you have the experience to do the job and that you will exercise good judgment, but if 
they think this is not borne out in practice, then trust can easily be lost and it will be much more 
difficult for you to achieve your objectives. On the other hand, trust may only come following a 
long spell of consistent and fair behavior. It has to be earned through you yourself working hard 
and making an effective contribution to the goals of the project. Consistency is one of the key 
criteria to first obtaining and then keeping the trust of colleagues. As a project manager, if you 
agree face-to-face and then go in another direction, then trust will be lost and will be difficult 
to retrieve. 

High ethical standards are important, and this issue was discussed in Chapter 1. Team 
members are unlikely to give full commitment to the project and the project manager if they think 
the latter is behaving unethically. Again, it will be difficult to persuade a senior manager to cham-
pion the project if there is an inconsistency of ethical values between top management and the 
project manager. 

The project manager needs to be committed to the project and all members of the project 
team. Trust is a two-way process, and if you do not listen and value what your team members say, 
it is unlikely that they will listen to you and show you respect. This respect for others can be gained 
by asking advice and delegating appropriately and trusting colleagues to do a good job. This is 
sometimes referred to as empowerment. Such encouragement may be at least as important as the 
more obvious financial and status incentives in motivating people to do their best. 

Empowerment involves giving the responsibility of doing a job to individual team members. 
This is likely to be more successful, at least in the long run, than coercing people to work hard and 
achieving objectives through threats. Respect and trust are much less likely to be earned through 
disciplinary measures. 

However, the trust of everybody is difficult to maintain if there is conflict between team mem-
bers. In these circumstances, as you are the project manager, you must take responsibility and make 
decisions. Sometimes it is necessary, therefore, to resolve the situation by coming to a clear decision. 
The team is more likely to understand your resolution to a situation if the overall decision-making 
process has been fair. Team members need to know the decision-making process; that is, who is 
involved in the decision and what the criteria are for making the decision. There needs to have 
been full opportunity to discuss the issue. You may also need to ease the situation before formally 
announcing a decision, by discussing the issue with colleagues on a one-to-one basis, so that col-
leagues are at least aware of what might be an undesirable outcome for them and will not feel that 
their views were ignored. If you have the trust and respect of your colleagues, they are more likely 
to go with the decision positively, rather than reluctantly. 

It is important to lead by example, delivering work of the highest quality yourself, neither 
making excuses nor blaming others for your own mistakes. Nobody is perfect, and when you make 
mistakes it is important to be honest about it. If you have the respect of colleagues, mistakes will be 
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forgiven. Likewise, you must be prepared for the mistakes of colleagues and support them in put-
ting things right. Discussing the matter with colleagues informally on a one-to-one basis can help. 
Performance appraisals enable these concerns to be discussed more formally, but it is important 
that such discussions are not totally negative. The team members should end the meeting motivated 
to do well or better than before; not dispirited. 

6.2  Communication skills  
THE BEST PROJECT team member is often seen as the person that should be promoted to 
project manager. In some respects, this is surprising because the skills required to be a good team 
member are not the same as those for a good project manager, or at least the emphasis is not the 
same. In short, the team member is a doer while the project manager needs to manage, inspire, and 
support others and is much less of a doer. 

In the project manager’s role, communication skills are particularly important. In this sec-
tion, we look at some of these skills:

 ◦ Presenting
A skill which will be particularly important concerns presentation. In particular, this in-
volves presenting the project proposal and progress reports to management. Normally this 
will involve preparing a series of Microsoft PowerPoint (or similar presentation software) 
slides. There is no substitute for good preparation, as this can reduce the likelihood of 
nerves interfering with the quality of the presentation. One aspect of preparation concerns 
knowing your audience, and this should ensure that you know what to include and what 
not to include in the presentation and that the presentation is at the right level for your 
audience. In other words, the content must be appropriate for that audience. The content 
needs to be fair in presenting different arguments, particularly if a decision needs to be 
made. Otherwise, you might be accused of being manipulative. 
Once the general content has been worked out, it needs to be well structured so that your 
audience can follow your arguments. The ‘story’ can be told in a hierarchical fashion, 
although there are other possibilities (such as following the structure of a good detective 
novel). Probably the best advice is to encourage you to do a ‘dry run’; that is a practice run 
through the content with some or all of your team. It can be a great confidence booster, as 
you will get to know your material, be able to time the presentation better, and get some 
feedback before the big event. This can also help to ensure that the content is balanced as 
well as accurate. Colleagues might also comment on whether there are areas which can be 
made more interesting - you do not want to bore your audience – and on the use of color, 
photographs, and graphs on your slides.

 ◦ Interviewing
A project manager may be part of an interviewing panel if the candidate is applying for a 
post on that manager’s project team. Even before the interview, the project manager needs 
to spend time studying the candidate’s CV, looking for gaps as well as strengths. Many 
project managers may concentrate on experience and technical skills when interviewing, 
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and it is important to dig deep at times to ensure the candidate’s knowledge and experi-
ence are not superficial, but the ability to be a good team member also relates to things like 
attitude, friendliness, and so on. An important question is therefore: Can you work with 
that person as a colleague? The project manager will want to appoint the best person, so it is 
also important to impress the candidate as well as to be impressed by the candidate. How-
ever, the project manager should not over-sell the job, as this will lead the team member 
to disappointment afterwards and result in a potentially less effective team member than 
expected. Along with the formal interview, time needs to be spent informally discussing 
the job, and this can be done when showing the candidate around. Discussion should not 
be rushed, so a whole day may be allocated to interviewing just two or three people. This 
may seem to be a very large investment in time, but it is worth it because a mistake will 
be very costly. 

 ◦ Discussing
At the outset, we have argued that successful project managers need to be good commu-
nicators. We have discussed formal procedures such as interviewing and presenting, but 
time spent informally discussing the project on an equal and often one-to-one basis can 
be invaluable. Informal face-to-face discussions can help resolve present difficulties and 
expose potential difficulties that may arise in the future. Without such sessions, the proj-
ect manager can seem distant and inapproachable and, as a consequence, out of touch. 
Symptoms of poor relationships might reveal themselves as conversations in which one 
person is talking with (or dictating to) the other one while not listening, the atmosphere 
is one where there is sarcasm and ridicule between the participants, or the discussion is 
entirely negative and there seems to be a ‘blame culture’ within the team.
Some writers argue that the best form of management can best be described as manage-
ment through conversation. Relationships where serious issues can be worked through 
in a friendly, conversational way enable good advice to be given (and taken). The project 
manager needs to spend time setting up such a relationship, and that requires taking the 
time to get to know people informally, perhaps away from the work setting. Conversations 
about sports, cinema, music, or the news are not necessarily a waste of time: They help to 
establish trust in the relationship as well as friendliness and openness. Time spent earlier 
in the project on this pursuit can pay huge dividends later when the pressure is on and 
decisions need to be made and work to be done quickly. It is then that you need coopera-
tive colleagues. 

 ◦ Motivating
One important skill of the project manager is to motivate others; in particular, members 
of the project team. This has two aspects: motivating the individual and motivating the 
team. Some leaders are naturally inspiring and charismatic, but all project leaders can be 
helpful, challenging, and hard working. We have also previously discussed the potential 
value of delegation to the individual: empowering them. But motivating the team as a 
whole is also very important, as the contribution of the team as a whole should be greater 
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than the sum of the individual contributions. 
A first meeting is important in setting standards, means of communication and, in gener-
al, getting to know your colleagues. One approach is to try to encourage a sense of fun and 
camaraderie in the team at the beginning, and this, in turn, should help to instill trust and 
a willingness to help each other. In other words, develop a good team spirit. Celebrating 
the achievement of reaching intermediary objectives can help this process along, as can en-
couraging participation more generally. Many program managers start their project with a 
team-building course, perhaps using external specialists to run the course. Sometimes this 
might reveal gaps in the team. These gaps might be in particular skills or personality traits. 
Meredith Belbin’s research has suggested that a diverse group is one of the most important 
factors in forming teams that will lead to a successful outcome. 

 ◦ Marketing
To some extent, many of the activities that we have listed under communication skills 
concern marketing. The project manager needs to market the project from the beginning, 
when looking for funding and commitment from team members and other stakeholders, 
to the end, when the project becomes operational. People need persuading and convinc-
ing. All of this requires good communication skills. However, ‘good words’ need to be 
backed up by competence, credibility, ethical behavior and commitment so that the trust 
(described in the previous section) is deserved. Emphasis on these aspects is likely to be 
rewarded in both the short and the long term, as ‘success breeds further success’. A reputa-
tion for delivering on promises may become ingrained and project managers will become 
trusted partners in the business. 

6.3  Planning  
PLANNING HELPS THE project manager and their colleagues by providing a structure or frame-
work for thinking about a project. It focuses the project manager’s thinking into those areas that 
are relevant. It also helps the project manager make decisions at the appropriate time and justify 
the decisions once they are made. The process of planning might reveal a shortage of resources, and 
the plan can provide the explanation to management as to why these resources are needed and to 
explain the risks associated with not complying with the plan. 

A plan can be used as a defense against management’s wishes to cut costs or to change delivery 
times inappropriately. Thus a plan is also a communication tool. It might be illustrated by a PERT 
chart, which can help contrast the plan with actual progress. As with all plans, the PERT diagram 
needs to be kept up to date. The plan may reveal a need for further resources, including staffing, 
training, and hardware and software. 

However, these plans should not be distorted for political gain; for example, suggesting an in-
appropriately long deadline (so as to ‘impress’ people when it is delivered ‘early’) or inappropriately 
short deadline (to impress early on, only to deliver late and disappoint). Neither of these tactics will 
work in the long term, as game playing, dishonesty, and malpractice will be identified.

It will take time, but constructing a good plan will help to ensure resources are not wasted 
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on inappropriate pursuits. Thinking must precede action. Another important guideline is that the 
person who executes a plan is the best person to do the plan. This means that the project manager 
will do the overall plan but needs to delegate the planning of activities to those who will be doing 
them, though of course, the project manager needs to comment on and agree with these individual 
plans and construct the overall plan.

6.4  Stress management  
STRESS IS OFTEN confused with pressure. The latter is normal. Deadlines exert pressure; loy-
alty to others exerts pressure; and pride in  workmanship exerts pressure. These are potentially posi-
tive pressures. Sometimes pressure on the project manager will seem a large burden. But consider 
the jobs of airline traffic controllers, police officers, emergency hospital staff, and restaurant chefs. 
The pressure on them is at least as great and probably more intense. Some people enjoy pressure 
and are bored without it. 

However, when pressure turns to stress it becomes negative and constraining. People differ 
with regards to the point at which pressure turns into stress. But this may occur when, for example, 
your ‘to do’ list becomes so large that you feel helpless and end up doing nothing, your personal 
relationships become very unpleasant because you are so frustrated at your limited achievements, 
or your partner complains that you do not give them adequate attention and time or says that you 
are moody.

Poor project management can cause stress for your team members. They may see you, for ex-
ample, dithering on decisions, not involving them in any way, being unreasonable in your require-
ments, or displaying an aggressive style in your relationships with them. Delegation is important, 
and even though you could do a job, it may not be an appropriate use of a manager’s time. Del-
egation can help in two ways. First, it can take some of the pressure off of you, and second, it can 
be seen positively by your colleagues, as they may feel more in control of ‘their’ task and they may 
enjoy the added responsibility. But colleagues must be clear about what is expected of them and you 
need to give appropriate feedback so that they are aware of progress. On the other hand, it is not 
good delegation if a manager always seems to be checking up on delegated work. 

Targets and ‘to do’ lists can be useful, but they should be realistic (indeed, they can suggest 
that delegation is essential). Again, doing overtime can relieve pressure, but it will become nega-
tive if overtime periods are prolonged. Sometimes stress is caused because colleagues lack the skills 
needed. In this case, it is important to identify these needs early and make suitable training pro-
grams available. In other cases, stress can be relieved by doing another activity (including taking a 
break). This might put the problem into perspective and enable the individual to look at it afresh. 

One particular symptom of stress where this approach can often help is ‘paralysis by analy-
sis’, which happens when an individual has spent too much time looking at an issue. Looking at the 
issue afresh, after a short period, may well enable the individual to make a reasonable decision or 
take a positive action. However, don’t put off the decision forever, as making no decision is unlikely 
to solve a problem. 
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6.5  Conflict management  
CONFLICT IS OFTEN the result of stress, but it is sometimes simply part of the job. After all, 
no-one is the same: everyone has different experiences, expectations, cultures, education, and the 
rest. So, it is natural for people to see things differently. Indeed, situations where everyone sees 
things together in one way, usually referred to as groupthink, are usually the result of a lack of 
motivation or interest or fear of reprisal. Groupthink occurs when the group seems to over-estimate 
the potential of the group and under-estimate the potential of the world outside of that group. This 
situation is usually not helpful in leading to the best decision. 

However, though disagreements are normal, the project manager needs to try to keep things 
calm by allowing different views to be aired and mediating conflicts in a fair and egalitarian way. 
Conflicts are likely to occur relating to scheduling, staffing, money, technology, procedures, and 
personalities. This is normal, but conflict should not be allowed to get out of hand, and so if pos-
sible, it should be dealt with early. There may be a problem-solving mode to deal with this particular 
type of conflict, a way of finding a compromise where none of the players ‘lose face’, or a way of 
smoothing the disagreement by looking for aspects where there may be agreement. Project manag-
ers should not withdraw from the conflict, but should confront it and deal with it. 

Sometimes it is necessary for the project manager to impose a decision. Certainly, the project 
manager must be aware of those scenarios that may be acceptable (even if some are not ideal) and 
those that are definitely not acceptable. You are the project manager: it is your responsibility. But 
imposing a decision should be seen as ‘reasonable’, and this requires that the project manager fully 
understands the issues and the alternatives. The best principle in steering the decision making is 
to concentrate on the issues and the arguments made, not the personalities making them. So the 
project manager needs to understand the issues well. Any decision that is made should be made on 
this basis and the project manager needs to state their  reasoning to all parties. Sometimes it will be 
necessary to follow-up on this with one-to-one discussions, trying to persuade and encourage others 
to conform to the decision. 

6.6  Essential skills and qualities of effective project managers  
IN THIS SECTION, we look at particular skills that are required for the project manager. Of 
course, no-one is perfect, but it is useful to bear in mind the types of skills which will be useful. 
There are many training programs that might support some of these. For example, they may be 
featured in a course entitled ‘organizational skills’.

Prioritize. Without prioritizing, tasks will be done in ‘any old’ fashion and the project 
is unlikely to finish on time and on budget. The important ability to make sure the urgent 
tasks with the highest payoff are tackled first helps team members to stay focused, might 
make decision-making easier, and should ensure that there is some early pay-off. This does 
not imply, of course, that only one task is done at any one time, just that tasks are done 
according to need, assuming that the dependencies on the network permit multi-tasking. 
There may be groups of priorities, those tasks in priority 1, 2, and so on. 
A related difficulty concerns the issue of how well tasks need to be carried out. Many tasks 
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do not require the perfectionist’s touch; others do. Experience and know-how are helpful 
in determining this, though advice from team members as well as customers and managers 
may be called upon usefully. 
Be proactive. Many project managers tend to react to events. This may be reasonable 
when dealing with a management instruction about resources or a customer request for a 
change in requirements, but it is not always appropriate. Where possible, a good project 
manager will predict change in the environment (for example, be aware of a likely increase 
in equipment prices) or would like some change to happen (for example, motivate col-
leagues by instilling a better reward system for team members). In these cases it is benefi-
cial if the project manager is proactive, trying to steer things in the direction that is good 
for the project and that will make things happen. Thus, buying equipment early might be 
a positive proactive decision to counteract a potential increase in hardware prices, and dis-
cussing a bonus system with management might be a proactive strategy to effect a change 
in reward systems. Similarly, if the project manager identifies missing skills in the project 
team early, it will be easier and less costly to deal with then, at the beginning of the project 
life cycle, than if it is identified later through failure in a deliverable. The worst thing that 
project managers can do is to ignore problems and hope that they will go away. They will 
not go away and will only become greater problems afterwards. 
Be thorough. It is important to know the requirements thoroughly; be aware of any 
legal requirements; know the formal (and informal) company procedures to be followed; 
and verify that techniques (such as the work breakdown structure, PERT diagrams, and 
payback period costing) have been used correctly. The project manager is responsible and, 
therefore, will get the blame if, for example, an important requirement is missing or the 
date of delivery has been miscalculated. This applies whether the project manager per-
formed the task or delegated it. It does not help you by blaming a colleague on the team – you 
are the person responsible. 
Be strong. It is vital that you do not accept a reduction in resources or a reduction in the 
estimated time to completion if your calculations suggest that these are not feasible. The 
project plan should be thorough (and kept up to date) and therefore will be defendable 
and should be defended. Of course it is difficult and stressful to argue with management, 
but the project manager and the project (and therefore management themselves) will 
both suffer if management demands are unrealistic and the project manager agrees to an 
unfeasible timetable. 
Be willing to share. Good project managers will be willing to involve others and take 
advice, even though the final responsibility rests with them. Sometimes outside expertise 
from consultants will be required, and should be sought, when the project manager is 
unsure about a major issue. Sharing can lead to better decisions, and it also enables col-
leagues on the team with expertise to feel valued. A decision reached by consensus is 
also more likely to be supported than one arrived at through coercion. Where a project 
manager is sure of the abilities of members of their team, many decisions and much work 
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can be delegated. Of course, the project manager may well have proven experience in work 
that will now be delegated and done by others. This means that the project manager will 
be able turn their experience towards advising team members, helping when needed, and 
having good review systems in place. It does not mean that they will do the job themselves.
Negotiate. When negotiating, we are looking for an agreement where both parties 
feel satisfied with the outcome. We see this every day when we negotiate to purchase a 
product. At the end of the negotiation, the salesperson knows that there is still a good 
profit and the customer knows the price agreed is less than the original ticket price. Both 
sides have moved from the original situation, but the outcome is satisfactory to both. 
Preparation is important for successful negotiation (indeed it is vital for most of the issues 
discussed in this chapter). Without it, the project manager may ‘give away’ an important 
tenet of the project. A loss of one feature of the application may have negative implica-
tions that pervade the whole of the project.
Be positive. Good project managers will champion their project and praise the work 
of the project team. If the project manager is negative or cynical when talking about the 
project, then everyone else will be negative about the project and the team working on 
its development. But good words need to be backed up by good deeds. However, unless 
people know about these good deeds, success is unlikely to be rewarded. The project man-
ager is the person to market the achievements of the team. Of course, problems will occur 
and will need to be discussed and resolved, but within reason, opportunities to be positive 
about the project should not be missed. It also makes people aware of the project, which 
will also be important for its ultimate success. 
Support your colleagues. Being positive about the project is also a good way for 
the project manager to support their team colleagues, but it is also appropriate to mentor 
junior colleagues, praise colleagues for work well done, delegate some responsibility where 
appropriate, and advise training programs to fill gaps in background skills. Just-in-time 
training is often best, as it is only when people realize there is a gap in their background 
that prevents them from carrying out a job successfully that they commit themselves fully 
to the training program. 
Question everything. Carefully asked and tactful questioning in the early stages of 
a project can save a great deal of work later. An error in the details will be more difficult 
and time-consuming to identify and correct towards the end of the schedule. Questioning 
does not imply criticism, though it is often taken as such in situations where commu-
nication is not good. It represents a wish to support colleagues and ensure that the final 
product will be as specified. General questions are useful at the beginning of a discussion, 
but it is also necessary to focus in on particular aspects. If the detail is not right, then the 
overall project will not be right. 
It is often difficult for people to explain things well even if it is correct. But very often, 
the inability to explain well is due to poor thinking, analysis, or design. Of course some 
colleagues might be so steeped in one field, such as technology, that they find it difficult 
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to communicate in terms that others might understand. In such cases, it can be useful 
for the questioner to state his or her understanding in simpler language so that it can be 
confirmed or corrected. This can also reveal misunderstandings, such as assumptions that 
are not commonly shared. Creative questions can help here, such as, ‘are there other ways 
to achieve that?’ On the other hand, some people find the generation of ideas easy but 
focusing on solutions much more difficult. Take advantage of people’s positive attributes. 
Again, much will depend on the people concerned, personal relationships, experience, 
and company culture when determining the best way to approach questioning. 
Be organized. Good time management can enable the best use of your own con-
tribution and can also help to avoid stress. If you do not meet your deadlines, then you 
cannot expect your colleagues to meet theirs. This also implies good diary management. 
If you do not turn up for a meeting, are double booked, or late, then it obviously sets a 
bad example for everyone else. Good meeting management is also important. Meet-
ings are necessary on some occasions, but it is important to ensure that they are only as 
long as required, that there is an agenda known to participants beforehand, even if it is 
just a list of bullet points (people know what the topics are and have time to think about 
them before the meeting), and that only those people to whom the meeting is relevant 
are invited. At the meeting, take notes (or have a colleague do so) so that minutes can be 
completed afterwards, and stick to the agenda (let others speak, but only to this agenda). 
Sometimes it is necessary for project managers to state and argue their views, but it is often 
best for a project manager to act as facilitator, enabling different views to be expressed in 
a reasonable fashion and allowing time for reflection, discussion, and coming to an agreed 
decision. Often the latter requires the project manager to sum up the ‘feeling’ of the meet-
ing (which should not simply be his or her view unaffected by the discussion!) and suggest 
a way to resolve the issue.
Implement a good review process. A supportive review process will ensure work 
is checked and also help to prevent team members from being offended. Having the 
project manager’s own work reviewed will also instill an atmosphere of support, not in-
crimination, as does asking for advice. Make clear that the objective of the process is to 
improve quality, not to criticize people. Another advantage of a good review process is that 
it also spreads knowledge to others. Such a process can also provide an opportunity to give 
positive feedback. Praising someone’s work, if it is good, is as important as pointing out 
areas which need looking at. Where appropriate, it is useful to go outside of the team for 
reviews. For example, asking the customer and other stakeholders to review work will en-
courage stakeholder involvement and commitment as well as get some valuable feedback. 
In our own research, during interviews with project managers, we asked them to assess the 

importance of 12 project management skills. To gauge the importance of these skills, a 5 point 
Likert scale was used in the study. A clear definition of each skill was provided. Respondents were 
asked to rate the importance of each skill as: 1. not at all; 2. a little; 3. moderate; 4. much; and 5. a 
great deal. Forty two project managers responded to this survey of skills and the results, presented 
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in Figure 6.1, are based on that sample. 
It is clearly seen through Figure 6.1 that, in our study, communication and leadership skills 

ranked highest.

3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Ability to understand the technical aspects of a project

Ability to properly close a project

Ability to effectively document the flow of project information

Ability to manage the project within the fiscal budget

Ability to maintain support for the project

Ability to solve problems

Ability to manage project changes

Ability to effectively manage time

Ability to effectively manage project human resources

Ability to clearly define project scope

Ability to provide leadership

Ability to effectively communicate project information

Mean Response

Figure 6.1: Ranking project manager skills

6.7  Being a good team member  
WE NOW TURN the topic aroun d: how to be a good member of a project team. We focus in 
this book on leadership, yet readers are likely to be team members before they are team leaders (for 
example, in groups when working on the case studies or as team members in the early stages of your 
career). Further, we can learn much about how to be a good team leader from our experiences of 
being a team member. Conversely, it is also important in being a good team member to consider 
what the team leader might require of their team members. Being a good team member can be just 
as demanding as being a good team leader. In Figure 6.2, we suggest some important requirements 
for team members. 

The first requirement is to develop communication skills. For example, it is important that 
the team leader and members know of any problems that you have. Problems are unlikely to go 
away by themselves, and discussing it with the project manager and other team members may lead 

• Develop communication skills.
• Support others in your team.
• Project management training is for everyone!

Figure 6.2: Being a good team member
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to solutions. Good communication skills require good listening as well as good talking so that all 
participate. They also include competence and good behavior when using media, such as email, 
group decision support systems, and teleconferencing. Good team members reflect on what has 
been said, trying to clear any points of potential confusion, but when they hear of good ideas, they 
are enthusiastic and positive. 

Some people can be selfish, but to be a good team member, you will need to support others in 
your team. This means being ready to listen to alternative ideas, not blaming others for problems 
nor bragging about your own successes, and getting involved by sharing ideas, proposals, and solu-
tions. This will encourage ideas and, in general, a sense of mutual trust. Conflicts might occur, but 
good communications and an otherwise supportive atmosphere should resolve them easily so that 
consensus is achieved. Remember that the team should be working together towards a common 
goal, and this requires the commitment of all the members towards this goal. Supporting others 
also implies a fair contribution when carrying out the work, in writing things up, and so on. ‘Free 
riders’, who contribute little and don’t deliver on their commitments, yet expect to gain from the 
contributions of others in the team will be revealed as such in the long term, if not the short. In 
general, teams rely on the ethical behavior of all members.

 From the above, it should be evident that project management training is for everyone! It 
should also be apparent that many of the requirements for being a good team member (for example, 
communication, training, and so on) are similar to the requirements related to being a good team 
leader. We will discuss aspects of these requirements in more detail in the chapter about forming 
the project team.

6.8  Interview with a project manager  
THE TABLES WERE turned somewhat in the following extract from an interview with a project 
manager. Before he was promoted to project manager two years ago to manage this project, he was 
a highly respected and very experienced team member. The project had recently been completed 
following 20 months work. In fact, the project is seen largely as a success by the company manage-
ment, but the project manager felt that one aspect was a great disappointment and that was his 
deteriorating personal relationships with his team. He wanted to know ‘what went wrong?’ so that 
he would not repeat the same mistakes in his next project, and it is this part of the interview that 
we report on here. 

 Interview  

Q CAN we now turn to discussing the 
aspects of the project that did not 

work well?

“I would like to focus on personal re-
lationships in the project team, par-

ticularly the fact that I became alienated from 
some colleagues. Indeed a few members of the 
team have made it clear to management that 
they do not wish to work on another project 
with me as project manager. I work hard and 
know my job, and in any case, this project was 
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largely a success. Although I say it myself, I am 
basically a nice man, and I do not really under-
stand why personal relationships deteriorated so 
badly.”

Q HOW did that alienation show it-
self?

“It showed itself in a number of ways! 
First, half way through the project, 

one key member (very experienced) stopped 
talking to me socially (though he did his job 
and answered work questions) but he did not 
respond to my ‘good mornings’. It soured the at-
mosphere of the whole team. Second, I had ad-
vised management to short-list four people for a 
post to replace someone who had left. I put a lot 
of time and effort putting this shortlist together. 
Three of my colleagues, all senior people, then 
came to me as a group and said that we should 
only interview two of these people as they felt 
that the other two would not fit in well. After 
an argument (it was not a discussion) I gave way 
and told management that we had changed our 
mind. It was a bad decision as we finished up ap-
pointing someone that was nowhere near ideal. 
Third, one of these senior people in my team 
told me that I manipulated the group and he 
didn’t trust me. Do you want me to go on?”

NO, I’ve got the idea. Of course the 
first example you gave could be the 

result of a difficult colleague (not you), but there 
does seem to be a pattern here. 

“Yes and I don’t understand it. I have 
done a few of the ‘how to be a good 

manager’ courses. I did most of the recommend-
ed things. I am not autocratic, I don’t order 
people around. My project was seen by manage-

ment as a key project and to be fair they were 
very supportive. I did my job well – the proof is 
in the success of the project (and I got a pay rise 
at the end of the project). And you are correct, 
this man is a well-known awkward case – in fact 
he is an obnoxious so-and-so (and the personnel 
manager agreed with me on this). He seemed to 
come to meetings just to put me down and try 
to get anything I wanted stopped. But it upset 
me personally as his behavior tainted me as well 
as him.“ 

Q WHY did you add this guy to your 
team?

“My strategy was to get the best 
talent available for my project 

team. And to be fair he is very competent and 
experienced. I did not put the team together 
to have fun, we had a job to do that was im-
portant to me and the business. But I should 
have got him sacked from the project. If I had to 
choose, I would prefer a successful project from 
the business point of view with a poor atmo-
sphere within the project team, than the other 
way round, but this guy was too much.”

Q HAVING both is not impossible! 
Tell me about the process that led to 

the shortlist of four candidates.

“I am very open and fair, and all the 
project team could look at all the 

applications. People made written comments 
on each candidate. I looked at these as well as 
the CVs and thought four were ‘appointable’ 
in principle. It is true that two of these did get 
some negative comments from my colleagues in 
the team, but they were very experienced people 
which made up for the deficiencies expressed. In 
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any case, we could always decide not to appoint 
on the day if these weaknesses showed them-
selves as being too much. Then I was accused 
of ignoring team members’ comments which 
just was not true, and that I had been manipula-
tive. If it is manipulative to want to look at the 
four best people then I plead guilty. I felt very 
stressed to face this accusation after I had been 
so fair and I lost my temper and finally shouted 
‘OK you can have your way’. Unfortunately this 
happened in the work’s canteen, so it wasn’t kept 
private. We lost two potentially good people, es-
pecially as the person we offered the job to first 
decided she did not want to come and the other 
one was appointed but no-one felt very enthusi-
astic and he has indeed been a disappointment 
to say the least. What a disaster – this affair 
risked the project as a whole. “

Q DID you discuss the matter with 
your colleagues afterwards?

“No. I was so annoyed with them 
and so stressed out most of the 

time that I thought it best not to raise the subject 
again with them. Maybe I was ‘too democratic’ 
in letting them get their own way. They acted 
as a separate clique operating within the project 
team, forcing their own agenda and not the best 
agenda for the project. I should have said that I 
was the project manager and my decision was 
final on this, after all, I had top management 
support in this.”

Q WHAT about the trust issue?

“To be honest, this hurt 
me greatly. What did he 

mean? I never truly lied to anyone in the team, 

neither him nor anyone else. Obviously at times 
you need to be a bit evasive to maintain disci-
pline and team spirit, but I never deserved this. 
You can surely see that this was not my fault, I 
was just unlucky with my team members. I will 
be more careful next time.”

“I am still angry about all this even though 
the project finished a few months ago. I did ev-
erything for the project and my team. Do you 
realize I haven’t had a holiday for two years and 
hardly a weekend without going to work for 
some of that time? And this is the thanks I get.”

 Chapter summary 

IN THIS CHAPTER we have looked at the 
personal skills and qualities required of the 
project manager. One of the most important 
requirements is that team members trust their 
project manager. The latter must be seen as be-
ing ethical, consistent, and fair. Delegation is a 
good skill to use as this empowers and motivates 
colleagues, though it  does not mean that project 
managers are then ‘rid of it’ because they need 
to support colleagues in doing their tasks. The 
project manager needs to set a good example 
in their own work, time keeping, and organiza-
tion. Good communication skills are vital to a 
project manager, and that means formally, such 
as presenting and interviewing, and informally, 
such as discussing and motivating. The project 
manager also needs to market the project and 
the team positively. There will be times when the 
project is stressful; for example, when there are 
conflicts or tasks are not being realized accord-
ing to plan. There are a number of skills that 
may help, such as the ability to prioritize, to 
share decision making, negotiate, along with the 
general category of organizational skills.
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 Discussion questions  

a)Read the first exhibit again and comment 
on the seven habits described by Covey. 
Prepare a short presentation for class with 
your own comments added. 

b)On reading the second exhibit, do you 
think that leadership by example is feasi-
ble? Do you think Enid Mumford’s ideas 
were too optimistic and unrealistic?

c)“The way to deal with teenagers is to decide 
if a principle is really important or not. If 
it is important, you must argue with your 
kid and ensure that your rules apply. If it is 
not important, really important, then don’t 
bother. You will find that you argue much 
less and the household atmosphere is a lot 
better”. Do you think this advice applies to 
project managers?

d)Consider the interview with the project 
manager in this chapter and, in discussing 
the following questions, make known any 
assumptions that you make:
i)Do you think that the interviewer should have been more 

directive in offering advice? If so, what advice would you 

have given?

ii)Do you think that the project manager was correct in 

saying that the project was a success? 

iii)Do you think he was ‘too democratic’?

iv)Do you think he will ever become a good project man-

ager? If so, how might you speed his development?

e)Read cases on the web and identify person-
al skills being used by the project manager. 
Did these skills (or the lack of them) con-
tribute to the project’s overall success and 
failure?

 Exercises  

a)Search project management job descrip-
tions and list major components of their 
job descriptions. See if you can find from 
the literature how project management job 
description have changed over time.

b)Search the US Bureau of Labor Statistics 
site and write a one page summary report 
on the status of the project management 
job market. Search similar sites for the Eu-
ropean job market and compare these re-
sults with those from the US market. 

c)Search the web and find out more infor-
mation about Forrester Research surveys 

as they relate to the project management 
job market. Prepare a short report to share 
your findings with the class. 

d)Search the web for salary survey reports by 
organizations such as PayScale and others 
and prepare reports of median salary for 
project managers by ‘years of experience’, 
‘industry type’, ‘job location’, ‘gender’, and 
‘company size’. Compare median salary 
for project management professionals in 
‘public’ vs ‘private’ organizations. Which 
company pays higher to project managers: 
IBM, Accenture, EDS, or HP?      
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 Important Concepts  

coercion (pg. 118)
communication skills (pg. 113)
conflict management (pg. 117)
consensus (pg. 118)
delegation (pg. 116)
discussing (pg. 114)
empowerment (pg. 112)
groupthink (pg. 117)
interviewing (pg. 113)
lead by example (pg. 112)
management through conversation 
(pg. 114)
marketing (pg. 115)
meeting management (pg. 120)
motivating (pg. 114)
negotiating (pg. 119)

paralysis by analysis (pg. 116)
performance appraisals (pg. 113)
planning (pg. 115)
praise (pg. 119)
presenting (pg. 113)
pressure (pg. 116)
prioritizing (pg. 117)
proactive (pg. 118)
questioning (pg. 119)
requirements (pg. 118)
review process (pg. 120)
sharing (pg. 118)
stress management (pg. 116)
team spirit (pg. 115)
time management (pg. 120)
trust (pg. 112)
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 Introduction  

MOST PEOPLE CONSIDER PROJECT MANAGEMENT COMPETENCY FROM 
the two perspectives of technical competency and managerial competency. Technical 

competencies include detailed activities such as scheduling, estimating, quality control, and 
the like as well as hardware and software issues. Managerial competencies, on the other hand, 
relate to broader issues of planning, leadership, personnel, resource management, and so on. To 
be successful, a project manager needs to be competent in both of these areas. 

This chapter describes the importance of planning in successful project management. It de-
scribes steps involved in project planning as well as steps for the execution of a project plan. We 
then look at PRINCE, which is an approach to project planning that is the preferred approach of 
the UK government and that has been influential internationally. But first our exhibit concerns a 
debate which will be fairly familiar to all students and their teachers: whose side are you on?

  A conversation with a student: Whose side are you on?  
Student: Good morning Professor Jones.

Professor: Good morning Mr. Hmmmmm.

Student: I’m sorry but I can’t make the 
coursework deadline.

Professor: But we agreed that the deadline 
was today and there will be a fail grade of 0% 
for anyone who missed the deadline.

Student: But that is not fair as the Internet 
was down for two days.

Professor: But we allowed for contingencies 
such as this when the coursework was set five 
weeks ago.

Student: But I was also ill for a few days.

Professor: If you have an official sick note 
from the doctor this will be accepted and a 
delay in handing for the period officially off 
sick for submission is allowable. Have you a 

sick note?

Student: No. I was too ill to go to the doctor 
and my phone was not working. 

Professor: Pity.

Student: Also I want extra time to perfect the 
coursework. I don’t want to give you material 
which is not up to the high standards I require 
of myself.

Professor: What is your average coursework 
grade?

Student: Around 55%. But I think I can re-
ally do some excellent work here.

Professor: Even so, today is the deadline.

Student: I have trouble with people like you 
who say; “there are deadlines”. My main con-
cern is towards you bureaucrats that impose 
timelines to things. I admit that there are 
deadlines at which point a specific thing will 
need to happen, for example, a system needs 
to be ready for the new tax year on January 
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7.1  Purpose of a project plan  
PROJECTS OFTEN INVOLVE significant resources, require diverse talents and skills, influence 
many individuals and groups in different departments, and require close collaboration with end-
users. This means that, for any project, a great deal of coordination, communication, and negotia-
tion is required in order to produce a successful outcome. Planning is an effective mechanism that 
helps project managers accomplish these objectives. Planning is a mentally challenging task and it is 
often avoided for reasons such as “it is time consuming,” “the project is not big enough to warrant 
a plan,” “plans do not get implemented,” and “we need action not planning.” These arguments are 
not convincing and should not be accepted. Planning can help save much time and inconvenience 
in the long run. 

To give you an idea of what planning can do for project management, consider the questions 
shown in Figure 7.1. These and other important questions can be answered where there is a proper 
project plan. A good plan should make it clear where you are going and how to get there. 

1. Is it clear what the project is supposed to deliver?
2. Is it clear who will be working on the project?
3. Do you have a breakdown of activities?
4. Is it clear when deliverables are due?
5. Do you have established communication channels? 
6. Are you clear who the stakeholders are?
7. Do you have milestones and due dates for them?
8. Do you know what resources are available?
9. Do you know what to do if you run into obstacles?
10. Do you know what to do if functional areas do not cooperate?
11. Are you aware of project risks and their impact?

Figure 7.1: Questions related to establishing a project plan

1; an ambulance routing system responding 
to an emergency call must be immediately put 
right if it goes wrong, etc., but everything else 
is not a deadline but a convenience. Now, even 
in education where we should be aiming to 
achieve our best work we all appear to accept 
bureaucrats that impose timelines to things. I 
feel that coursework as a piece of work has its 
own internal time-life-span. With the moti-
vation right, the quality is better, the focus is 
on the work not the timeline. What you are 

saying is aim to exert as little as possible for 
minimum achievement, just make the dead-
line. Control the process and make it stupid. 
What of quality? 

Professor: Good point, and I take your ques-
tion as rhetorical. But the deadline is today.
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Despite the clear advantages, planning is not often appreciated. There are two primary reasons 
for this. One is that planning is a challenging and mentally demanding task. Careful planning 
requires knowledge, experience, and commitment. Information systems project planning, for ex-
ample, involves a clear understanding of the technology, resources, talents, culture, politics, and 
procedures. The second reason for the lack of appreciation for planning relates to its perceived 
disconnect with action. Project managers and team members who think of themselves as ‘doers,’ 
or those who would want to be considered as such, often jump into ‘action’ without a clear under-
standing of the long-term goals. They tend to ignore the broad perspective of the design, develop-
ment, implementation, use, and impact of a project. 

This kind of action-oriented project development approach generates short-term mo-
mentum at the cost of long-term benefits. Team members and stakeholders involved with project 
activities, such as primary users and sponsors of the project, soon realize that any project goals are 
part of a larger set of organizational goals and to be useful the project goals must fit together within 
the larger organizational goals. Organizational goals and objectives should invariably take priority 
over departmental and functional goals and objectives. Likewise, project goals and objectives must 
be aligned with those of the organization. Projects with goals and objectives that are not aligned 
with organizational goals and objectives either do not get funding approval or run the risk of cancel-
lation later on. It is critical to have the management on board for support before the project starts. 
Top management support is especially important for large projects that require significant resource 
commitments. 

Planning places the project within a larger perspective and describes the project manager as the 
implementer of organizational goals and objectives. Remember, projects are tools and mechanisms 
by which organizations realize and implement their goals and objectives. A plan is implemented 
through actions. It must be seen as a road map for defining and executing activities. A good plan 
is realistic, doable, and easy to understand. It is an effective tool to monitor progress and evaluate 
success. More specifically, as shown in Figure 7.2, a plan helps in a number of areas.

1. Define project scope 
2. Develop an activity list and work breakdown structure
3. Define activity sequence and duration
4. Estimate resources
5. Develop support and commitment 
6. Establish milestones
7. Establish communication channels
8. Define responsibilities 
9. Define due dates
10. Identify risks
11. Set standards
12. Monitor progress
13. Integrate project outcome

Figure 7.2: The potential of project planning
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This list suggests the range of knowledge and abilities that are required to develop a useful plan. 
It further suggests that a useful plan must be comprehensive, and at the same time, it must guide 
execution. A plan is a living document that must be adhered to by all stakeholders, especially the 
project manager and team members. Project planning starts with the project scope (see Chapter 
3) that defines the project outcome. In other words, the project plan guides activities that ac-
complish what is described in the project scope. The project manager plays a significant role in the 
development of a plan and is responsible for its implementation. 

7.2  Project planning process  
PROJECT PLANNING OUTLINES ways, means, and methods through which the project goals 
will be accomplished. Once a project is approved, the first decision should be to appoint a project 
manager. One of the first responsibilities of the project manager is to develop a project plan. Some-
times the core of a project team is also involved in assisting the project manager with the develop-
ment of the project plan. The following steps and issues are important in developing a workable 
project plan. 

Project requirements – Project managers must understand project requirements clearly 
before they can formulate a plan (see Section 3.1). The project requirements are closely 
linked and described through business needs. The project manager must analyze and un-
derstand business needs as well as project needs and make sure that they support each 
other. 
Project phases – Project phases allow large projects to be divided into manageable com-
ponents (see Section 1.4). The larger the project the more critical this step is in the project 
plan development. Phases should be linked to deliverables which are the products or ser-
vices that the project will achieve, for example, a completed training program, a software 
module that has been fully tested, or successfully implemented hardware. To the extent 
possible, phases are determined to provide the customer with important functions, pro-
cesses, or products of the project as early as possible with minimum risk to the business 
unit. 
Work units within phases – Each phase is divided into work units or activities with 
each work unit linked to a single deliverable. A work unit is defined through its duration 
(start date and time, completion date and time), the resources required, and the person 
responsible for it (see Chapter 3). A clear definition of a work unit leads to more ac-
curate estimates for resources and ultimately to a more reliable assessment of outcome.
Project milestones – Milestones are clearly defined events with significant importance 
to the customer and the project development life cycle and can be used to measure prog-
ress. For example, a milestone in an information systems development life cycle is when a 
prototype of the information system is complete and ready for testing. A milestone should 
lead towards the successful completion of a project. Indeed, an important milestone is 
the one where the customer accepts delivery of the product and signs off. A milestone 
is typically associated with a deliverable that can be defined, measured, developed and 
demonstrated. 



132

Fundamentals of Project Management

Management approval – Executive approval is necessary in order for a project to start. 
This support is also necessary throughout the project and its progress towards a success-
ful outcome. The project manager must identify all sources of power and influence that 
could impact on a project and make sure that the project is supported. To be effective, 
the project plan must be approved by the management and accepted by all stakeholders 
(Section 1.5). 
Project resources – The critical resources for a project include human resources as well 
as materials and equipment. The talent and skills of the team members and their interac-
tion is critical to the success of a project. Project team member selection and team build-
ing is an important task for project managers. Material and equipment use needs to be 
planned carefully and, when necessary, ordered from the supplier for timely delivery. 
Project constraints – The critical constraints for a project include time and budget. A 
project starts and ends on specific target dates. The project duration is usually divided into 
shorter times for phases and work units. Some projects may have more flexible time frames 
than others. However, a prolonged project is likely to lose support and raise concern. As 
we saw in Chapter 4, PERT/CPM or MS Project are useful tools that help project 
time management. A budget is assigned to a project at the initial justification stage. It is 
usually divided into phases and then work units, with some flexibility to transfer funds 
between phases and work units. 
Potential issues – The project manager is ultimately responsible for the successful deliv-
ery of the project outcome. Important issues that influence all projects and that a project 
manager must carefully consider include strategic issues such as the long term viability 
of a project, tactical issues such as day-to-day operations, resource issues such as hu-
man resources and technology, and success measures such as customer satisfaction with 
deliverables. Reflecting on these issues enables the project manager to prepare for alterna-
tives. 
Policy and procedures – Policy provides a general guide for decision making and prob-
lem solving. Policies provide broad parameters for decision making. Procedures de-
scribe detailed approaches to implement policies. Procedures are particularly important 
for individuals working on a project for the first time or for individuals who are not famil-
iar with how things are done within the organization. 
Planning pitfalls – The fact that every project is unique provides opportunities and 
challenges for the project manager. Following a generic recipe can be problematic. While 
lessons can be learned from each project, the limits of what can be learned from a past 
project must be understood. The uniqueness of a project provides opportunities for the 
project manager to fulfill organizational goals and objectives through the project. 
Planning techniques and tools –There are a number of useful and effective proj-
ect management techniques and tools including Gantt Charts, Work Breakdown Struc-
tures (WBS), Critical Path Method (CPM), Program Evaluation and Review Technique 
(PERT), and MS Project. The project manager must decide which tools and techniques 
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work best for a given situation. However, techniques and tools alone do not guarantee 
success, however well they have been used. The ability to relate business issues, think criti-
cally, and communicate effectively is probably the most important skill set for good plan-
ning. Techniques and tools are merely a support function intended to enable the project 
manager to carry out the tasks efficiently.
Input from colleagues – The WBS and the PERT network, including the critical path, 
are crucial parts of the project plan. Typical workers are asked to provide task inputs con-
cerning the resources and time needed to complete a task (activity). They are expected to 
fill out forms detailing the specifics of each task. These forms create a kind of mini con-
tract with the project manager and therefore are very important in forming an accurate 
project plan. 

7.3  Planning and project success  
PLANNING IS A systematic approach to understanding the project from the beginning to the end 
with the phases involved in between. A project plan is the primary means of communication among 
all stakeholders. A project plan must be accepted and adhered to by all stakeholders, and that re-
quires broad involvement. It must be the result of collective efforts. It must have a summary that 
describes the project scope, phases, methods, deliverables, milestones, limits, responsibilities, and 
due dates clearly. Exceptions and contingencies are described and possible risks identified. A project 
plan predetermines a set of actions to realize the goals and objectives of an organization through the 
project scope. A project plan acts like a road map for the execution of project activities. 

Planning involves flexibility because of the unpredictable nature of some of the events and 
activities. As seen in Figure 7.3, good planning helps project success for a number of reasons. 

While each project is different, these points apply to most information systems projects. They 
also provide a frame of reference for evaluating good project plans. If a project plan does not address 
these issues, or a majority of these issues, it may be necessary to go back and review that plan. Some-
times for small projects the project manager may decide to develop the system by ad hoc decisions 
and an informal process. While this might work in some cases where there is a highly dedicated 
work force, it has the potential to create conflict, confusion, and crisis. 

7.4  Practical considerations  
IN THE FINAL analysis, a good plan helps management with decision making, monitoring, and 
execution. Although the content of a plan is not cast in stone and can be altered if necessary, it must 
provide a sense of stability, continuity, and focus. In other words, drastic change in the content of a 
plan may mean that the project focus is altered. Some project plans may go through more changes 
as the project develops because of the nature or the project. Information systems project plans, for 
example, are more likely to go through change because of the following reasons:

Early adopters – In information systems intensive environments, users tend to rely on 
self training and self learning, and as a result, their expectations are continuously chang-
ing. Some users are motivated and learn rapidly about new and upcoming technology. 
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This could lead to unrealistic expectations of system features that may not be practical or 
cost effective at the early stages of technology development.

1. It clarifies what needs to be done before the work starts.
2. It makes work manageable by breaking down the project into phases. 
3. It defines the confines of each work unit in terms of time and budget.
4. It clarifies who is responsible for a task. 
5. It gives perspective and links work units to the overall project. 
6. It links the project to organizational goals and objectives. 
7. It is a source of reference for clarifying issues.
8. It provides the basis for performance evaluation.
9. It provides the basis to monitor progress.
10. It provides the basis for measuring success.
11. It provides the basis for establishing communication channels.
12. It helps the formation of realistic expectations. 
13. It helps generate support for the project. 
14. It provides boundaries for the triple constraints of cost, time, and requirements.
15. It provides the project manager with the opportunity to demonstrate administra-

tive and leadership skills.
16. It provides the project manager with the opportunity to set standards and de-

scribe expectations. 
17. It reduces uncertainty.

Figure 7.3:  The potential of good planning

Reluctant users – Because of their training and background, some users are hesitant 
to apply new technology in their work. These people often know their work and their 
business but are afraid of change or lack confidence in learning new tools. This also could 
provide problems due to inappropriate expectations. 
Expectation gap – The rapid change in technology availability, capability, and ease of 
use influences user expectations. There is an expectation gap between the technology’s 
potential and its benefits. Users often tend to expect the latest, the fastest, and the most 
flexible system and may well believe the ‘hype’ often associated with new technology at 
face value. 
Knowledge gap – Some organizations have a rich pool of individuals with business 
knowledge developed over the years. These individuals are not necessarily technology 
savvy. Some organizations have a rich pool of individuals who have high expertise on 
technology application but are not necessarily experienced in business. These situations 
create a knowledge gap that can negatively influence an application or the innovative use 
of technology. Indeed, it may be expecting too much for the project manager to have 
knowledge of the business (for example, the supply chain, strategy and planning, orga-
nizational hierarchy, human resource management, and the rest) along with up-to-date 
technical expertise of specific technologies involved in the project. It is therefore more 
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realistic to expect that the team, of which the project manager is head, possesses this width 
and depth of expertise.
Because the above factors are very dependent on the particular people involved and the orga-

nizational culture, it is not possible to provide a specific and generic project plan for all occasions, 
but thinking fully about the above issues will likely achieve an appropriate plan for the particular 
situation. A good project plan will consider these organizational and human issues, and experienced 
project managers will build flexibility into their plan in response. The technology may become 
mature in the future and be able to meet ‘current’ expectations, but it is not fulfilling those expecta-
tions now. Sometimes users are not prepared to wait; they expect the best features now. Sometimes 
users develop false expectations because the internal developers or external vendors ‘over sell’ the 
technology. It is important for the project plan to clarify the project outcome and prepare realistic 
user expectations. 

7.5  Projects in controlled environments (PRINCE)  
PRINCE IS A structured and standard approach for project management originally designed for 
all IT projects of the UK government, although it is now used elsewhere and not just for IT proj-
ects. It is available from the UK Office of Government Commerce. The present version is actually 
PRINCE2, but we will shorten this simply to PRINCE here. A project is seen as having the criteria 
shown in Figure 7.4.

1. A defined and unique set of deliverables
2. A set of activities and their sequence to construct the products
3. Appropriate resources to undertake the activities
4. A finite lifespan
5. An organizational structure with defined responsibilities

Figure 7.4: A PRINCE project

The approach aims for projects to have: a controlled and organized start, middle and end; 
regular reviews of progress against the plan and against the business case; flexible decision points; 
automatic management control of any deviations from the plan; the involvement of management 
and stakeholders at the right time and place during the project; and good communication channels 
between the project team, project management, and the rest of the organization. These stated aims 
will coincide with the general approach that we have specified in this book.

The PRINCE approach aims to deliver the end products at a specified quality, within budget, 
and on time. Unlike many methodologies, for example SSADM, the emphasis is placed on the 
delivery of these products, not the activities to achieve their production. All the stakeholders should 
be involved during the project as appropriate, but the management structure of a PRINCE project 
is expected to consist of:

• A project board, with a senior executive as member along with a senior user
• A project manager who fulfills the day-to-day management
• Team leaders who report to the project manager
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• A management champion for the project, who builds the business case and outlines the 
justification, commitment and rationale for the project.

The project is driven by the business case, and this is reviewed frequently. This suggests why the 
project is being done, the likely benefits of the project, and who is going to pay for it. The formation 
of detailed plans is a cornerstone of this approach. The highest level of the plan is the project plan, 
that is, an overall plan for the project, and this is broken down into stages. A detailed plan gives a 
further breakdown of activities within each stage. Although the project plan is important in show-
ing the overall scope of the project, major deliverables, and resources required, it is the stage plans 
that are used for day-to-day control.

Ken Bentley describes in detail the components of PRINCE, including business case, organiza-
tion, plans, controls, risk, quality, configuration management, and change control, and these are as 
shown in Figure 7.5.

1. Business case: This drives the whole project
2. Organization: This is the project team structure
3. Plans: These are based on products
4. Controls: information that reveals problems and ways to deal with them
5. Risk: Identify and manage risk factors
6. Quality: Standards and methods to assess quality
7. Configuration management: Components of the final product
8. Change control: Determines how change is handled

Figure 7.5: The components of PRINCE

The technical aspects include the project breakdown structure as well as PERT charts, which 
link the activities, showing their inter-dependencies, to create the end date. Resource plans iden-
tify the resource type, amount, and cost of each resource at each stage. Gantt charts are used to 
help with resource allocation and smoothing. However, the use of techniques and tools is seen as 
optional.

Meeting quality expectations, like time and cost, is seen as an important aspect of the ap-
proach. There are quality controls, which are defined in the technical and management procedures. 
And the descriptions of the deliverables in terms of fitness for a purpose also represent a statement 
about quality. The acceptance criteria need to be explicitly stated. 

Within a PRINCE project there are eight processes, as shown in Figure 7.6, which are detailed 
in Figure 7.7.

PRINCE produces a set of reports which help control, in particular, the monitoring of actual 
progress against the plan and against the business case. Some of these reports are expected to form 
the basis of discussions at meetings. These meetings are normally held at the initiation and at the 
end of each stage in the project (and sometimes mid-stage as well). The reports highlight such 
things as progress, exceptions, and requests for change. 
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Figure 7.6: Overall PRINCE approach (modified from Bentley, 2002)

1) Directing a project: As we saw above, there needs to be overall direction to 
authorize the project, approve the go ahead, and monitor progress and closure.

2) Starting up a project: This short stage includes the appointment of the project 
team, agreeing with the aims of the project, deciding on the project approach, de-
fining quality expectations, and planning and drawing up the contract (whatever 
form that takes) between customer and supplier.

3) Initiating a project: This includes agreeing that the project is justified, establish-
ing management procedures, and creating the detailed plan and the project initia-
tion document.

4) Controlling each stage: This process describes the monitoring and control activi-
ties, authorizing work to be done, gathering progress information, reporting and 
taking necessary action if there is deviance from the plans.

5) Managing product delivery: Work is allocated to the team, planned and carried 
out. Quality criteria are checked and reports made to the project manager. Fin-
ished products are formally accepted.

6) Managing stage boundaries: This process ensures that the plan is adhered to or 
updated as necessary and the next stage approved.

7) Closing a project: The project manager gains the project board’s approval to 
close the project at its natural end (or premature end, if necessary). Customer 
satisfaction needs to be established in the former case. Maintenance procedures 
need to be in place. Lessons learnt need to be assimilated as part of the organiza-
tion’s knowledge management process.

8) Planning: This involves designing the plan, defining the project’s products, iden-
tifying dependencies, scheduling resources, and allocating risks.

Figure 7.7: The eight processes of a PRINCE project
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However, the first document produced is the project initiation report, which outlines the 
business case, defines a high-level plan, formally initiates the project, lists overall objectives for the 
project and defines personnel responsibilities. It may be more detailed, for example, identifying job 
descriptions for each person, providing a detailed cost/benefit analysis for the business case (some-
times referred to as a feasibility report), examining the risks associated with a project, and dividing 
the project into well-defined stages. 

End-stage assessment is a control point, which if successful, signifies acceptance of the 
deliverables promised for that stage and provides authority to go on to the next stage. Mid-stage 
assessment may occur if the stage is of long duration, problems have been identified such as devia-
tion from the plan, or there have been requests for change.

At the end of the project there is a project closure report, which lists the project’s achieve-
ments in terms of deliverables achieved, performance in terms of comparisons of actual against 
forecasted duration, cost and resource usage, and quality in terms of errors or exceptions. It also 
provides information to help organizational learning, for example, experience with the use of tools 
and development methodologies. The report also includes formal acceptance letters from senior 
technical staff, users, and operations staff. There is also expected to be a post-implementation re-
view.

Ken Bentley provides a very detailed step-by-step guide to the approach and provides an ex-
cellent check-list and series of questions to be address at each stage of the project. We also recom-
mend the PRINCE website (www.ogc.gov.uk/prince2/), which provides a set of 28 templates to 
document each aspect of PRINCE. Indeed these resources might be useful for program managers 
following any project management approach. These templates include those for documenting ac-
ceptance criteria, the business case, communication plans, the end project report, the end stage 
report, exception reports, issue reports, the lessons learned report, the post project review plan, the 
project brief, the project plan, the project quality plan, quality logs, and risk logs. There is also an 
on-line demonstration package which shows how to manage successful projects with PRINCE2. 

7.6  Interview with a project manager  

 Interview  

Q HOW long have you been project 
manager?

“Actually for only three years, but I 
have learned so much about proj-

ect management in that time that I feel very ex-
perienced!”

Q WHAT would you say were the three 
most important lessons that you have 

learned?

“I think there are many more than three 
very important lessons but the im-

portance of a good project plan, good commu-
nications and the contract would be on my list. 
They are all based on particular experiences so I 
can give you an example each time.”
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OK start with the project plan

“Time needs to be spent 
on the detail. The tasks 

need to be understood fully to allocate time and 
people resources to the task. But it is not always 
so simple. An obvious example is that if a task 
takes 10 days for 6 people, you can’t assume it 
will only take 5 days for 12 people. I made that 
mistake early on and forgot about fixed aspects 
and communication aspects. The inter-relation-
ship between the tasks also needs to be fully un-
derstood. I understood it for my last project and 
got it right. However, there was a problem. My 
project was part of a much larger project and so 
there were a number of project teams. Aspects of 
my project were dependent on another project 
and that was delayed causing unexpected prob-
lems for me. On one occasion things got bad 
and we required a high-level mediator to suggest 
a compromise.”

Q TELL me about the importance of 
communication skills

“These are the most important of the 
expected skills of the project man-

ager. I am fairly young for a project manager and 
it is politically difficult for me to say ‘no’ to a 
high-ranking manager. You cannot agree to an 
unrealistic end date, even if it is difficult not to 
say ‘yes’ to a request from your boss. But you 
have to stick to your guns. I find team leader-
ship easier and I am always willing to support 
my team members. For example, what is the 
point of saying ‘no’ to a vacation request – as 
another project manager did – when the person 
does little and is not co-operative generally be-
cause of being forced to stay. Better say ‘yes’ to 
the holiday and you have someone who is going 

to be loyal and pull every stop when the chips 
are down! I am not saying that you should be 
a ‘buddy’ to team members, but you should be 
supportive. However, I have found relationships 
with management difficult at times and also, as 
illustrated in the discussion on the project plan, 
relationships with other project managers can be 
difficult. If there are team members more expe-
rienced (or, more likely, simply older) than you 
on the team, this can pose a management prob-
lem. You often have to be more gentle and flex-
ible and aware of their ‘pride’ so that ‘it might 
be better if you try this’ is more appropriate than 
‘do this’.”

Q EXPLAIN the importance of the 
contract and/or memorandum of 

understanding

“These should be very strong from a 
legal point of view. There should 

be no loopholes. One contract was a particular 
problem. For example, we had agreed a penalty 
clause for late provision. This is fair enough. 
However, in order to progress we needed infor-
mation from the client. Frequently they did not 
show up at agreed meetings, so we could not 
progress and so we were late and we had to bear 
the cost!”

Q YOU suggested that there were oth-
er important lessons that you have 

learned

“There are lots in fact from the seem-
ingly trivial to the larger issues.”

You interest me – what do you mean by a 
trivial issue

“Well something that occurred recently. We 
were not happy with some test results. It turned 
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out that the people testing the system were col-
leagues of the developers and were reticent to 
point out some flaws and they ‘signed off’ some 
modules that were not adequately tested. OK we 
spotted that early, but there are lots of things 
like that which might appear trivial but could 
well damage the project.”

Q… and a more important issue?

“Well, documentation is 
important as well. A 

‘trivial’ issue concerning documentation relates 
to versioning. Make sure that each update has 
an associated date and/or version number, so 
that we know what the latest version is, and also 
make sure that the documentation is simultane-
ously kept up to date. Again, this ‘lesson’ has 
been based on an unfortunate experience, but 
documentation as a whole is important.” 

Q FINALLY, what training were you 
given? Did you look at PM books?

“I was given some support through 
working with project managers, do-

ing a course and we had access to books on IS 
project management. The latter were not of 
much help. Technical issues are probably less 
than a third of all the issues of an IS project 
manager. It may be surprising, but my experi-
ence suggests that it is the cultural and ‘people’ 
issues that are far more important. The books I 
saw gave the proportion as two-thirds technical. 
Also there is not enough ‘real’ material in books 

(indeed like this interview). It is as if learning 
bookwork ‘do this and it will work’ will make 
you a good project manager. Well it won’t. Truth 
is, project management is political, fuzzy, and 
complex. Also, no book tells you that a lot of 
project management is ‘fire fighting’ thinking 
on your feet, arguing-compromising-making up 
cycles with colleagues and just trying your best. 
You have to be both clever and reasonable at the 
same time. I describe real life project manage-
ment, not the theory which hardly exists in my 
practice.”

 Chapter summary 
PLANNING IS A time consuming and mental-
ly challenging task. It is one of the first activities 
that the project manager must undertake. Key 
team members must be involved with the devel-
opment of the plan but the primary responsibil-
ity rests with the project manager. Planning pro-
vides an opportunity for the project manager to 
demonstrate business knowledge and technical 
expertise. A good project plan provides a road 
map for the project development life cycle. It 
identifies responsibilities and provides boundar-
ies of cost and time. It is a tool for establishing 
communication channels. A project plan puts 
the project in the perspective of organizational 
goals and objectives and puts work units in the 
perspective of the overall project. A good proj-
ect plan is a tool for decisions, monitoring, and 
execution. It sets policies and procedures and is 
a source of reference for resolving differences. A 
project plan is a critical success factor. A man-
ager who cannot plan a project cannot lead. 

 Discussion questions  

a)Following your reading of the exhibit, 
whose side are you on? Should lecturers be 

more flexible with respect to coursework 
deadlines (and customers with respect to 
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supplier’s project plans)? Should plans be 
seen as inherently malleable? What might 
be the consequences of such flexibility (or 
leniency)?

b)This chapter argues that there are two broad 
perspectives for project management skills. 
One is technical competency that relates to 
detailed activities. The other is managerial 
competency that includes broad based is-
sues of a project. Discuss and list examples 
of each. Do you think it feasible for one 
person, the project manager, to have both 
sets of competencies?

c)It is suggested in this chapter that an ‘ac-
tion’ oriented project management ap-
proach is often concerned with short-term 
objectives, sometimes at the expense of 
long-term goals. Does this mean that ac-
tion is not necessary? What is your inter-
pretation? 

d)This chapter suggests that one of the rea-
sons that planning is not appreciated is 
that it is perceived as an activity that does 
not support action. A good plan should 
provide a roadmap for activities, for moni-
toring progress, and for measuring success. 
Discuss how you would develop a plan that 
would support these objectives?

e)Project sponsors are often reluctant to set 
up project contingency funds because they 
seem to imply poor project planning. Some 
perceive the contingency fund as an add-
on slush fund. Others say they will face the 
risk when it materializes. How would you 
overcome the difficulty of establishing con-
tingency reserves?

f)Do you think PRINCE would be appro-
priate for developing projects in an SME 
or is it suitable only for large projects in 
larger organizations?

 Exercises  

a)List and describe skills necessary for de-
veloping a good project plan. What kinds 
of skill are necessary for planning? Divide 
your answer into technical skills and orga-
nizational and business skills.

b)Search the web or other sources for a proj-
ect plan. Describe that plan and its compo-

nents and give your opinion about it. 
c)Match the PRINCE templates (see www.

ogc.gov.uk/prince2/) with particular deliv-
erables discussed in the book as a whole. 
Are there any missing templates? Are there 
areas not discussed in the book?

 Important Concepts  
action-oriented project development 
(pg. 130)
business case (pg. 135)
early adopters (pg. 133)
end-stage assessment (pg. 138)
expectation gap (pg. 134)
flexibility (pg. 133)
Gantt charts (pg. 136)

goals for a good plan (pg. 130)
knowledge gap (pg. 134)
living document (pg. 131)
management approval (pg. 132)
managerial competencies (pg. 128)
mid-stage assessment (pg. 138)
planning pitfalls (pg. 132)
policies (pg. 132)
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procedures (pg. 132)
project closure report (pg. 138)
project constraints (pg. 132)
project initiation report (pg. 138)
project milestones (pg. 131)
project phases (pg. 131)
project planning process (pg. 131)
project requirements (pg. 131)
project resources (pg. 132)
project success (pg. 133)
projects in controlled environments 

(PRINCE) (pg. 135)
purpose of planning (pg. 129)
reluctant users (pg. 134)
resource issues (pg. 132)
road map (pg. 133)
strategic issues (pg. 132)
success measures (pg. 132)
tactical issues (pg. 132)
technical competencies (pg. 128)
work units (pg. 131)
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• How can we ensure collective responsibility and avoid a blame 

culture?
• How can we encourage open communications?
• What kind of attitudes can be expected from the members of a 

team?
• What are the relationships between team characteristics and 

project success?
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 Introduction  

THE SUCCESSFUL DEVELOPMENT AND IMPLEMENTATION OF ANY PROJ-
ect depends to a large extent on the project team and on how well team members work 

together. The project team members must not only be competent at their tasks but also be able to 
complement each other to create the right synergy. The collective efforts of team members should 
be greater than the sum of individual efforts. An effective team takes collective responsibility for 
what is to be done rather than allowing individual members to pass blame onto others or earn credit 
for themselves. The communication and interaction among team members should be open and ef-
fortless. Team members should be willing and eager to help each other and learn from one another. 
This leads to the understanding that when the team wins, everyone wins and if the team fails, everyone 
fails. This chapter will describe the importance of forming the right team for a given project and 
the kinds of attitudes the project manager should expect from members of a team. This chapter 
also describes the relationship between team characteristics and project success. It will describe 
the importance of team work and the individual characteristics that the project manager should 
look for when forming a project team. This chapter ends with an interview with a project man-
ager. We start with the following exhibit that examines some aspects of good communication, 
which are important in all project management activities.

  Get to the point  
Information is useful when it is accurate, 
timely, and relevant. You must have heard 
managers who ask for a ‘complete’ explana-
tion of some event - managers who, when 
asked how much information they need to 
make a decision, will respond ‘give me all that 
you have’ or ‘give me what you can find on 
the subject’. People ask for ‘complete infor-
mation’ or ‘all information’ when they do not 
really know what they are looking for or how 
to go about dealing with an issue. And that is 
counterproductive. 

Experienced managers know exactly what type 
of information they need, when they need it, 
and in what form they need it. Information 
overflow is a problem that is easily generated 
given the power of computers. The principles 
of accuracy, timeliness, and relevancy are im-
portant when you give or receive informa-

tion. When requesting information you need 
to be clear about: what type, what form, and 
by when. When giving information you need 
to follow the same principles. 

Project managers spend a great deal of time 
preparing proposals for new projects. Effec-
tive proposals clearly describe: (a) that there 
is a need for a system; (b) what will it take 
to develop that system; (c) how it will be de-
veloped; and (d) what the outcome will look 
like. While the written proposal is always nec-
essary and important, especially for reference, 
it is often the short presentation that will in-
fluence whether or not top management and 
the steering committee approve the proposal. 

Often you are given as little as twenty minutes 
to present your idea and make your point. 
Your presentation must be accurate, timely, 
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8.1  Team as a core of activity  
THE PROJECT TEAM is the unit that undertakes project activities that are defined and described 
in the project plan and in the work breakdown structure. While the project manager is responsible 
for the project development life cycle and its successful completion, team members carry out the 
actual work and make sure that individual work units are completed on time, within budget, and 
according to the specifications. An effective team is more than the sum of its parts. It exhibits 
synergy, excitement, cooperation, innovation, coordination, and drive. The project manager must 
form a team that shares a common vision for the successful completion of the project. While in-

and relevant. Also, remember that many 
people, including top management, have 
short spans of concentration. Use your time 
effectively and avoid any discussion that do 
not directly relate to your case, or you may 
distract your audience. Give the abstract and 
get to the outcome as soon as you can; make 
your point short and sweet in the few minutes 
that you have before you lose their attention. 

Use the same principle when giving a status 
report of a project. Assume that you need to 
send an email to give a progress report. Use a 
few short statements: (a) You could use one 
clear statement to describe the current status. 
For example, “we are one week behind with 
the third milestone of the project”; (b) Then 
give a short statement that clarifies what that 
delay means to the bottom line. For example, 
“this will delay project delivery by at least one 
week”. (c) Next, describe your specific re-
sponse to the problem. For example, “we plan 
to have three people on overtime for three 
hours a day for four days to make up for lost 
time”. (d) Then give a clear short explanation 
of how this happened. For example, “we fell 
behind because the vendor sent us the wrong 
routers for the network, and we had to wait 

for replacements”. 

You do not need to be defensive with your 
explanation; you need to be factual and give 
your professional assessment when necessary. 
The first statement in your message will get 
the attention of your audience; missing the 
deadline for a milestone. The second state-
ment describes the consequence; late delivery. 
The third statement tells your audience that 
you have thought about the problem and have 
an idea of what it will cost; using overtime 
in response. Finally, the fourth statement puts 
the problem in context; a clear explanation. 

People want to know very quickly the status 
of the project. Next, if something is not right, 
they are interested in knowing whether or not 
anything can be done about it. Remember, 
project status is about where the project is 
at at that point in time. You can provide the 
main line of your report in the subject line 
of your email message. That way, you are giv-
ing the bottom line even before your email 
is read. That also tells your audience whether 
they should open that email now or leave it 
for later.
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dividual members differ in values, skills, styles, and other traits, they must function as a team and 
treat project objectives as common goals. A highly effective project team has the following charac-
teristics: 

Competency – the pool of talents that includes diverse knowledge and skills and that 
provides the capabilities for performing the range of activities described in the project 
plan. The team competency can be broadly defined through technical skills and manage-
rial skills. The first one includes an understanding of and experience with equipment, ana-
lytical tools and techniques, and the like. The second one relates to inter-personal skills, 
leadership, written and verbal communication, and so on. 
Common purpose – team members relate, understand, and work towards achieving the 
same set of objectives, as described in the project plan. This is an important characteristic 
that helps channel collective efforts towards the ultimate goal of the project. 
Sense of trust – the team exhibits a sense of trust among themselves as well as between 
members and the project manager. Team members feel they can rely on each other for 
support. They feel comfortable discussing mistakes for the benefit of everyone without 
concerns for chastisement. Lack of trust among team members creates secrecy, rumor, and 
ultimately, a non-productive environment. 
Positive attitude – the team exhibits a proactive and a realistic ‘can-do’ attitude, es-
pecially when it is faced with setbacks and difficulties. Most projects will face difficulty 
(resource issues, the untimely responses of vendors, and unexpected turnover) at one time 
or another before they are complete. An effective team will show a problem-solving atti-
tude toward unexpected problems and, to the extent possible, will try to resolve problems 
within the allocated time and budget. 
Outcome oriented – the team needs to know who the stakeholders are and understand 
and appreciate that project success is ultimately measured through customer satisfaction. 
The customers of a project include owners, managers, sponsors, clients, and users. The 
team strives to produce results that meet the specified needs of the customer. 
Problem solving – the team accepts task responsibility and seeks creative means to ac-
complish goals and objectives, especially when faced with unusual situations. Problem-
solving skills include the ability to see a problem before it arises and to be prepared to 
give an appropriate response for it in a timely manner. Experienced project managers and 
competent teams are expected to be proactive toward such situations. While this higher 
expectation poses a challenge for the project manager and the team, it also suggests respect 
for and recognition of the team’s competency. 
Synergy – the team identifies itself as a unit that exhibits high levels of synergy and 
coordination. The communication among team members is frequent, open, and effec-
tive. Without synergy, the team’s energy as well as the project’s resources are dispersed 
and spent rather aimlessly; everyone is going in their own direction rather than working 
together towards common goals. With synergy, the team will produce greater results than 
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the sum of individual efforts. Experienced project managers are very mindful of team 
synergy as they select members for a project team. 
Responsibility – team members consider their successes and failures as outcomes of the 
unit and not of the individual. The individual member succeeds when the team succeeds 
and vice versa. This does not mean that individual responsibilities do not matter. On the 
contrary, when individual members do not accept or understand responsibilities for their 
tasks, the chances of project success are greatly diminished. Thus, team members must not 
only feel responsible for their specific tasks but also for the outcome of the entire project. 
Openness – the team exhibits openness for exchanging ideas. Team members do not 
hesitate to get input from other team members or to seek help when they need it. Closed 
and rigid environments discourage innovation and critical thinking and, as a result, are 
prone to failure. In an environment that is open to the exchange of ideas, team members 
often propose changes that are necessary and changes for situations that, if not dealt with 
in time, would eventually evolve into bigger problems. 
Professionalism – team members hold high standards and have integrity. They treat 
each other with respect and behave professionally in their interaction with the customer 
and stakeholders. Project managers play a key role in this respect through their own be-
havior and treatment of others. They must establish, communicate, and adhere to a code 
of professional conduct. Established organizations such as the Project Management In-
stitute (PMI), the Institute for Electrical and Electronic Engineers (IEEE), the British 
Computer Society (BCS), and the Association for Computing Machinery (ACM) have 
codes of professional conduct that are available on their websites, and they share common 
principles. 
A highly effective team seeks to exceed customer expectations by completing the project ahead 

of schedule and below budget. An effective team that exhibits energy, synergy, and the willingness 
to go the extra mile, when needed, is the best resource that the project manager could ask for. Proj-
ect managers have the opportunity to form an effective team since team formation is one of their 
first responsibilities. It is worth investing time and effort early in the project development life cycle 
to select individuals with the clear potential to become part of an effective team. Sometimes projects 
fail primarily because the team does not function as an effective unit despite the fact that there are 
sufficient resources, there is a good plan, and there is a clear scope statement. 

8.2  Team work attitudes  
TEAM WORK IS effective when team members demonstrate a willingness to work with each 
other, understand that the synergy among them results in a better outcome than the sum of indi-
vidual efforts, and know that successes and failures are shared by all. As seen in Figure 8.1, a highly 
effective team exhibits several characteristics.

Collectively, these team attributes lead to a positive attitude toward team work. These are diffi-
cult conditions to meet for every project. However, the project manager can facilitate most of these 
conditions through: 
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(a) clear definition of the project goals and objectives. 
(b) establishment of effective communication channels. 
(c) careful selection of team members. 

• Members want to be part of the project team.
• Members understand and accept individual responsibilities.
• Members clearly understand project objectives.
• Members understand that they share successes and failures.
• Members see the big picture as well as their own contribution to the entire project. 
• Members communicate openly and frequently with the project manager and 

among themselves. 
• Members have respect for and feel accountable to the project manager. 
• Members trust and respect each other. 
• Members are committed to the project full time and for the entire duration. 

Figure 8.1: Characteristics of a highly effective team

Many projects fail because members cannot work as a team. An important factor that influ-
ences a group to function as a team is a sense of common purpose. Goals and objectives of a 
project can be used to create that sense of purpose. Everyone on the team should clearly relate to the 
project goals and, specifically, to the needs of the customer and the project owner. 

Some project teams have unique characteristics that pose opportunities and challenges for the 
leadership. For example, consider a system development project. Some of the characteristics stem 
from the fact that IT changes so rapidly and team members often work under strict schedules. 
Other characteristics are due to the fact that user needs and expectations change as new technolo-
gies are introduced. And still more characteristics are due to the fact that team members are highly 
focused in their specific areas of expertise and do not always relate to the bigger issues of project 
management, such as inter-organizational relationships or alignment with the organizational goals 
and objectives. 

Sometimes customer needs are well understood by the project manager but are not commu-
nicated effectively to the project team. This could be due to inadequate or inappropriate means of 
communication. Some people tend to spend a lot of time in front of the computer. These people 
find email to be a very effective means of communication while others may find it more effective to 
have face-to-face interactions. There is no hard-and-fast rule as to which means of communication 
will work best. Project managers must be careful to identify and establish a means of communica-
tion that works for a given situation. For example, in situations where there is a need for immediate 
interaction and feedback, a meeting might be the most effective means of communicating the mes-
sage and accomplishing the goal. Such meetings are often followed by an email message to confirm 
what was discussed or agreed. 

Where feasible, selecting team members is another important responsibility for the project 
manager. The project manager must ensure that team members exhibit, among other things, a 
team work attitude. As described later in this chapter, the project manager must follow a systematic 
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process for selecting team members. Most experienced project managers realize the characteristics 
of a highly effective team. However, in reality, organizational, environmental, budgetary, and other 
constraints sometimes limit what a project manager can do. The project manager must ensure broad 
representation from functional areas (across departments and divisions) on the team even if such 
representation may result in a weak spot within the team. A mix of generalists and specialists might 
be appropriate. But most of all, it is important to ensure that all members want to be on the team 
and that the team functions as a unit. 

In the process of team development, the project manager must assess the overall talent repre-
sented in the team and prepare the team for areas that need greater development. Sometimes teams 
are selected solely on the basis of technical competency. Such selections have obvious shortfalls that 
are related to inter-personal skills, team work attitude, understanding the overall objective of the 
project, and the like. Teamwork attitude can go a long way in addressing some of the skill prob-
lems that may exist within the team. Significant learning and development occurs as team members 
interact to help and to learn from each other. The project manager should facilitate the process of 
integration, ensure that everyone feels an equal member of the team, and encourage the teamwork 
attitude from the start. 

Teamwork attitude is not necessarily an inherent individual trait. It can be developed through 
practice and experience. Some individuals have a good team work attitude depending on whom 
they are working with; conditions must be right. These individuals may be very sensitive to issues 
such as punctuality, reliability, or even the way they are communicated with. These individuals find 
it difficult to work with others who do not have the same traits or the same work habits. Some indi-
viduals do not have team work experience but are willing and eager to learn from others. The key for 
the project manger is to develop and energize the team to work together despite their differences in 
style, traits, and skills. Establishing hard rules for every process does not necessarily result in creat-
ing the right attitude. This task is more difficult than just establishing rules and requires sensitivity 
towards individual characteristics. The project manager must learn about each team member in 
order to be able to effectively lead the team to project success. 

8.3  Team and project success  
THE PROJECT MANAGER should try to create a sense of camaraderie among team members 
by providing the team with a common vision. This is a challenging task; especially for large projects 
where hundreds of professionals, representing different functional areas, vendors, and suppliers, 
may work on different parts of the project. The establishment of effective communication channels 
among team members and between key members and the project manager goes a long way towards 
helping such situations. A large project is often broken down into several sub-projects and the proj-
ect manager acts as a ‘clearing house’ for messages among these sub-projects. 

In these situations, the project manager needs to use discretion in disseminating information 
among team members and stakeholders. Not every piece of information needs to be shared with 
everyone. It is easy to create information overload by copying everything to everyone. When 
people receive frequent irrelevant email messages that have little or no value to their work, they tend 
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to ignore subsequent messages from that source and, in doing so, run the risk of losing valuable 
information. Therefore, one can argue that information overload could negatively affect productiv-
ity. Experienced project managers establish effective communication channels and use discretion in 
providing timely, accurate, and relevant information. What is timely, accurate, and relevant may 
vary from situation to situation and from case to case, making it necessary to use discretion. 

Another challenging situation for creating a sense of camaraderie among team members is 
when individuals from different functional areas work part-time for the project. It is difficult to 
develop synergy and commitment in such situations. As stated earlier, it is important to involve 
individuals from different functional areas. However, such involvement should be full-time and for 
the entire duration of the project. The continuity of commitment to a project gives a sense of own-
ership to team members and helps them participate fully in the affairs of the project. Sometimes 
part time involvement happens due to the fact that functional managers are reluctant to let their 
key individuals leave to work on a project for a long period of time. In such cases, it is important to 
focus managers’ attention on the organizational benefits of the project that will benefit their func-
tional area. By participating in project activities, these functional areas are, in effect, contributing 
to the accomplishment of organizational goals and objectives. 

Organizational culture is also an important factor in forming a project team. Some or-
ganizations have clear and established procedures for forming an inter-disciplinary team to work 
on a project. Others may have a totally ad hoc approach towards forming a project team. In any 
case, assigning individuals to a project must be done in consultation with the project manager. In 
situations where a functional manager or the general manager appoints individuals to a project 
without input from the project manager, the team work will be less effective. Individuals who work 
on a project should report to the project manager and their performance on the project should be 
evaluated by the project manager. In special situations when a team member works part-time on 
a project, the performance evaluation can be done by the functional area manager in consultation 
with the project manager. The project manager should work on developing inter-organizational 
contact and communication continuously to facilitate collaborative tasks, such as joint evalua-
tions of team members who work partly for the project and partly for a functional area. 

Sometimes, in the case of small projects, individuals from functional areas work on a project 
for only a short period of time and, as a result, continue to report to their functional managers 
and are evaluated by their functional managers for the work they do on the project. The project 
manager, in such cases, may well have no input in selecting these team members or appraising their 
performance. This will result in a situation where some team members are selected and appraised by 
the project manager and some are appointed and appraised by functional managers. This raises the 
issue of consistency in evaluation as well as influences team morale, loyalty, commitment, and 
synergy. It is difficult, in such cases, to create a common vision for the project team and a sense of 
camaraderie among its members. 

In summary, a highly interactive and communicative management style is necessary for the 
project manager to informate and stimulate team members on the one hand and informate and 
collaborate with functional managers on the other. There is a critical balance that needs to be estab-
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lished. The project manager must create an identity for the project team by establishing a common 
purpose that is understood and accepted by all members. Forming this identity helps the project 
team to stand out and be recognized as a unit. The project manager must also provide the necessary 
interface with the rest of the organization and ensure that everyone considers the project a mecha-
nism for accomplishing organizational goals and objectives. In part, this interface will identify the 
project team as an integral part of the organization. The project manager is the conduit for this 
two-pronged communication channel; forming an identity for the team while making sure it is an 
integral part of the organization. 

8.4  Team development  
AS DESCRIBED EARLIER, forming a project team at the early stage of the project development 
life cycle is an important responsibility of the project manager. Depending on the size of the project 
and the extent of talents, the project manager usually has options in selecting members. Experi-
enced project managers take advantage of the broadest pool of talent available within the organiza-
tion. If necessary, the project manager can look outside the organization for special talents that are 
not available from within. A systematic approach, such as the one that includes the following steps, 
will enable the project manager to form an effective team. 

Talent pool – the initial step in forming a project team involves putting together a list 
of individuals with the potential to contribute to the project. This should be an interdis-
ciplinary list that includes individuals from different departments and functions within 
the organization. In addition to skill competency and experience, it is important that the 
project manager gathers information about work experience, habits, strengths, and weak-
nesses of each individual on the list. The ultimate goal is to form a team of competent 
individuals that will work; individuals on the team that will interact and collaborate to 
produce the required results effectively. 
Task pool – based on the scope and specification of the project, the project manag-
er needs to develop a comprehensive list of the possible activities and tasks required to 
achieve project goals and objectives. For example, if the proposed system is to help with 
organizational resource planning then the task pool should include skills relative to inven-
tory, human resources, and planning. Alternatively, if the project specification suggests 
the need for special equipment or facilities, the list should include tasks and skills that 
directly relate to these activities. There are several other tasks that are required for almost 
all projects and the project manager must make sure they are considered: These include 
communication, documentation, personality traits, team work, and the like. 
Task-skill match – the project manager must not only identify individuals who are 
skilled and competent in the job but also make sure that they do the job to the best of 
their abilities. One effective way to get people to perform to the best of their abilities is 
to assign them tasks that match their talents. When assigning responsibilities, the project 
manager must consider the level of difficulty in a task as well as the nature of the task. 
Under-utilization of team potential is often due to an inappropriate skill-task fit. Assign-
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ing a highly experienced and skilled individual to a task that requires minimum expertise 
is not only a poor use of resources but also may lead to morale issues for the individual. 
Motivated and skilled individuals like challenging assignments that give them the oppor-
tunity to make meaningful contributions as well as to enhance their expertise. 
Appointment – the final list of individuals must have the depth and breadth necessary 
to carry out all activities of the project and to satisfy objectives in a timely manner. That 
means appointing sufficient numbers of people with necessary expertise. Once this list is 
ready, the project manager needs to do two things: (a) obtain authorization from appro-
priate departments for the selected individuals to work on the project for the estimated 
development life cycle and (b) formally appoint these individuals to the project team. 
Individuals need to know that they are authorized to work on a new project, they need to 
know when their new assignment starts, and they expect to have an idea of the length of 
time that they will be working on their new assignment. 
Acquaintance – it is important that the team members get to know each other as a team 
and appreciate the different styles, abilities, and work habits of the individual members 
before they actually start to work on the project. The project manager can facilitate this 
through a brainstorming session, where the project scope is discussed and ideas and in-
put are solicited. It is important during this forum, that team members develop a clear 
understanding of what the project is about and what the sponsors’ expectations are. This 
participative process provides an opportunity for the project manager to assess each mem-
ber’s ability and potential for contribution as the team members discuss the project scope 
and suggest ideas for its development. In this forum, individual traits are likely to surface 
that give the project manager the opportunity to evaluate and determine ways of relating 
to each team member. 
Performance – at this point, all members are assigned their responsibilities. They un-
derstand the triple constraints of time, budget, and specification for their respective tasks. 
The information about each work unit and its constraints is defined through the work 
breakdown structure. Team members must also understand that, as part of their respon-
sibilities, they must communicate their work progress as well as potential problems that 
may delay project activities to the project manager. They must understand that their line 
of communication is through the project manager. A large project is often divided into 
several smaller segments and a key member is appointed responsibility for each segment. 
In such cases, the line of communication may be confined to each segment. In any case, 
the project manager must determine what works best for the project and the team. Highly 
formal communication may strain team interaction and prove to be ineffective, especially 
when close and frequent collaboration between team members is necessary. 
Most project managers go through a similar or a more informal team development process. 

As shown in Figure 8.2, a systematic approach to forming the project team helps the project man-
ager in several ways. 

This model for team development also gives the project manager the opportunity to learn early 
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in the process about team members: their style, their uniqueness, their way of interaction, and so 
on. It also gives team members a similar opportunity to develop necessary understandings about 
their project leader and co-members of their project team. This is an effective approach towards 
eventually accomplishing all of the project objectives. 

8.5  Team and project execution  
SOMETIMES PROJECT MANAGERS do not get much choice as to who their teams are com-
prised of: it is a fait accompli. But whether the project manager does or does not have a say, their job 
is to make the team work. The initial phase of project development is important in setting the tone 
and the trend for project activities. Project managers can save time and effort later in the project 
when they follow a systematic approach to team development and ensure that priorities, respon-
sibilities, and authorities are clearly established and understood upfront. It is often suggested that 
experienced individuals make good team members and contribute to the success of the project. This 
statement is true in a general sense. However, sometimes team members have significant experience 
in projects that have a narrow and similar focus, And these individuals may find it difficult to adjust 
to a new and completely different situation. Project managers must recognize this and help these 
individuals adjust to new ideas and the new project. 

• Review and list project activities
• Review and list needed talents
• Match individuals with appropriate tasks 
• Observe and learn about team members as they interact with each other 
• Formally assign tasks and appoint members 
• Establish communication channels
• Link responsibilities to the project objectives

Figure 8.2: Advantages of forming the project team systematically

Experienced individuals within the organization are often in high demand for different 
projects. This high demand for a person’s time and expertise may be stretched to the extent that it 
makes that person unavailable or unsuitable for the project. Something will have to give for over-
committed individuals; either the quality will suffer or the deadline will have to be pushed back. 
Thus, the fact that an individual is highly experienced or has relevant expertise does not make that 
person necessarily the one most suitable for the project. Highly motivated individuals with less 
expertise will be able to make significant contributions to the development of a project. All things 
considered, the project manager must be able to assess and determine the bottom line contribution 
that a team member makes towards a project. 

Sometimes team members develop strong loyalty and fondness for a specific tool or method 
and become partial towards its use. This may hamper new technology transfer and acceptance. For 
example, consider computer simulation as a management tool for decision making and problem 
solving. This approach is quite appropriate and powerful for situations where repeated trials and 



154

Fundamentals of Project Management

experiments are either not possible or, if possible, too costly. Individuals with extensive experience 
in simulation modeling and its application may consider it as a panacea or a solution for all situa-
tions. This is obviously not always the case, as shown by the saying ‘I have a hammer; all problems 
are nails’. The project manager must determine which technology or what method is appropriate 
for a given situation. 

The project manager should interview key individuals before selecting them for the team, 
except in situations where this practice is not allowed by the organization. Some organizations do 
not allow direct interviews because of the negative effects of rejection on the individual, internal 
politics, and the like. However, when allowed, interviews provide an opportunity for the project 
manager to select key individuals and use them for recruiting other members of the team. To gen-
erate a list of candidates, the project manager should seek volunteers; the project focus should be 
described and all employees within the organization invited to apply for the project team. This will 
enable the project manager to generate a list of individuals who want to participate and feel they can 
make a contribution. When interviews are not possible, the project manager may use organizational 
contacts to obtain needed information before making a decision. The inter-organizational relation-
ship in general and contacts with functional managers in particular, provide useful avenues to the 
project manager for obtaining information about team candidates. 

Sometimes it is necessary to recruit individuals from outside of the company because the re-
quired talent is not available internally. To fill the need for these talents, the company may use an 
outside agency or run its own advertisements. Either way, recruitment is both expensive and risky. 
It is essential to be able to specify the job requirements clearly so as to avoid a lot of wasted time. 
The job specification should include specific duties, skills, knowledge, and experience required. 
Specifying, in writing, the personal attributes required is more difficult, but these also need to be 
specified and assessed during the interview. The person needs to be a good team player, work well 
under pressure, and so on. 

As mentioned earlier, the first meeting of the team is important because it establishes the 
ground rules for project activities. The project manager should determine whether there are team 
members with narrow work experience during this meeting. By providing clear guidelines and pur-
pose, the project manager can set an appropriate direction for project activities and the interaction 
among team members. Some of the ground rules described in this first meeting may change once 
the project gets underway and team members interact with each other. The project manager must 
evaluate and consider changes that are proposed by team members and ensure that the changes 
benefit the ultimate goals of the project, as described in the scope statement. 

The first meeting of the project team should be well organized, prepared, and conducted so 
as to accomplish the required objectives. The project manager should prepare and communicate 
the agenda for all meetings, especially the first meeting. As mentioned earlier, in this meeting the 
ground rules are set and team members are given clear guidelines for their conduct within the 
team. The project manager must ensure that this meeting focuses on main issues and avoids getting 
bugged down with trivial issues. The team members must come away from this meeting feeling 
that: 
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• They are participating in an important project with a clear contribution to the organizational 
goals and objectives; they feel good about being on the team. 

• The project has a competent leader who knows what needs to be done and how to get things 
done; they feel confident about the direction and outcome.

• They were selected as team members because they can make the project accomplish its 
objectives; the project needs their expertise. 

Long meetings are not necessarily more productive. A meeting must be just long enough to 
accomplish what is intended. It is difficult to prescribe a time limit that will work for all meetings. 
It is the responsibility of the project manager to manage the meeting and make sure that it runs its 
required course. To be effective, a meeting must: 

(a) Have a beginning that ensures a prompt and orderly start. 
(b) Have a focus through an agenda that describes what is to be covered. 
(c) Follow a logical sequence without going back and forth. 
(d) Have closure that gives a sense of accomplishment. 

The first meeting of the team could be organized as a retreat where members spend a day or 
more away from the work environment in order to review, discuss, and finalize the project issues 
fully. In the case of a retreat or long meeting, the project manager may involve experienced indi-
viduals on the team to help with breakout sessions. Figure 8.3 suggests an agenda for when the first 
meeting is planned as a retreat. 

• Project scope
• Project stakeholders
• How the team was selected and its characteristics
• How the project plan will be developed and who will be involved with it
• Communications and feedback channels 
• Principle deliverables
• Principle milestones
• Team conduct (interaction, communication)  
• Progress, quality, and success measures
• Subsequent meetings and format

Figure 8.3: Agenda for the first planning meeting

Successful project execution is sometimes a function of how well team members respond to 
deadlines. Every project goes through a period of heightened attention or ‘busy’ time, even when 
there has been no change in deadlines. Team members tend to be more sensitive about deadlines 
towards the latter part of the project life. Deadlines do not seem to have the same impact at the 
early stages of the project. Maintaining steady progress at all stages of the project development life 
cycle therefore poses a challenge for the project manager. Monitoring progress through milestones 
is an effective approach that enables the project manger to link team member performance and ac-
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complishments with the initial commitment. The work breakdown structure defines work units in 
terms of deliverables and constraints that include deadlines. 

The involvement of team members in estimating time and cost for each work unit helps not 
only to obtain estimates but also to create commitment. Important milestones should be high-
lighted by the project manager and the team that accomplishes any of these milestones should be 
rewarded. In other words, the project manager must make it clear that: 

(a) Monitoring project progress is a continuous process. 
(b) Milestones are used as yardsticks for measuring progress. 

Team members must be challenged to adhere to the deadlines that they helped to establish for 
milestones and to work within the time frame that they helped to define. 

Do you treat deadlines for student projects the same when they are three weeks away as you do when 
they are three days away?

8.6  Interview with a project manager  

 Interview  

Q WHAT other skills do you feel are 
necessary in becoming a successful 

project manager?

“About 90% of the projects I am 
called in to salvage are not due to 

technical problems – most are “People Prob-
lems” – so my response needs to be Interperson-
al Skills- understanding personalities, defining 
roles/responsibilities, dealing with conflict, etc. 
These “soft skills” are often put down by most 
IT professionals as not important. Perhaps this 
is why the Gartner group/Standish Group stud-
ies show that the majority of IT projects fail be-
cause of schedule/budget challenges.”

Q IT is suggested that more and more 
companies are starting to require new 

positions for project managers to have project 
management certification. From what you have 
seen in the field so far, would you agree with this 
study?

“I agree that the trend is to require certi-
fication (yes, I am certified), but cer-

tification does not, by itself, produce an excel-
lent PM – it is the result of practical experience 
which, unfortunately, can only come through 
the experience of working on both good and 
bad projects.... To me, the PMP certification 
is a necessity to work in this business and only 
shows that the PMP has the initiative and has a 
baseline understanding of PMI’s terminology.”

Q WHAT are some of the tools you 
currently use at work?

“They include E-Mail, Excel, MBWA 
(Managing By Walking Around), 

Teleconferences, Web, Document Reposito-
ries, Brainstorming, Sticky-Note parties (for 
WBS creation and initial dependency analysis), 
etc. Scheduling tools: MS Project, Niku (ABT 
workbench), Primavera, Artemis.”
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Q HOW often would you say projects 
typically start and finish on time?

“Most projects start on time and 
from my observations, end late – 

probably 80% of them finish late due primarily 
to scope mismanagement or non-performance.”

Q DOES the scope of a given project 
remain fairly consistent as unexpect-

ed problems and obstacles may occur during the 
project?

“Again, scope changes as a result of a 
poor initial definition. The client’s 

scope definition (what they REALLY wanted 
doesn’t change) – the IT folks either ASSUMED 
incorrectly, or were not savvy enough to extract 
true requirements.”

Q WHAT are some techniques that 
you do to motivate other members 

in a project and keep everyone on a track with 
projects?

“Keeping the eye on the ball (objec-
tive). Partitioning the project such 

that a product is produced quickly. Keeping 
each development phase of the SDLC from 6-12 
weeks (produce a sense of accomplishment). 
Humor is essential in all aspects and really is the 
No. 1 motivator. Respect for performance; abil-
ity to remove a non-performer; short, produc-
tive team meetings; and having team “traditions 
and rules.”

Q HOW much do politics in an organi-
zation play a part in new projects get-

ting the okay to proceed, raise necessary funds 

and or terminating a project that some upper 
management people would view as a waste of 
time?

“Politics are part of everything that 
project managers do and are most 

essential in the initiation phase of the project 
when the project is authorized, stakeholders 
are analyzed, allies are groomed, and managers 
are contacted regarding resource commitments. 
Politics should be reduced as an active sponsor is 
identified. One of the roles of the sponsor is to 
manage politics.”

Q INVOLVING clients in the imple-
mentation phase of a new system 

helps them accept the new system. Do you feel 
people actually like being involved in this pro-
cess and that their opinions matter?

“Absolutely – in fact, it is essential. 
After all, the client is the custodian 

of the project’s product and must “live” with 
it long after the project is completed. The key 
stakeholder role of the client is “ownership.”

Q WHAT is the most important skill 
that a team member must have?

“The most important skill to have 
as a team member is being able to 

communicate early and often so everyone knows 
what’s going on. You must stay focused so if 
there are problems they can be resolved early 
and efficiently.”

Q WHAT do you expect the demand 
for project managers to be three years 

from now?
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“I believe the PM industry will contin-
ue to grow, but not exponentially as 

it has in the past 10 years; perhaps 5% a year. 
The demand for GOOD project managers will 
never be satisfied, as it is a combination of hard 
and soft skills which tends to be a rare combina-
tion in the individual.”

 Chapter summary 

THE PROJECT TEAM is the key to project 
development and implementation. Team mem-
bers must function as a team and must collec-
tively feel responsible for the project’s success 
or failure. For a project team to succeed in ac-
complishing project objectives, it must exhibit 
synergy and demonstrate that team members 
can work together. Forming the project team is 
one of the first responsibilities that the project 
manager undertakes. The project manager must 
create a sense of camaraderie among team mem-
bers by providing the team with a common vi-
sion. The project manager should carefully select 
individuals who are technically competent and 
demonstrate traits that are important for team 
work, such as interpersonal skills, communica-
tion, analytical skills, tolerance, a ‘can do’ atti-
tude, and the like. 

The project manager should also make sure 
that the talent of each team member is careful-

ly matched with assigned tasks. Each member 
should be formally appointed for the duration 
of the project and should understand how their 
performance will be reviewed and appraised. 
Responsibility and authority should be assigned 
and communicated to key members. Individual 
team members should be clear about their tasks 
and about how to communicate their concerns, 
opinions, feedback, and so on. Team members 
should be clear about the extent of their com-
mitment, when their commitment starts, and 
when it is expected to end. 

The project manager should provide a fo-
rum for team members to interact with each 
other early in the developmental process. This 
could be accomplished through a meeting where 
project objectives are described, ground rules are 
defined, and ideas are exchanged. This is part of 
a systematic approach to forming and develop-
ing a project team. Project managers are well ad-
vised to spend time and effort upfront to care-
fully select a team that functions as a team and 
accomplishes project objectives. Project manag-
ers should carefully assess the tradeoff that may 
exist between technical competencies and inter-
personal skills. It is also important to realize the 
difference between knowing how things work 
and actually making things work. 

 Discussion questions  

a)This chapter argues that an effective team 
exhibits a sense of trust among members as 
well as between members and the project 
manager. It argues that a sense of trust en-
ables team members to openly discuss their 
ideas and their mistakes without fear of be-
ing penalized. As a project manager, what 

would you do to create a sense of trust among 
team members? 

b)This chapter describes several characteris-
tics of an effective project team. Describe 
three of these characteristics that you feel 
are most important and suggest ways of ob-
taining them. 
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c)It is suggested in this chapter that highly 
interactive and communicative manage-
ment styles will informate and stimulate 
team members on the one hand and infor-
mate and collaborate with functional man-
agers on the other. It is argued in this chap-
ter that, to accomplish these objectives, the 
project manager must become the conduit 
for a two-pronged communication chan-
nel. What is meant by a two-pronged com-
munication channel? 

d)Sometimes individuals from functional ar-
eas work on a project for a short period of 
time and, as a result, continue to report to 
their functional managers and are evaluat-
ed by the functional managers for the work 
they do on the project. This will result in 
a situation where some team members are 
selected and appraised by the project man-
ager and some are appointed and appraised 
by functional managers. Discuss issues that 

such situations will raise for the team and the 
project manager. 

e)Assume you are the project manager pre-
paring for your first meeting with your 
team of 25 members. Discuss (a) how you 
would prepare for your meeting, (b) what are 
the main items that you will plan to discuss 
in your meeting, and (c) what you would 
hope to accomplish in this first meeting? 

f)Comment on the interview with a project 
manager described in this chapter. What 
do you think of the interviewee’s comment 
about PMP certification? What is your 
opinion about this response? “Again, scope 
changes as a result of a poor initial definition. 
The client’s scope definition (what they RE-
ALLY wanted doesn’t change) – the project 
folks either ASSUMED incorrectly, or were 
not savvy enough to extract true require-
ments.”

 Exercises  
a)Interview a project manager to obtain her 

or his comments on and opinion of the list 
of characteristics described in this chapter 
for an effective project team. Your inter-
view should confirm or revise (add to or 
delete from) the current list. 

b)What makes a marketing project team dif-
ferent from other teams that construct a 
bridge, plan a conference, plan a holiday, 
or develop a new degree program? What 
team characteristics are unique to market-
ing project teams? 

c)Sometimes projects fail primarily because 
the team does not function as an effective 
unit despite the fact that there are sufficient 
resources, a good plan, a clear scope state-
ment, and so on. It is important that the 

project manager spends time and effort up-
front to select individuals with appropriate 
characteristics to function as a team. Cre-
ate a table with two columns. In the first 
column, list what you think are appropri-
ate characteristics of project management 
team members. In the second column, de-
scribe your rationale for each entry. 

d)An effective team exhibits a ‘can-do’ atti-
tude that sometimes compensates for de-
ficiencies, such as inadequate skills, diffi-
cult schedules, and so on. Describe three 
situational examples that tell you there is 
an attitude issue within your team and 
explain what you will do to address these 
situations. 
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e)Assume you are the project manager for 
a project that is authorized to integrate 
your organization’s inventory system with 
several of your vendors. You have selected 
a team of 25 individuals from across the 

organization to work with you. Draft an 
email to your team members inviting them 
to attend the first project team meeting 
and provide them with an agenda for your 
meeting. 

 Important Concepts  
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• Chapter Themes 

9
Assessing Project Risk

• What are the risk factors for a project?
• Which risk factors are more or less serious?
• What are the consequences of each?
• Why do risks occur?
• How can project managers plan for risks?
• Can all risks be identified?

 Themes of Chapter 9  
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 Introduction  

A NY PROJECT INVOLVES RISKS. SOME RISKS ARE MORE SERIOUS AND RE-
sult in outright project failure and some lead to budget overruns, delays, or quality issues. 

Risks may also occur because of organizational, individual, or procedural reasons. Experienced 
project managers know that they cannot avoid risks, but they can plan for them and, in the 
event that they happen, have a contingency plan ready. Inexperienced project managers may 
prefer to pretend that there are no risks or prefer not to think about them. Project managers 
must identify possible risks, determine the likelihood of their happening, make provisions, and 
plan to respond. Not all risks are possible to identify. Some risks are difficult to imagine. To the 
extent possible, project managers must identify what might go wrong and must be prepared to 
respond in the event that something does go wrong. A history of similar projects and individual 
experiences is often the best source for identifying project risks. This chapter will describe the 
importance of identifying and managing project risks. This chapter also describes ways of iden-
tifying and planning responses to project risks. This chapter ends with an interview with a proj-
ect manager. But we start with the following exhibit, where we discuss the decision about when 
and where we may (or may not) take the risk.

  Whether to take a risk … or not?  

Big ideas carry high risks. Project managers 
can make significant contributions to their 
organization with their ideas and innovations. 
In fact, they are increasingly expected to pro-
pose new applications and put forward new 
ideas to help reengineer business processes. 
However, they need to be prepared for the 
potential risks that come with their ideas and 
innovations. In fact, they need to be prepared 
to explain their contingency plans for poten-
tial risks associated with their ideas. You do 
not have to be certain what the outcome will 
turn out to be, but you must be certain that 
you have a plan if things don’t turn out right. 

Project managers should not be afraid of risks 
but should be afraid of not being prepared to 
respond to risks. There are two key elements 
in risk management: (1) how to anticipate it, 

how to forecast it, and how to determine 

the likelihood of it happening and (2) what 
should the response be in the event that the 
risk occurs, who should do what, who will 
be in charge of responding, what is their re-
sponsibility and authority, and what is at their 
disposal? It is critical that these two elements 
are carefully considered and assessed for every 
potential risk. 

The benefits of effective risk management 
are two-fold: (1) the psychological prepared-
ness of team members and their realizations 
of management insight about risk occurrence 
and risk planning and (2) the estimation and 
preparation of the resources necessary to alle-
viate the consequences of a risk. People living 
in hurricane and tornado prone regions are 
aware of the risks of natural disasters; they do 
not like it, but they prepare for it and respond 
accordingly. That is, they are psychologically 
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prepared and have the resources ready in the 
event that they are needed. People are not as 
afraid of a disaster as they are afraid of being 
caught off-guard when it happens. Therefore, 
both these factors are critical to the outcome 
of any response to risks. 

Risk avoidance is not necessarily an appealing 
trait in professionals and executives, neither 
is obvious risk seeking. Of course, there are 
situations in which a project manager does 
not need to take a risk, but those situations 
are rare. Risk is a part of any decision making 
process: equipment or personnel; internal or 
external; formal or informal. The real question 
is not whether to avoid risk or embrace it, but 
how to anticipate and plan for it. In fact, risk-
taking behavior has been on the rise in recent 
years due to increased competitive pressure to 
benefit from new technologies. Technology 
can offer major benefits, but at the same time, 
it could present significant risks.

Risks occur all of the time, and yet people 
are still surprised when they happen. Project 
managers cannot be excused for not planning 
for risk. Risk is a part of every project, and 
the responsibility to respond to risk rests with 
the project manager. That does not mean that 
the project manager must personally respond 
when risks happen. That means they must 
have a plan to respond and have identified 
people who will be responsible for carrying 
out specific tasks in the event that a risk oc-
curs. Risk management requires discipline in 
planning, communicating, and monitoring, 
and that is part of the project management 

skill set. 

Project risk management fosters a culture of 
openness and responsiveness on the part of 
team members. Individuals will not hesitate 
to come forward with ideas when they know 
there are plans in place to avoid serious con-
sequences, if necessary, or if their project 
backfires. Furthermore, when individuals 
propose new ideas they will also think of po-
tential risks associated with their ideas, as well 
as how they might respond in the event that 
risks happen. In other words, project manag-
ers must encourage the culture of openness 
and innovation so long as it is combined with 
responsiveness; you can take risks, but you 
must be prepared. 

Finally, it is worth mentioning that many 
project managers tend to put off risk assess-
ment and risk planning; arguing that it sends 
the wrong message to team members, and it 
might be looked upon as a less optimistic way 
to start project activities. “Why talk about 
what may go wrong rather than what can go 
right” kind of arguments seem to support 
this way of thinking. That is just an excuse. 
Responsible people must behave responsibly. 
Risk planning and risk management are a re-
sponsible way to approach the goals of the 
project, team members, and the organization. 
Risk management is good for project manag-
ers, their projects, their team members, and 
their organization. Project managers should 
get into the habit of risk management and 
build the discipline for it.
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9.1  Sources of project risks  
PROJECT RISK MANAGEMENT involves understanding potential problems that might oc-
cur for a project and how these problems might impede project success. Project risk management 
helps project managers to identify, evaluate, and respond to potential project risks and increases 
chances of project success. Risk management is often overlooked, but it can help improve project 
success and protect the project manager and team members. 

We take on risk in order to gain opportunities that can result from the risk-taking. High tech 
organizations provide ample examples of risk taking behavior that resulted in significant payoffs. 
Some individuals or organizations tend to take higher and more frequent risks. They are often 
referred to as ‘risk-takers’. Some individuals or organizations tend to avoid risks and are very cau-
tious when making decisions. They are often referred to as ‘risk-avoiders’. There are those who are 
in between and tend to take risks only when they feel it is necessary and hard to avoid. There are 
arguably more people in this last group than in the other two. 

The sources of project risks can be broadly grouped as internal or external. Important internal 
sources of risks include the following factors:

• Continued management support
• Top management style
• Alignment with organizational needs
• Attitude toward change
• Shifting goals and objectives 
• Developmental expertise and talent pool

The goal of project risk management is to increase the chances of project success and to protect 
organizational resources. Effective project risk management involves several steps: 

(1) Identify risk – determine the types and the levels of potential risks for a project
(2) Quantify risk – evaluate the range of possibilities that could affect project outcome for 

each risk that is identified
(3) Prepare risk response – describe the steps to be taken and the resources to be used if a risk 

occurs
(4) Monitor risk response – make sure appropriate actions are taken in a timely manner in 

response to a risk, and report on potential risks that could occur throughout the project 
development life cycle. 

Arguably, the most important risk that could make or break an ongoing project is associated 
with the continued support of top management. This is particularly true when a project is behind 
schedule, over budget, or perceived as having little strategic value. It is crucial that the project man-
agers maintain top management support for the project. It is also critical to assess the risk that such 
support will be discontinued. Management style and whether or not it supports the application of 
technology provides clues for future support. Volatile and changing management style poses a risk, 
especially for projects with expected delays. 

Effective communication and demonstration of a project’s contribution to organizational 
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goals and objectives is an important responsibility of the project manager. The need for the project 
and its outcome must be continually reinforced within the context of organizational goals and 
objectives. The project manager must be able to assess the likelihood for lack of continued support 
for the project at the outset. Assessing the risk of discontinued top management support 
depends on the following factors:

• The relationship between the project manager and top management
• The management’s perception of the importance of the project
• The project’s integration (how many divisions within the organization are affected by 

the outcome)
• The progress expectation (how reliable are estimates that will influence timely comple-

tion of the project within budget). 

Employee attitude toward change in an organization can also be a particular risk for 
projects. Employees’ attitudes towards change are influenced by organizational culture and man-
agement style. Some organizations aggressively seek new ideas and change. They provide extensive 
training and support when a new project is developed. They take chances with new ideas and main-
tain support when delays happen. These organizations are proactive and accept new and innovative 
ideas and thus pose less risk of reducing or even pulling support from an ongoing project. Some 
organizations behave differently and are more conservative with their support for new projects. 
Project managers should evaluate the organizational attitude toward change and assess the risk of 
losing support for a project that is innovative, that is new, or that involves uncertainty. Experience 
is the best source of evaluating project risks in such organizations. 

The development of a project, and ultimately its success, depends on employee acceptance. 
Some projects have the potential to create change in the work process, quality of work, work plan-
ning, customer service, management expectations, and the like. Because of the uncertainty that 
such a project creates, employees often react cautiously and, at times, negatively to change. Shifting 
organizational goals and objectives often enhance this negative response from employees. Such a 
negative response is a potential risk for any new project. Project managers need to evaluate the risk 
that is associated with employees’ reactions. Participation in project development is often suggested 
as a means of increasing acceptance for and satisfaction with a project. When possible, project 
managers must assess the impact of employee participation and use it to improve the quality of out-
comes and to increase acceptance. Participation in developmental activities is often a crucial success 
factor for project management and employee satisfaction.

Individual expertise and the talent pool within an organization are  important resources for 
project development. The lack of such resources poses a risk as well as other challenges, such as 
dependence on external resources and security issues. Project managers are normally reluctant to 
draw upon external expertise for certain projects that may have implications for organizational 
competitive advantage. 

Internal expertise is also essential for training, implementation, and project support; especially 
for organization-wide projects that affect a great number of people across organizational functions. 
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A major drawback for outsourcing some projects is argued to be the loss of in-house know-how. 
Professional expertise and in-house know-how are developed at a great cost and over a long period 
of time. Organizations that lack internal expertise are forced to rely on external resources with all of 
the potential cost and security issues that this entails. 

External sources of project risk are associated with a number of issues, including those 
shown in Figure 9.1. 

• Vendors
• Consultants 
• Contract employees 
• Market and exchange fluctuation
• Government regulation

Figure 9.1:  External sources of project risk

External vendors are essential for most projects. It is critical that they are reliable, follow dead-
lines, deliver products according to specifications, and adhere to the terms of the contract. The his-
tory of interaction with a vendor provides a good basis for the project manager to assess reliability 
and effectiveness. Outside consultants are often recruited to develop unique and specialized projects 
when internal expertise is inadequate. A great deal of effort goes into preparing these contracts to 
protect the interests of the organization and define the specifics of the required projects. Sometimes 
the company goes even further: to outsource and/or offshore developmental work. 

Contracts will specify the type and extent of internal information that should be made avail-
able to consulting firms. Project team members of the consulting firm will visit with employees 
and developers within the organization to gather information in order to design the specification. 
Some of this information may be sensitive and confidential. The contract with the consulting firm 
must be prepared so that the integrity of the information and its confidentiality is protected. Or-
ganizations often continue working with vendors and consultants with whom they have had good 
experiences. First time vendors and consultants pose greater risks to project development. Project 
managers must consider this risk as they set deadlines for project activities that depend on external 
resources. 

Large projects often involve contract employees who work for the duration of the project. 
Project managers must keep records of performance for these employees and refer to these records 
when hiring. As the number of contract employees involved in a project increases, the level of risk 
increases. This risk is higher when there is no prior experience or record for a contract employee. 
Risk sources include access to company systems, facilities, files, client information, and proprietary 
code, and the loss of key personnel or clients to outside contractors. 

Organizations often support training for their employees and internal personnel to get them 
up to speed with project activities and responsibilities. However, they are reluctant to do the same 
for external employees, who are expected to be skilled and ready to make contributions towards the 
project’s success. This poses a risk in cases where external employees do not have adequate skills. 
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Some of the external risks are difficult to control, in particular, government regulation and 
market and exchange fluctuations. However, it is important to assess such occurrences and plan 
for them. Project managers need to stay current with news about possible new regulations that may 
affect project development. Sometimes extended employee training programs may be necessary in 
response to a likely risk, hence the requirement to provide contingency funds and additional time 
for project development activities. 

9.2  Identifying project risks  
AS DESCRIBED ABOVE, there are multiple sources of risk for projects. Sometimes these risks 
interact and create new and more complex risks associated with project development activities. For 
example, developments such as new regulations or market fluctuations will more readily influence 
conservative leaders who, even at the best of times, tend to provide only cautious support for new 
projects. This makes the task of risk analysis more challenging. Good planning is the best response 
to the issue of project risk. In fact, poor planning is itself a risk to the success of a project. 

Risk assessment should be done for every task. Probably around 80% of tasks are low risk, 
and the project manager will assume team members will do these tasks competently. The project 
manager needs to identify and then spend 80% of their time working on the 20% of tasks that are 
higher risk tasks. A serious concern for the project manager occurs when a high probability risk has 
a potentially high impact on the project. Thus project managers need to focus on the areas where 
there is a high probability of having a problem. 

Project managers must ask themselves important questions that help them identify risks and 
assess the level and extent of those risks. Such questions should include those in the following four 
categories, shown as Figure 9.2. 

During the project planning phase, the project manager is expected to benefit from the in-
volvement of key team members (if not all members) for estimating activity duration, identifying 
the talent pool, deciding on project milestones, defining the project scope statement, and so on. 
Team members or key team members (in the case of large projects) can assist the project manager 
in identifying project risks. 

The project manager could use a brainstorming approach for identifying potential risks. 
Brainstorming is a team activity aimed at generating a cross-stimulation of ideas. It is used in a 
semi-formal setting to generate ideas, where the ideas of one person serve as a stimulus to gener-
ate further ideas from other people, which in turn serve as a stimulus for further ideas, and so on. 
Judgment on the usefulness or validity of the ideas is ‘suspended’ until the brainstorming session is 
completed. The aim is to get a free flow of ideas. It may be feasible to produce a hierarchy of risks so 
that each type of major risk identified (technological, relationship, resource, and so on) has within it 
various examples of that general risk. Thus a risk breakdown structure is produced in a manner 
rather similar to the work breakdown structure.
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Top Management Support
• Is there a risk that top management would discontinue support for the project? 
• What are the circumstances that may trigger such a response by top 

management? 
• How likely is the occurrence of those circumstances? What are possible 

responses to them? 
• What is the possibility of management turnover? 
• How extensive could the turnover be and what would be the impact on the 

project? 

Employee Acceptance
• Is there a risk that employees would not accept the project outcome? 
• What might be their main concerns? 
• Is there a way to address those concerns ahead of time? 
• What are planning actions that would address employee issues? 
• Are there conflicting employee needs that may create acceptance problems at 

the end? 
• Can these conflicts be clarified at the planning phase? 

Supplier Problems
• Is there a risk that vendors or suppliers would fail to deliver necessary products 

and equipment on time? 
• How much do project team members need to interact with vendors and 

external resources? 
• How important is this interaction between project team members and outside 

providers? 
• What is the risk of losing internal talents to external providers? 
• Can that be avoided through contractual agreement? 
• What is the risk of communication failure with suppliers and what is the risk 

of that for the project? 

Employee Problems
• Is there a chance that employees will go on strike before the project is 

complete? 
• Are conditions right for such an event? 
• How much would that affect the project team and is there an alternative plan 

if that happens? 
• Are there any new regulations formulated that will impact this organization or 

this industry? 
• Are there any environmental laws that may affect the new system 

development? 

Figure 9.2: Questions to identify and assess the level and extent of risks
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Team members can also help to assess the level of importance for each risk and to create a 
priority list. Assume that there are five key team members who are helping the project manager to 
plan the project and identify risks. Once all possible risks are identified through the brainstorming 
session, a list can be prepared for priority allocation. This list is first used to obtain the collective 
assessment of the likelihood that a particular risk will occur. The planning team members are asked 
to assess the probability that each risk may occur. The average of all responses can be used as an 
indication of the overall likelihood for any risk. Figure 9.3 provides an example of this where five 
assessments are used to generate likelihoods for four potential risks. 

Risk Member 1 Member 2 Member 3 Member 4 Member 5 Overall 
likelihood

Management 
support .25 .30 .28 .32 .41 .31

Employee 
acceptance .40 .38 .32 .45 .50 .41

Vendor timely 
delivery .15 .21 .25 .20 .22 .21

Employee 
strike .10 .12 .15 .18 .15 .12
Other … … … … … …

Figure 9.3:  Assessment of risk likelihood by a five-member team

The same list of risks can then be used to obtain the collective assessment of the importance for 
each event. The planning team members are asked to assess the importance of each risk to the suc-
cessful completion of the project by assigning a number between one and one hundred to each risk. 
Again, the average of responses for each risk can be used to indicate the level of importance for that 
risk. Figure 9.4 provides an example using the same list of risks. It is also a good idea to calculate 
the variance for the numbers to gauge how closely team members have assessed each risk. In order 
to reduce the variance, it is reasonable to drop extreme numbers for each risk. This is more practical 
when a large number of members assess each risk. 

It is important in project planning that alternative views and representations of any given situ-
ation are ascertained. There are a variety of associated models, and the need to select the view which 
is the most appropriate for the particular circumstance is important. In the following paragraphs, 
we discuss approaches to find out what the various views are.

One of the main concerns of the project manager is to ensure that the project they are leading 
will be suitable for the organization in the long term. We know that we cannot assume that the 
conditions of today will prevail in the future. There are a number of techniques that can help us 
plan for future change. An obvious technique is forecasting, where we base our understanding of 
the future on present trends. 
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Risk Member 1 Member 2 Member 3 Member 4 Member 5 Overall 
importance

Management 
support 95 90 88 98 94 93

Employee 
acceptance 85 82 90 88 90 87

Vendor timely 
delivery 50 60 55 65 80 62

Employee 
strike 98 95 96 91 95 95
Other … … … … … …

Figure 9.4: Assessment of risk importance by a five-member team

However, sometimes the future cannot be planned in this way – it is much more uncertain 
– and it is then that the project leader may turn to the scenario planning approach. Michael 
Porter defines scenario planning as an internally consistent view of what the future might turn out 
to be – not a forecast, but one possible future outcome, whereas Gill Ringland suggests that it is that 
part of strategic planning which relates to the tools and technologies for managing the uncertainties of 
the future. Assuming, then, that we cannot easily predict the future, how can we identify possible 
future outcomes? 

One scenario planning technique for obtaining group response is the Delphi method that 
uses an iterative and interactive approach to generate consensus about a topic from among a group. 
This technique is used to solicit expert opinion (sometimes anonymously) and to generate consen-
sus among a panel of experts. A Delphi approach might be used so that experts see the views of 
other experts and some general consensus is achieved. In the Delphi approach, people give their 
views in turns so that the next person can build on the previous assertions. Sometimes experts 
might suggest two or three possible scenarios. Some of these cannot be said to be ‘expected’, but 
they might be plausible and worth planning for. 

Morphological approaches identify a number of future states that are built on different 
assumptions. These assumptions might relate to expected states for the economy, depletions or 
findings of natural resources, changes in people’s values or lifestyles, or changes in the political per-
suasion of a new government. Scenario analysis might consider different combinations of values for 
these key factors. The spreadsheet package Excel has a scenario manager tool that can show these 
different scenarios side by side. For each of these different scenarios, their implications can then be 
discussed. In Figure 9.5, we used Excel to assess the impact of doubling the cost of advertising and 
halving the cost of materials on the income forecast for 2008. We see that doubling expenditure on 
advertising has a negative effect on overall income in this example, while the reductions in materials 
costs have a major positive impact. 
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Figure 9.5: Using Excel to create different scenarios

The use of cross-impact approaches helps identify potential events, trends, and conditions 
that impact on the decision and on each other. Sometimes probabilities are assigned to each of them 
so that the likelihood of these impact factors can be estimated.

Having agreed upon possible scenarios, the organization then needs to assess the implications 
of present actions and alternative future decisions based on these scenarios. Scenario planning may 
also provide early warning and guidance so that potential problems can be detected and avoided 
before they occur. Further, strategy formulation can be proactively devised by considering the pres-
ent implications of possible future events. Aspects of possible or desired future scenarios can also 
be seen and appropriately dealt with. Such scenario planning can ensure a greater likelihood of the 
project being appropriate in the long term despite environmental changes.

A SWOT analysis is another well-known technique that is often used for planning and could 
be useful in identifying project risks and challenges. SWOT is an acronym for Strengths, Weak-
nesses, Opportunities, and Threats, and items that fit into these categories and that apply to the 
project are identified. It can be used for a quick, ‘back of the envelope’, assessment or an in-depth, 
highly researched analysis. It is usually used as a group technique, rather than an individual task, 
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and frequently is employed in the initial stages of high-level brainstorming sessions.
Case-based reasoning (CBR) formalizes the process whereby managers make decisions 

based on their previous experience. A case reveals knowledge in its natural context. It represents an 
experience that teaches a lesson relating to the goals of the practitioner. This lesson can be useful 
in understanding a new project. Therefore, we may use this learning from previous cases to further 
understand the potential risks surrounding the project. For example, CBR may help us understand 
a solution that does not quite fit, warn us of possible failures, and assist us in interpreting a situa-
tion. CBR can therefore help solve what might be perceived as very new and difficult problems. It 
may speed up problem solving by reducing areas of difficulty and may help in new domains. Expe-
rience gained in previous cases can help in evaluating solutions and interpreting open-ended and 
ill-defined aspects of the project. Further, by drawing on less successful cases, the practitioner may 
prevent the risk of repeating the mistakes of the past.

9.3  Evaluating project risks  
THE INFORMATION IN Figure 9.3 and Figure 9.4 can be used to generate a ranked list of 
potential risks. Figure 9.3 gives the probability of a risk happening and Figure 9.4 suggests the im-
portance for each risk. The two numbers for each risk can be multiplied to generate a priority list 
of possible events. Figure 9.6 provides this calculation. The last column suggests how contingency 
funds and resources should be allocated in response to identified risks. Note that while management 
support has a very high importance, the likelihood of losing this support is lower than the failure of 
employees to accept the new application, which ranks first in the last column. Thus, the combina-
tion of likelihood and importance determines the position of a risk on the list. This list can be used 
by the project manager to plan for adequate response in the event that a risk event occurs. 

Risk Likelihood Importance Priority Rank
Management 

support .31 93 28.83 2
Employee 
acceptance .41 87 35.67 1

Vendor timely 
delivery .21 62 12.40 3

Employee
strike .12 95 11.40 4
Other ... ... ...

Figure 9.6: Risk analysis and ranking for a project

There are other methods of risk analysis. For example, the same process described above can 
be carried out using the three levels of high, moderate or low. In this method, again, each risk is 
assessed by team members for likelihood and for importance. In order to arrive at numeric results 
that can be used to generate a ranked list, the three levels can be weighted as 3, 2, and 1 for high, 
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moderate, and low, respectively. The sum of the team’s assessments can then be used to assess the 
likelihood and importance for each risk. Figure 9.7 and Figure 9.8 illustrate this method using the 
earlier list of risks. Figure 9.9 shows how this information is used to generate a rank ordered list. 

Risk Member 1 Member 2 Member 3 Member 4 Member 5 Overall 
likelihood

Management 
support L M L M M 8

Employee 
acceptance H M H H H 14

Vendor timely 
delivery M M M M H 11

Employee 
strike L L L L L 5
Other … … … … … …

Figure 9.7: Assessment of likelihood using high, moderate, and low

Risk Member 1 Member 2 Member 3 Member 4 Member 5 Overall 
importance

Management 
support H M H H H 14

Employee 
acceptance M H H M H 13

Vendor timely 
delivery L M M M H 10

Employee 
strike H H H M H 14
Other … … … … … …

Figure 9.8: Assessment of importance using high, moderate, and low

Risk Likelihood Importance Priority Rank
Management 

support 8 14 112 2
Employee 
acceptance 14 13 182 1

Vendor timely 
delivery 11 10 110 3

Employee strike
5 14 70 4

Other ... ... ...

Figure 9.9: Risk analysis and ranking using high, moderate, and low
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High scores in the priority column (Figure 9.9) warn project managers to plan for potential 
risks. Some organizations may have a cut-off point beyond which a risk may warrant contingency 
planning. For example, if a cut-off point of 150 is used for the risks identified in Figure 9.9, em-
ployee acceptance will be considered a high-risk event for this project. In this case, the project 
manager may need to consider arrangements that are expected to increase employee acceptance. 
For example, employee participation may need to be increased or training may need to be planned. 

As shown in Figure 9.10, experienced project managers usually evaluate potential risks based 
on project characteristics that might contribute to risk.

• Estimated project duration
• Estimated number of people involved in developmental activities
• Number of people using the final product
• Number of divisions for the final product
• The level of external resources involved
• Number and type of technologies involved

Figure 9.10:  Project characteristics that could contribute to risk.

Large projects may involve hundreds of people at different stages of developmental activities 
and are expected to affect a great number of employees (large projects are seldom developed for 
a small number of people). As a result, a great deal of planning and communication is required 
among the stakeholders; for example, sponsors, developers, and vendors. As the number of stake-
holders increases, the risk for miscommunication and misunderstanding will also increase. The 
project manager must plan carefully for effective interaction and consider potential risks associated 
with large and complex projects. Extensive vendor involvement and the need for external resources 
may also increase project risk. The application of cutting-edge technologies, technologies that may 
not be mature at the time of application, is also associated with higher levels of risk. Experienced 
project managers are able to evaluate these risks and plan to respond accordingly. 

Finally, it is important that the project manager keeps a record of events and activities and 
updates the records as they progress or are completed. Project progress reports can provide valuable 
information to the project manager and stakeholders about events that happened in the past, as well 
as what might happen in the future. If part of a project is completed ahead of or behind schedule, 
over budget, or with poor quality, then it is important to analyze reasons for that outcome, plan 
possible responses, and assess the impact on other portions of the project. Reasons for unsatisfac-
tory outcome may relate to technology, people’s expertise, project scope, external resources, and the 
like. It is important to record the frequency and the extent of these problems. These records must 
be accurate, consistent, and comprehensive. They provide significant help to the project manager 
in planning adequate responses. 

9.4  Responding to project risks  
IDENTIFYING AND ASSESSING risks have little value unless they lead to a plan of action. The 
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most effective response to risk is to plan for it. Technology projects are considered high risk when 
compared with construction or housing projects, which over the years, have developed well-defined 
standards of measurement, practice, and control. In planning a response to risk, project manag-
ers must consider the potential impact, the likelihood of occurrence, and the difficulty of response. 

Some risks may occur more often but are easier to address. For example, a poorly designed 
project may be less problematic if design issues are addressed in a timely manner, even though it 
will take additional resources. An analogy for this can be made with building a house. It is very easy 
and it costs next to nothing to add an additional telephone outlet in a room at the planning stage, 
when the blueprints are prepared or when wall structures are being put into place. However, such 
a minor modification to the original plan is costly and time consuming if it is done at a later stage, 
when that room is built and decorated. Therefore, timing is crucial to some modifications. 

Some risks may occur very infrequently but are more costly, and it is more difficult to deter-
mine an adequate response. A poorly designed, developed, and implemented project is likely to 
result in sunk costs; it cannot be addressed through contingency funds. In such cases, a new project 
may be initiated with a new design, budget, schedule, and management. Consider again the above 
example of building a house. It is more costly and time consuming to alter floor plans or modify 
dimensions of a room once building has started. A yet more difficult modification would occur if 
you decided to alter the view orientation so that, for example, bedrooms get more sun during the 
winter. In that case, it might be less costly to plan a new house. 

Preparing a response for risks that are imprecise or difficult to evaluate is challenging. For ex-
ample, lack of agreement among experts on whether a risk will or will not occur creates a challenge 
for the project manager from two different perspectives. One is to determine whether to plan a 
response for this risk or not, and the other is to obtain additional support. A divergence of opin-
ion makes it difficult to convince management. In such cases, it is prudent to obtain more expert 
opinions about risks. 

The project manager must make sure that risks are defined clearly and accurately and that 
assessment methods are appropriate. Some experts may be thinking about risks from different 
perspectives or may have a different understandings of potential risks, based on their experience. 
It might be a good idea to ask experts to define each risk as they perceive it before assessment. It is 
also useful to brainstorm risks and their likelihood in a group setting. Interactive sessions provide 
opportunities for participants to clarify and define what they are evaluating. 

9.5  Implementing response to risks  
ONCE RISKS ARE identified and ranked, the project manager must plan to mitigate and re-
duce the effect of each risk. Additional resources are usually required, depending on the nature 
and extent of the potential risk. Contingency plans suggest the extent to which the project man-
ager and team members are prepared to respond to risk. Reasons for contingency planning include 
the following:

(a) What action is necessary when a risk occurs?
(b) Who is responsible for handling the situation?
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(c) What resources are available?
(d) Who is authorized to release contingency funds?
(e) How do you document progress and file reports? 

For example, if a risk is likely to delay a particular activity, the project manager should review 
the work breakdown structure and PERT diagrams to determine whether that activity is on the 
critical path or has slack. If the activity is on the critical path, then the project manager must de-
termine whether the risk can be eliminated through overtime or additional human resources. If the 
activity is not on the critical path, then it must be determined whether the slack for that activity is 
sufficient. If a risk is associated with external vendors, the project manager must consider the pos-
sibility of using other vendors. Contracts with external vendors must be carefully drawn to include 
provisions for using other vendors in these, and some other, circumstances. 

Responses to risk must be based on the impact on the project and thereby on the stakeholders. 
In other words, risks with high impact (significant cost and inconvenience) must take priority even 
when they are less likely to occur. Low impact risks are more tolerable even when they are more 
likely to happen. It is important that contingency plans are considered only when it is necessary. 
In other words, contingency funds are provided for out-of-the-ordinary situations. Contingency 
funds are not provided to make up for bad management, poor performance, or inadequate control. 
Repeated poor judgment, control, and performance may jeopardize a project manager’s credibility 
and support of the project by top management. The authorization to release contingency funds is 
usually held by top management rather than the project manager. 

Once a risk occurs, the responsible person must be supported with the necessary resources. 
The responsible person in turn must mitigate, monitor, and document progress. Documenting risks 
is useful in identifying the sources of risk and effective approaches to them. Sometimes, it might 
be possible to transfer risks but not risk impact. For example, it might be possible to transfer risks 
associated with equipment or fluctuating prices to external vendors. In such cases, terms of the 
contract may include additional charges to provide for risks, and vendors understand that they are 
responsible for controlling and mitigating risks. However, it might not be possible to mitigate the 
impact of all risks to the project. 

There are potential problems with risk analysis. For example, it will be difficult to identify 
all the activities and risks, and estimate (accurately) the probabilities of risks. However, there is no 
limit on the amount of time that could be spent attempting to analyze risk and plan reactions to 
it! Indeed, complexity and uncertainty may be so great that any analysis of risk might, in some cir-
cumstances, be simplified. Analysis consumes resources, and this may lead to choosing the option 
that identifies ‘general responses’ to several problems rather than identifying, in detail, every source 
of risk. This reduces effort in dealing with uncertainty, and general responses are a natural first line 
of defense in coping with ‘unforeseeable’ threats or opportunities. An important result of more de-
tailed risk analysis is that decision makers can gain an understanding of the trade-off between the 
expected risks and the costs of different alternatives, giving a firm basis upon which to make and 
compare decisions. 
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9.6  Focusing on the benefits  
MOST OF OUR previous discussion has focused on such risks as not achieving our project on 
time, within budget, and with client co-operation and acceptance. In this section, we look more 
at the benefits side. Sometimes an ‘over-budget and over-time scenario’, although undesirable, can 
be offset if the important benefits are achieved. Here we look at critical success factors as a way of 
identifying the key benefits of the project and a benefits realization program to ensure that these key 
benefits are achieved. The first job is to identify the key benefits. 

Critical success factors (CSFs) are the set of factors that can be considered critical to the 
success of the project (in our case – they can relate to the organization, department, or even a role, 
such as that of the CIO). It is best if only a limited number of factors are identified as critical. If too 
many factors are identified, they are probably not all critical. The focus is on the relatively few areas 
where things must absolutely go right to ensure the project’s success. The process thus includes a 
fundamental assessment and prioritization of factors. Where possible, CSFs should be measurable 
--indeed, not only measurable but actionable- and linked to perceived value. Strictly speaking CSFs 
themselves should not be prioritized or ranked because, as the term implies, they are all critical 
and thus equally important. If they can be ranked in terms of importance, as is sometimes seen, it 
implies that they are probably not all critical. 

CSFs are used in our context to help ensure that projects in an organization support the overall 
business strategy. A typical CSF approach might first analyze the goals and objectives of the proj-
ect for the organization and then identify the factors critical to achieving each of those objectives. 
About four to six CSFs might be identified for each major objective of the project. So, using the 
CSF technique helps identify those relatively few things that must be achieved to ensure success 
at a strategic level. Then it can be cascaded down to specific lower-level activities or elements that 
contribute to achieving the overall CSFs. From the project manager’s point of view, it is important 
to ensure that the overall CSF’s embody the major requirements of the key stakeholders.

Benefits realization programs are a means of ensuring that these CSFs have the highest 
possibility of being satisfied when the project is operational. It is important to distinguish here be-
tween provision and use in such programs. The recipient of a project outcome needs to understand 
not only the nature of the project but also its potential for contribution and, if necessary, change 
behavior in some positive way to realize benefits. This might be achieved, for example, by existing 
customers buying more services, by existing customers not transferring their allegiances elsewhere, 
or through improved service to attract new customers. Customers or potential customers must 
first be aware of the change and second perceive it as an improvement over the service that they 
currently use. So, the benefit realization process comprises at least two stages, first the provision or 
implementation of the project to provide benefit, and second, the effect of that benefit on the wider 
environment and any resultant behavioral changes. And it is only after the second stage is achieved 
that benefits will be realized. Many of the considerations discussed earlier, such as training and 
education of stakeholders, and top management support are therefore vital to benefits realization.

The fact that there are two stages to the process, unfortunately, provides greater opportunities 
for the potential benefits to get lost or become dissipated and makes the evaluation of such effec-
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tiveness projects difficult. In the case of cost displacement, the organization is more in control of 
the realization of benefits, whereas in the improved services case (i.e. effectiveness justifications), the 
organization is in control of achieving the first stage but not the second stage. This is the impact on 
others; for example, suppliers, customers, and potential customers. This second stage has been the 
area where miscalculations are frequently made; for example, it is often assumed that the move from 
Stage 1 to Stage 2 is a logical and deterministic process: that an improved service will lead to more 
people buying that service, or that better information will lead to better decision making.  

1. Stop: Halt all project development activities and assign the team to support 
the disentanglement effort.

2. Assign an evaluator: Recruit an external professional to lead the disentanglement 
process.

3. Evaluate project status: Establish the true status of the project.
4. Evaluate the team: Identify team problems that may have contributed to the proj-

ect’s failure.
5. Define minimum goals: Reduce the project to the smallest size that achieves only 

the most essential goals.
6. Determine whether minimum goals can be achieved: Analyze the feasibility of 

the minimum goals and determine whether they can reasonably be expected to be 
achieved.

7. Rebuild the team: Based on the new project goals, rebuild a competent project 
team in preparation for re-starting the project.

8. Perform risk analysis: Consider the new goals and the rebuilt team, identify risks 
in the project, and prepare contingency plans to deal with them.

9. Revise the plan: Produce a new high-level project plan that includes a reasonable 
schedule based on professionally prepared estimates.

10. Install an early warning system: Put a system in place that will ensure that the 
project does not slip back into catastrophe mode.

Figure 9.11: The disentanglement process
(from Bennatan, E. M. (2006) Catastrophe Disentanglement, Boston: Addison-Wesley)

One of the main uses of a benefits realization program is that projects that are going wrong 
can be identified earlier because it will be evident that benefits will not be achieved by following 
the present path. Edwin Bennatan argues that projects are rarely impossible to turn around, and he 
suggests ways in which failing projects can be turned around via a process he calls the disentangle-
ment process. This is shown as Figure 9.11.
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9.7  Interview with a project manager  

 Interview  

Q WHAT specific roles, in your opin-
ion, are important to a project man-

ager?

“It varies, but a great manager has three 
major roles to play. They are a plan-

ner, a provider, and a protector. As a planner, a 
manager has to take a long-term view; indeed, 
the higher you rise, the further you will have to 
look. While a team member will be working to-
wards known and established goals, the manager 
must look further ahead so that these goals are 
selected wisely. As a provider the manager has 
access to information and materials which the 
team needs. Often he/she has the authority or 
influence to acquire things which no one else 
in the team could. Last, as a protector the team 
needs security from the vagaries of less enlight-
ened managers. In any company, there are short-
term excitements which can deflect the work-
force from the important issues. The manager 
should be there to guard against these and to 
protect the team.”

Q WHAT procedures and/or tools do 
you use in order to keep team mem-

bers informed and moving forward on the proj-
ect?

“I have weekly status updates, and make 
sure the information in the meeting 

is documented. If I cannot physically meet with 
my team due to distance constraints, I use Net 
Meeting, which is a web-based software pro-
gram that allows me to host my meetings. In the 
meetings, I usually discuss where we are in the 

time scope and detail progress and future tasks. 
If someone is responsible for a certain task prior 
to the next meeting, I will make sure to log a 
reminder in Microsoft Outlook so I can give 
that person a follow-up call. Without Outlook 
I wouldn’t get anything done!  Organization is 
crucial for successful project management.”

Q WHICH phase of the project life 
cycle would you consider to be the 

most important?

“Concept is the most important; if 
any problems arise they can all be 

rooted back to the source, which is the concept. 
Without a clean concise, understood concept 
there will probably be problems during the proj-
ect.”

Q WHAT do you feel is your biggest 
challenge when working on a proj-

ect? 

“The accessibility to resources and 
resource allocation is the biggest 

challenge. Almost every project manager that 
I have worked with, myself included, has com-
plained about having access to certain resourc-
es.”

Q HOW do you feel project manage-
ment for IT differs from project 

management for other industries?

“Well since I’ve only been exposed 
to IT project management it 
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is difficult to say. As I think about it though it 
shouldn’t be that much different, project man-
agement boils down to managing people to 
achieve a goal. The 10 basic steps should be in-
volved, which are:  Define Work, Build Work-
plan, Manage Workplan, Manage Issues, Scope, 
Communication, Risk, Documents, Quality, 
and Metrics.”

Q WHAT do you believe to be the 
most important skill of a successful 

project manager?

“Organization and communication 
are the most important.”

Q GIVEN that you enjoy working as 
a project manager, what is the most 

rewarding part of the job?

“Seeing a project go through its life 
cycle and seeing its goals accom-

plished. Getting to see people use and benefit 
from the project.”

 Chapter summary 
ALL REAL-WORLD PROJECTS involve 
risk. It is important to recognize that risks can 
happen and that there are ways of mitigating 
and preparing for them. Project managers are 
responsible for anticipating risks, assessing risk 
likelihood, evaluating the impact of risk on the 
project, and finding effective ways of responding 
to risks. 

Project managers must consider risk man-
agement as a cost saving exercise that, if avoided, 
might result in significant budget overrun and 
delays. At the same time, risk management is a 
costly exercise and involves careful planning, as-
sessment, resource allocation, monitoring, and 

control. 
The most effective way to respond to risks is 

to plan for them. Even for risks that are difficult 
to define, evaluate, and ultimately plan for, it 
is beneficial to brainstorm them and be aware 
that they may happen. It is important that team 
members are sensitized to the possibility of risks 
and are prepared in the event that risks occur. 

Project managers and team members must 
consider risk analysis and risk management as 
an integral part of system development activities 
because of the impact that potential risks may 
have on the outcome of the project. Because 
of the negative impact that risks will have on a 
project outcome, the project team and the proj-
ect manager must continuously monitor for and 
control potential risks. 

Risk management planning and contin-
gency fund plans are two important outcomes 
of risk management exercises. The risk manage-
ment plan describes: what might happen, what 
is the likelihood that a risk might occur, what 
mitigating actions are feasible, who is respon-
sible for implementing mitigating actions, and 
how to control and monitor the risk manage-
ment plan. Risk management planning must 
describe whether a risk can be avoided, trans-
ferred, or reduced. 

Contingency funds are predetermined and 
are released only when a risk event occurs. Their 
use must, therefore, be properly defined. Con-
tingency funds must be directly linked with the 
significance of a risk and the likelihood of an 
event happening. Project managers usually ini-
tiate the need for contingency funds, but the 
authorization to release these funds usually rests 
with general managers. 

Internal sources of risk relate to: top man-
agement support, organizational needs change, 
client acceptance, and the talent pool. Projects 
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closely aligned with organizational goals and 
objectives have a greater chance of continued 
support and acceptance. Client involvement 
in systems development activities is considered 
an important way of improving the likelihood 
of acceptance. Training programs are also criti-
cal for client support and to improve the talent 
pool.

External sources of risk relate to: vendors 
and providers, consultants, contract employees, 
government regulation, and market fluctuation. 
Probably the most critical source of risk involves 
vendors, and experience is the best resource for 
assessing that risk. Documentation and past re-
cords could prove useful to the project manager 
in evaluating risks associated with consultants 

and contract employees. Project managers must 
stay current with regulations that may impact 
design, development, and implementation. A 
good example of this is the impact of the law on 
communications between countries that may af-
fect offshoring project activities. 

Some risks are easier to quantify, such 
as loss of equipment. Some level of risk is ap-
propriate to evaluate qualitatively, such as the 
strength and level of the internal talent pool, 
inter-organizational communications and rela-
tions, top management style, and top manage-
ment attitudes towards change. The appropriate 
use of methods is important to project managers 
in justifying their assessment and recommenda-
tions. 

 Discussion questions  

a)What methods, other than the ones de-
scribed in this chapter, would you suggest 
for identifying project risks? What other 
methods would you use to assess those 
risks? 

b)Which group of risks (internal, external) 
described in this chapter is more critical to 
a project? Why? What is the most critical 
risk for any project?  

c)Read and comment on the interview with 
a project manager presented in this chap-
ter. What question or which response do 
you find interesting and why?

d)Is client involvement important to risk 
management? How? 

e)What specifically is the risk and what are 
the risk mitigation deliverables?

f)How is the risk going to be mitigated? 
(What risk mitigation approach is to be 
used?)

g)Who are the individuals responsible for 
implementing the risk management plan?

h)When will the milestones associated with 
the mitigation approach occur?

i)How much is required, in terms of re-
sources, to mitigate risk?

 Exercises  

a)This chapter describes two methods (prob-
ability and high, moderate, low) for iden-
tifying and assessing project risks. In your 
opinion, what are the advantages and dis-
advantages of each method? 

b)Ask a project manager (a) how they iden-
tify project risks, (b) how they prioritize 
risks, and (c) how they respond to risks.

c)Assume you are the project manager for 
developing a large project that involves 
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different functional areas. How would risk 
management and assessment be different 
in this case compared with a project that 
is developed for a single department? De-
scribe differences in your risk management 
plans for these two projects. 

d)Search and find out more about the Del-
phi technique and assess its advantages and 
disadvantages for identifying project risks. 
Can you use it to assess the importance of 
each risk?

 Important Concepts  

benefits realization programs (pg. 177)
brainstorming (pg. 167)
case-based reasoning (CBR) (pg. 172)
contingency funds (pg. 176)
contingency plan (pg. 175)
contract employees (pg. 166)
critical success factors (CSFs) (pg. 177)
cross-impact approaches (pg. 171)
Delphi method (pg. 170)
disentanglement process (pg. 178)
employee acceptance (pg. 165)
employee attitude toward change 
(pg. 165)
evaluating project risks (pg. 172)

external risks (pg. 166)
identifying project risks (pg. 167)
internal risks (pg. 164)
mitigating risk (pg. 175)
morphological approaches (pg. 170)
planning a response to risk (pg. 175)
problems with risk analysis (pg. 176)
risk assessment (pg. 167)
risk breakdown structure (pg. 167)
risk management (pg. 164)
risk of discontinued top management 
support (pg. 165)
scenario planning (pg. 170)
SWOT analysis (pg. 171)
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 Introduction  

O FFSHORE OUTSOURCING OF INFORMATION TECHNOLOGY SERVICES 
has been growing rapidly in recent years and is likely to continue into the foreseeable 

future. The primary reason behind this trend is the economic cost advantages gained by off-
shore service procurement. Offshoring is not unique to the information technology function. 
Manufacturing and online customer services, for example, have been outsourcing their work to 
Mexico, China, Ireland, and other countries for some time. Information technology outsourc-
ing has been widely adopted for more than two decades, but offshore outsourcing of information 
technology services is a relatively recent phenomenon. The significant growth in communica-
tion technologies and the increased demand in recent years for IT professionals in the United 
States and Western Europe have made offshore outsourcing of the IT function an attractive op-
tion. In addition, the availability of an educated work force in other countries, such as India and 
China, has made the offshore outsourcing of IT services a reality. The offshore outsourcing of 
IT services has implications for IT management. Information technology project management, 
in particular, is influenced by this trend in a variety of ways, including human resource issues, 
scheduling, relationships management, communications, quality control, risk, and evaluation. 
Information technology graduates need to be prepared for the challenges and opportunities pre-
sented by the offshore outsourcing of the IT function. This chapter will describe the origins of 
outsourcing and the reasons behind the offshoring of IT services. This chapter further describes 
the impacts of outsourcing on the individual and organization, and the skills that are necessary 
for the management of offshore projects. This chapter ends with discussion questions that high-
light the multifaceted nature of the offshore outsourcing phenomenon in terms of culture, mea-
surement, quality, and the like. But first, in the following exhibit we look at potential problems 
that might arise when offshoring. 

  Managing Diversity  
Diversity is the essence of reality. It exists in 
any group or team that we are associated with: 
the family, work place, society, and the like. 
Successful enterprises have greatly benefited 
from the diversity of work force, culture, and 
talent. The critical success factor in dealing 
with diversity is to understand the strengths 
and weaknesses in any situation. This assess-
ment is more critical when we deal with glob-
al entities. 

Success of international business depends, 
to a large extent, on the management of 

diverse relationships. The trend to offshore 
outsourcing IT services is a relatively new de-
velopment. In a short period of time, we have 
learned a great deal about the opportunities 
and challenges that come with offshore out-
sourcing decisions. There is still a great deal 
that we do not know. We need to learn more 
about the management of diversity and the 
new relationship in vendor-client situations. 

Peggy Zhu is a database administrator with 
many years of experience. For the past sev-
eral years, she has been responsible for the 
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management of a large integrated database 
system in a multi-state utility company in the 
southwest region of the United States. The 
database system is critical to the operation of 
this company. This utility company, like oth-
ers, has been under competitive pressure, in 
recent years, to curb developmental, mainte-
nance, and other costs of information tech-
nology services. 

Background

In recent years, there has been a rapid increase 
in demand for information systems profes-
sionals throughout the industrialized world, 
and that in turn has resulted in the increased 
cost of procuring human expertise in this field. 
Following a preliminary analysis, the utility 
company concluded that they must reduce 
their costs in order to remain competitive. It 
also became evident to them that a common 
practice for reducing costs was to seek talents 
internationally. In other words, to outsource 
information technology services offshore. 

The company carried out an investigation of 
how best to offshore their information tech-
nology services and decided to go with a large 
service provider in Bangalore, India. They de-
cided to negotiate with the Indian company 
for maintaining a significant portion of their 
database services. Following a year of intense 
planning, communication, and transition, the 
bulk of database maintenance was contracted 
out to the service provider in India. Peggy 
Zhu was one of the people involved at differ-
ent stages of this transition. As a result of this 

decision, her department and its resources 
were reduced by half. Several of the employees 
in her department decided to take an early re-
tirement option that was offered by the com-
pany and several others decided to relocate. 

Rationale 

The logical deduction by Peggy Zhu was that 
the company will remain competitive and 
those employees that were retained will have 
more job security. Her job had become in-
creasingly hectic, in recent years, due to fre-
quent employee turnover and the difficulties 
in hiring experienced information technol-
ogy professionals. She regularly put in extra 
time in order to maintain the system up-time 
that the company needed for its routine func-
tions. She realized she had been working fifty 
hours a week for several months. Given the 
situation, she did not mind the offshore out-
sourcing decision by the company. In a way, 
she looked forward to a more normal pace of 
work and being able to spend more time with 
her family. 

After a long year of frantic arrangements 
with the offshore service provider, Peggy Zhu 
planned a two-week vacation with her fam-
ily in southern Nevada. She was looking for-
ward to her vacation. She had accomplished 
what the company had planned to do and had 
successfully handed over to the new provider 
firm day-to-day responsibility for maintain-
ing the database. She felt she really needed the 
time off. 
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10.1  Outsourcing IT activities  
OUTSOURCING MAY BE viewed as a natural step in the evolution of a business. In the early 
days of computers, large firms developed and maintained their information technology. Gradually, 
as hardware and software costs declined and as universities and colleges developed more programs 
and graduated more information technology professionals, companies of all sizes developed and 

Panic call 

In her second day of vacationing, Peggy Zhu 
was having dinner with her family and a few 
friends when she received a panic phone call 
on her cell from one of her colleagues at work. 
The colleague apologized for calling her late 
in the evening and went on to explain that the 
system was down and that they had not been 
able to sort things out with the new provider 
as to what had caused the problem and how 
they should respond to it. The colleague said 
that they recalled a similar problem a couple 
of years ago that Peggy Zhu had managed to 
diagnose, and she had brought the system 
back up quickly.

Peggy Zhu had feared that this would hap-
pen. She was afraid that, even though they 
had outsourced responsibilities for maintain-
ing their system, the company would find it 
easier to reach out for internal expertise. After 
all, she was the expert on trouble shooting. 
She was not happy about her intuition being 
so right so quickly. She had expected some-
thing like a list of things that needed sorting 
out when she returned from her vacation but 
not a panic call from her colleagues. 

Peggy Zhu apologized to friends and family 
and went to a quiet corner to deal with the 

problem. After a long conversation with the 
colleague over the phone, she realized that (a) 
it was difficult to clearly identify the source 
of the problem and (b) it was unclear which 
party, the provider or the client, was respon-
sible for fixing the problem. 

Questions 

She returned to the table where her cold din-
ner was waiting for her. As she picked through 
her plate, a series of thoughts went through 
her mind. Did they not plan this right? Was 
the vendor the right choice? Was the com-
munication a problem? Did they cover all is-
sues in the contract and did they cover them 
clearly? Are they protected by the terms of the 
contract? Should they expect more of this to 
come? 

She realized they were sailing on new waters 
and that they needed to know a lot more 
about how to map a new working relationship 
and how to manage that relationship. She also 
realized they needed to know more about the 
people they planned to work with, about their 
culture, their language, their habits, their val-
ues, and everything else. She thought about 
the offshoring phenomenon as a whole and 
realized that, if they could not avoid it, they 
should learn to gain from it.
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maintained their information technology; they owned their systems. With the rapid growth of 
computer and communication technologies on the one hand and the increased innovation in tech-
nology use on the other, the need for IT grew at a faster pace than ever before. As a result, the IT 
industry outran other industries and over expanded itself to the point that it created a scarcity of 
talent. Hiring and retention of information technology professionals became a serious challenge for 
the management of technology. Outsourcing became an option. 

Outsourcing occurs when information technology activities are carried out by a provider 
outside the organization. Outsourcing is not unique to IT services. Other industries, such as manu-
facturing and services, have outsourced their product and services to outside providers for some 
time. In the early part of the 20th century, car manufacturers made all parts for a car, assembled 
it, and sold it. In other words, the manufacturer carried out all tasks from design to production to 
the sale of a car. Gradually, manufacturing of certain parts, such as wind shield and seats, were out-
sourced to other companies that could produce them more cost effectively. Parts produced by these 
outside providers were often of higher quality because they focused on these core competencies. 
With the positive returns in cost and quality, auto manufacturers increased their outsourcing to 
the point that the majority of parts for a car were produced by outside vendors. Today, the primary 
focus of car manufacturers is assembling cars for distribution. 

The outsourcing trend continued and was expanded by others, such as the airline industry, 
finance companies, and online service providers. Kodak outsourced its information technology 
services in 1989. Information technology outsourcing began with the hiring of external consultants 
to aid in areas where companies did not have sufficient internal expertise. Soon, every IT task was 
a candidate for outsourcing and vendors, such as Electronic Data Systems (EDS), could provide IT 
services of all types to companies of all sizes. 

Information technology is going through similar sourcing phases as manufacturing did previ-
ously. The outsourcing of IT began with the hiring of external consultants to aid in areas where 
companies did not have sufficient skills to accomplish the range of necessary IT activities. As early 
as 1963, EDS contracted with Blue Cross of Pennsylvania to handle its data processing. In 1989, 
Kodak outsourced most of its IT to IBM and two other vendors. This was a large, prominent and 
comprehensive outsourcing contract that involved the hiring of many of Kodak’s IT personnel 
by IBM. From that point, IT outsourcing became very visible, grew rapidly, and has evolved to 
include offshore outsourcing. Clearly, advancements in communication and computer technolo-
gies, in recent years, have made this option more viable and offshoring opportunities more feasible, 
particularly in the service domain. 

Just as auto firms began outsourcing to achieve cost efficiencies, only to find that quality, 
and eventually delivery time, also improved, some argue that the same scenario will be played out 
in offshoring IT. Already, some companies that have outsourced call-center operations to India 
report that customer satisfaction has increased. Overall, the quality gap appears to be closing rap-
idly. Many software development teams in India use Six Sigma approaches to quality management 
that are equivalent to those in use in world-class firms. This is a set of quality practices, originally 
developed by Motorola but inspired by Edward Deming, to systematically improve processes by 
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eliminating defects. Given the abundance of skills at offshore sites as well as pressure on executives 
to drive down costs, there is little doubt that this trend to offshore will continue, and even increase, 
for some time, even if some firms have decided to return to home-based call centers as a result of 
some customer complaints. 

While cost savings is often a primary reason for offshoring and the expectations are that sig-
nificant savings will occur, the level and extent of these savings remains the subject of considerable 
debate. Quantifying costs and benefits may be complex even in the simplest case of manufacturing 
and assembling a physical product. 

It is well recognized by academics and professionals that firms must focus their resources on 
their core competency, that is, they must spend their resources promoting the major aspects of 
their business. For example, if a firm is a retail business, its core competency will be the procure-
ment and sales of products that they want to be known for. A company that is in the business of 
manufacturing certain household goods must develop its core competency for producing and sell-
ing that product. A company in the music business must be competent in signing up artists, pro-
ducing, and distributing music. While these organizations need information technology for their 
operations, they do not need to be experts in developing and maintaining hardware and software. 
They can outsource these non-core services to an outside provider. 

The reasons why organizations outsource their information technology services are varied. 
Some of the more important factors behind outsourcing IT are shown in Figure 10.1. 

Today, almost all organizations outsource in one way or another to produce and provide servic-
es. Some companies are primarily responsible for ‘warehousing’ their outsourcing decisions. These 
companies do not produce any product or provide any services themselves: they manage commu-
nications and relationships and outsource all other operations. For example, a book publisher may 
only agree to the contract with the author internally and outsource the rest- editing, printing, bind-
ing, distribution, organizing copyright protection, and reprint management- to outside providers. 
High bandwidth and sophisticated computing facilities have made virtual organizations a reality. 
We can accomplish more in less time, with less cost, and with better quality. 

While many organizations outsource their information technology activities, there are many 
others that decide on the in-house development option. For example, Wal-Mart, the giant US re-

• Cost economics
• Inadequate internal expertise and talent pool
• Rapid technology change 
• Poor chargeback systems for IT services
• Emphasis on core competency 
• Top management discomfort with technology 
• Management innovation 
• Management imitation
• Changing goals and objectives

Figure 10.1: Outsourcing factors
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tailer, develops and maintains its entire business-information technology projects internally. They 
rely on internal expertise and management for the full range of IT tasks, from coding to process 
reengineering to e-commerce applications. Every year, thousands of IT projects are developed and 
maintained centrally by Wal-Mart employees. Wal-Mart’s unprecedented success in the retail in-
dustry is credited, to a large extent, to their innovative and aggressive use of information technol-
ogy. (A similar story is reflected by the Tesco retail chain in the UK). The success of their supply 
chain management processes is primarily due to state-of-the-art technology application. Clearly, 
Wal-Mart considers IT function as a critical success factor, too important for their operations to be 
outsourced. Other firms are less convinced by the arguments for keeping the IT provision internal 
to the organization.

Although outsourcing has been practiced for a long time, there is still an emotional reac-
tion to the phenomenon within and outside organizations. This is partly due to the way that the 
popular press and public officials have treated the outsourcing phenomenon. Reactions to informa-
tion technology outsourcing have been extreme: some have considered it to be a panacea, others a 
source of all ills. Neither position is correct. Many of the earlier predictions about outsourcing and 
its consequences turned out to be premature. The numbers of IT jobs went through unprecedented 
growth and contributed significantly to economies of the US and Western Europe even during 
times of high outsourcing development. 

There has been a great deal of interest on the part of academics and practitioners to understand 
issues of whether and how to outsource information technology services better. The sourcing issue 
is said to be among the top five agenda items for IT executives. This is understandable, since more 
than 50% of US firms were expected to use outsourcing in 2006. We need to understand the so-
cioeconomic impacts of outsourcing better, on the individual and on organizations. The potential 
impacts are real, and organizations need to practice outsourcing with a clear understanding of what 
it implies to their short and long-term objectives. The need for the project and its outcome must be 
continually reinforced in the context of organizational goals and objectives. 

Information technology managers and professionals continue to have the highest opportuni-
ties and challenges in modern organizations. In the 1990s it seemed like information technology 
had provided us with all that was possible. Yet, technology has continued to surpass expectations, 
and users have continued to explore new potentials and frontiers not imagined before. Information 
technology executives and professionals are afforded unprecedented opportunities for value-added 
offerings. Organizations of all sizes can reach out and benefit from talents beyond national borders. 
The economic and business logic of outsourcing has extended to include offshore sourcing of IT 
services. There are many IT providers in many nations. In effect, IT activities can be outsourced to 
providers outside the company and outside the country. 

10.2  Offshoring IT activities  
WHILE OUTSOURCING WAS caused by the emphasis on organizations sticking to their core 
competencies, offshoring was caused by scarce resources. Offshore outsourcing occurs when 
products and services are procured from locations in other countries. Offshore outsourcing of in-
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formation technology services is, arguably, the most significant phenomenon to occur in recent 
decades. American Express has been offshoring their back-office processing services in India since 
1994. GE Capital opened its GE Capital International Services (GECIS) in India in 1997. Given 
the abundance of skilled professionals at offshore sites as well as pressure on executives to drive 
down costs, it is very likely that this trend will continue and even increase for some time, despite 
negative public reaction. 

Many of these outsourcing vendors are “offshore” in large part because of the lower costs that 
can be attained outside of countries in the industrialized West. This exploitation of international 
cost differentials has been termed “global arbitrage” as it is an extension of the classic economic 
arbitrage strategy. 

Factors influencing offshoring decisions are somewhat different from outsourcing, as a com-
parison of Figure 10.1 and Figure 10.2 shows.

• Bandwidth growth and telecommunication
• Scarce human expertise
• Increased demand 
• Available global talents 
• Routine tasks
• Changing goals and objectives
• Innovation
• Imitation

Figure 10.2: Offshoring factors

Offshore outsourcing of information technology activities is broadly accomplished in one of 
two ways. First, the client or offshoring organization sets up units in other countries and hires local 
talent to develop, maintain, and provide services. In this case, the company maintains responsibil-
ity for training, supervision, quality control, and the like. These responsibilities can be managed 
locally or remotely. Second, the client or offshoring organization contracts out services to providers 
on location in other countries. In this case, responsibility for hiring, training, supervision, quality 
control, and the like rests with the provider. 

An Association for Computing Machinery report (listed in references at the end of this chap-
ter) describes six varieties of work related to information technology that are often offshored: (1) 
programming, software testing, and software maintenance; (2) information technology research 
and development; (3) high-end jobs such as software architecture, product design, project manage-
ment, information technology consulting, and business strategy; (4) physical product manufac-
turing – semiconductors, computer components, computers; (5) business process outsourcing/IT 
Enabled Services – insurance claim processing, medical billing, accounting, bookkeeping, medical 
transcription, digitization of engineering drawings, desktop publishing, and high-end IT enabled 
services, such as financial analysis and the reading of X-rays; and (6) call centers and telemarketing.

While information technology outsourcing took jobs outside of the organization, offshoring 
transferred jobs and services to locations outside of the country. In the outsourcing case, the talent 
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pool was limited to national boundaries whereas, with offshoring, that limitation is lifted. Both 
client and vendors of services have access to the greater pool of global talent. The range of informa-
tion technology activities that are offshored has increased to the point that all activities that were 
traditionally outsourced can now be offshored. The cost of information technology products and 
services provided by offshore vendors can be significantly lower and the quality of product and ser-
vices, in some cases, has been considerably higher than through in-shore provisions. 

Controlling information technology development and maintenance costs is necessary for an 
organization in general and the information technology function in particular. In the early days of 
computers, investment in hardware, software, and IT products and personnel faced little scrutiny. 
Information technology services were considered special and organizations felt they could not af-
ford to fall behind in technology investment, even if they did not fully understand where the money 
went. Top management and senior executives readily provided and supported information technol-
ogy investment. Today, information technology activities are still considered important to short and 
long-term objectives of organizations, but their costs and investment proposals are more carefully 
scrutinized. At the same time, expectations of information technology continue to rise. 

Information technology stakeholders often develop and hold expectations of technology deliv-
erables that are not always realistic. For example, there is a common perception that computers can 
do anything and everything. There is also a common perception that computers are responsible for 
whatever goes wrong in a work place or in serving customers. These unrealistic expectations present 
a challenge to information technology executives who need to continuously seek funding support 
from top-management. The extent and quality of systems use is influenced, to a large extend, by 
users’ competency and self-efficacy. 

Technology in and of itself does not create value. Technology users create value in the fusion 
of doing and learning. In other words, value is generated by human-computer interaction. These 
inherent characteristics of computer and information technologies have and continue to pose chal-
lenges and provide opportunities for management. The offshoring phenomenon expands the scope 
for interaction, and this adds new dimensions. Top management and information technology ex-
ecutives see, through offshoring, opportunities to reallocate resources and focus on innovative and 
new services that were not previously available or affordable. While many tasks are offshored, others 
are retained and expanded, and this may give firms a new edge. 

10.3  Risks in offshore outsourcing IT activities  
ANY BUSINESS DECISION involves risks, and that risk is greater in situations when there is 
increased change or uncertainty. The best option is, however, not to avoid decisions or to wait and 
see what might happen elsewhere. The pressure on CEOs and CIOs to reduce costs is real and there 
is no sign that it will be lifted any time soon. Good management practice suggests the careful assess-
ment of potential risks for any decision. Although offshore outsourcing of information technology 
services has been going on for sometime now, our understanding of its impact is still evolving. The 
trend in offshoring has been rapid and there is little doubt that it will continue into the foreseeable 
future. It is critical that offshored projects are carefully studied and cost benefit analyses are carried 
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out to make sure benefits overweigh costs beyond a margin. Only significant cost benefits will war-
rant offshore outsourcing of information technology  services. With only a marginal cost benefit 
of say 10 to15 percent, most organizations are better off retaining their information technology 
activities in-house or in-shore. 

The offshore outsourcing of information technology activities is primarily based on transac-
tion cost economics. That rationale is narrowed down to the cost of labor to a large extent. 
There is an extant discourse among academics, professionals, and business leaders as to the exact 
nature of this cost advantage. In many cases, this cost advantage is evident. However, there is a risk 
in: (1) over-estimating the cost saving, (2) under-estimating the overhead costs that are necessary to 
get to the cost saving stage, and (3) discounting non-cost factors that influence offshore outsourcing 
outcome. The tangible transaction cost economics of offshore outsourcing is more readily mea-
sured by economics and cost accounting models. The intangible costs or benefits of offshore 
outsourcing include issues of organization, behavior, morale, social, strategy, and the like, and these 
require acute management skills and insight. 

These issues, it can be argued, relate to most organizations, whether or not they practice off-
shore outsourcing. However, in the case of offshore outsourcing in general (and offshore outsourc-
ing information technology activities in particular), these issues take on new dimensions and im-
portance. For example, organization intelligence is a critical and volatile asset, particularly as it 
relates to activities such as new ventures and research and development. Organizations are highly 
protective of such information. Organization design, intelligence, and decision making have been 
formed and influenced by such information content. It is inconceivable to think that a large multi-
national corporation can function without timely, accurate, and relevant information. Decisions 
to offshore outsource information technology activities must be carefully deliberated for their po-
tential impact on current and future operations of a firm. In this section, we will review important 
potential risks associated with offshore outsourcing decisions. 

A recent study at Johns Hopkins University surveyed senior IT managers in North America 
and Western Europe to identify the benefits and risks associated with offshoring IT activities. Risks 
to offshoring, these managers believe, stem from: ‘the political situation in a host country’ (political 
unrest, wars, confiscations, nationalizations, and terrorism); ‘enforcement of intellectual property 
rights’ (legal processes, loss of intellectual property rights, propitiatory design features, piracy, and 
trademark infringements); ‘information vulnerability and security’ (lack of regulation and different 
work ethics); ‘immature business environments’ (volatile exchange rates, weak national currency, 
high tax rates, high tariffs on imports and exports, rigid customs laws, and technological infra-
structure); and ‘socio-cultural problems’ (misinterpretations and the population’s attitude toward 
entrepreneurship). 

King and Malhotra also identified a number of generic risks associated with IT outsourcing 
as compared with performing the same IT activities within the firm. They indicate that there is a 
growing awareness of the difficulties that are inherent in offshoring, pointing out that hidden struc-
tural, cultural, legal and financial risk, and costs can easily be overlooked. 

Offshore outsourcing risks of information technology activities stem from the factors shown 
in Figure 10.3. 
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• Decline in employee morale 
• Loss of innovation and know how
• Public reaction to corporate citizenship 
• Regional instability of host country
• Quality control and standards
• Communications and culture  

Figure 10.3: Risks of offshore outsourcing

One of the potential risks of offshore outsourcing information technology services relates to 
employee morale. The reaction to information technology offshoring by individuals has been 
greater than that of outsourcing. This is despite our experience with outsourcing of information 
technology services that ultimately resulted in the  increased application and use of computers. It 
is difficult to assess and measure the risk related to employee morale. The impact can broadly be 
grouped in terms of reduced employee loyalty and diminished work quality. Individuals tend to 
explore job opportunities elsewhere as soon as it is apparent that services might be offshored. Skilled 
and valuable employees will find jobs more quickly, and their departure will impact the quality of 
work and services. This poses great challenges for the project manager. 

Human expertise and innovation is the greatest asset that any organization can develop and 
retain. Thus, loss of innovation and know-how in technology applications due to offshore out-
sourcing of information technology services can pose the greatest risk to an organization. Many 
successful businesses such as Federal Express, American Airlines, Wal-Mart, American Hospital 
Supplies, and United Parcel Services owe their competitive advantage to the creative use of informa-
tion technologies. It takes longer and costs more to develop savvy business employees who are tech-
nically competent. It is very expensive for a firm to build up its human expertise if it decides later 
to revert back to in-house services; it is difficult to re-hire back skilled employees who have taken 
up positions with other firms, possibly with the competition. It is difficult to buy back lost loyalty.

Public loyalty to a firm and its goods and services is influenced by how people perceive the role 
of a firm as a corporate citizen. Corporate CEOs and other senior executives cannot ignore public 
reaction to corporate citizenship. As mentioned earlier, there has been a greater reaction by 
the public to offshoring practices compared with outsourcing. This is partly due to the way that the 
popular press has treated offshoring practices, as mentioned earlier, and partly due to the fact that 
computer and information technologies have been considered as one of the greatest innovations 
ever to affect US and Western European economies. In other words, the offshoring of information 
technology activities is considered more than just sending jobs abroad. Some of the big corpora-
tions, such as IBM and Oracle, have been secretive about their offshoring practices and have, at the 
same time, increased publicity about their community and society contributions . All this suggests 
the potential risks of a negative public reaction to offshore outsourcing. 

Regional instability of the host country is another risk associated with offshore outsourc-
ing practices. For example, the threat of major disruptions arising from political upheaval or war 
in an offshore host country could pose a major risk to service continuity. A politically stable region 
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with higher wages is a better host site for business planning. It is difficult to evaluate labor econom-
ics when issues of potential instability are present. Businesses need to carefully examine the long 
term effect on their business plans from short term gains in wages. Back-up sites outside the region 
and careful security checks on contractors are sometime necessary and are added costs of doing 
business in locations in other countries. 

 Inadequate quality control and standards is another potential risk associated with off-
shore outsourcing of information technology services. Reliability and quality of services are crucial 
to computer and information technology. System down time affects all operations of a business 
and its competitive strength. Customer service and customer satisfaction are directly influenced 
by the reliability and timeliness of information technology services. At the end of the day, it is the 
responsibility of the information technology function in a firm to ensure steady and reliable services 
in support of operations. Compliance with standards and enforcement of quality may reflect the 
vendor’s goals rather than the client’s needs. Project managers must ensure that provisions of quality 
and standards are clearly outlined in contracts with offshore vendors and that they align with the 
goals and objectives of the client. 

 The role of communication and culture in the successful delivery of information tech-
nology services through offshoring cannot be overstated. Success of information technology project 
development in remote sites is heavily influenced by effective communications and clear under-
standing of local culture. Information technology project failure has often been associated with 
inadequate needs analysis, resulting from poor communications. This can be more of an issue in 
offshore outsourcing practices. Understanding organizational culture has also been a factor in the 
success of information technology projects. Communications are more complex and culture is 
more diverse for offshore development projects. There is a risk that project development teams may 
take these complexities too lightly in the interests of time and cost and, as a result, adversely impact 
on the quality and timeliness of information technology services. 

10.4  Opportunities and challenges  
INFORMATION TECHNOLOGY IS an evolving discipline with unique opportunities and 
challenges for the management of this function. These opportunities and challenges are closely 
linked with management strategies and responsibilities for the information technology function. 
Important responsibilities are listed in Figure 10.4. Information technology project management 
has also been evolving over time and in response to the growing needs for enterprise-wide systems. 
Organizations invest in and expect from information technology a great deal, and that, in turn, 
brings about tremendous responsibilities. Contract management adds important new dimensions 
to project management. These include negotiation, monitoring, and communications infrastruc-
ture. Managing cultural diversity is another important dimension added to project management. 
These are discussed in section 10.5.

The long term view of economic theorists suggests greater returns for offshore practice. Several 
important factors affect offshore practice decisions, including where to offshore, the infrastructure 
at vendor site, business conditions, potential risks, and so on. However, low-wage and skilled labor 



197

Chapter 10: Outsourcing and Offshoring IT Projects

have been the overriding factors that influence decisions to offshore information technology ser-
vices. So far, offshoring white-color jobs to low-wage regions of the globe provides significant cost 
advantage to firms in the US and Western Europe. These gains may not be permanent. 

• Develop a vision for the role and contribution of technology in the organization.
• Define an overall hardware and software architecture to include platforms and 

communications.
• Coordinate developmental activities across the organization
• Develop and implement security plans
• Develop and implement contingency plans
• Manage technology transfer and infusion
• Manage vendors
• Rationalize funding and manage expectations
• Manage turnover
• Promote innovation
• Support users
• Provide guidelines for information technology use and application
• Develop and mentor IT expertise
• Ensure alignment with organizational goals and objectives
• Ensure regulatory compliance 
• Ensure security and privacy of personal information

Figure 10.4: Responsibilities

The adverse effect of offshore outsourcing information technology services has been primarily 
on the current job market. However, this effect is more complex than simply jobs leaving the US 
and Western Europe for other regions of the world. While some jobs currently held by information 
technology professionals will be lost to offshore destinations, new jobs that require different skills 
will be created in response to the increased demand for information technology services. Savings 
will enable firms to invest in newer technologies and innovative use of information services. This in 
turn will generate new higher-level jobs and higher turnover. New jobs will require greater expertise 
in business knowledge, systems analysis, communication, integration, team work, quality control, 
risk assessment, and contingency planning. As described in various chapters of this book, effective 
project management requires these skills. 

There has been a great deal of discourse about the short and long-term effects of offshore 
outsourcing practice in academic and professional publications. Some of this discussion relates to 
the overall effects of offshoring while others, more specifically, discuss these effects in terms of core 
competency, firm size, and organization culture. Yet, others discuss these effects relative to the infor-
mation technology job market or national employment (see also Section 6.8). These future trends 
and consequences have been summed up by Overby in an article that incorporates comments by 
several senior information technology executives, listed below in Figure 10.5.

There is little doubt that information technologies and those who know how to manage them 
will continue to play an important role in the success of modern organizations. The key is to retool 
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and stay current in order to be able to respond to new and evolving business needs. In this chap-
ter and throughout this book, we have tried to describe and provide the kind of skill sets that are 
needed to prepare our information technology graduates for new and challenging jobs. 

1. IT jobs will be lost to offshore companies.
2. U.S. IT staffing levels will never return to their previous highs. 
3. IT work that remains will be more important to the business .
4. Firms will continue to offshore application development, legacy maintenance, 

call center operations, and the like. 
5. U.S. companies will keep work that requires close contact with the business, such 

as strategy development, business process improvement, and actual application 
of IT in  the business.

6. IT will become a core competency and economic engine in emerging economies, 
and these emerging economies will complement the U.S. IT industry.

7. U.S. IT executives look beyond the possible short-term offshore savings to the 
long-term impact on the nation’s ability to remain innovative. 

8. The higher-level IT positions that remain will require new skills.
9. U.S. IT degree programs should move more toward broader business education.
10. The IT cohort of the future has to be a good technologist but also be a savvy busi-

nessperson, a hybrid and versatile person.
11. Issues of infrastructure, security, communication and project management are 

important to onshore jobs.
12. There is a need to protect intellectual capital, especially when IT is integrated in 

business processes. 

Figure 10.5: Effects of offshoring on jobs

Information technology is the third largest corporate expense category, and about 50% of 
U.S. capital expenditures by businesses are in IS/IT. This suggests that the potential for offshore 
outsourcing is huge. However, information technology offshoring is only one small part of a much 
broader phenomenon that has enormous implications for Western industrialized countries (whose 
firms are typically the offshoring clients) and for developing nations (whose firms are typically the 
offshoring vendors). 

In an article (Foreign Affairs, Mar/Apr 2006), Princeton University economist and former Fed-
eral Reserve Board Vice Chairman, Alan Blinder, has identified the impact on the West by saying, 
“The world is now in the early stages of a third Industrial revolution – the information age. The 
cheap and easy flow of information around the globe has vastly expanded the scope of tradable 
services, and there is much more to come. Industrial revolutions are big deals. And just like the 
previous two, the third Industrial Revolution will require vast and unsettling adjustments in the 
way Americans and residents of other developed countries work, live, and educate their children.” 

In saying this, Blinder suggests that we must understand the growing offshoring phenomenon 
better and develop management practices that are appropriate for this new environment. It will 
not be possible to manage IT as we have done in the past, and it will be necessary for information 
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technology professionals to develop skill sets that are commensurate with managing in an offshor-
ing-intensive context. Information technology offshoring is expected to expand the global use and 
application of information technologies. As described in this chapter, there are opportunities in 
this new era of global IT growth, and information technology professionals need to prepare in ac-
cordance with the new realities in order to better position themselves for the evolving job market.

Given this understanding, the nature and structure of information technology application and 
use in firms will change drastically in the future. The information technology function will shrink 
in many firms in the industrialized economies. The significance and the role of information tech-
nology in business will, however, remain strong. The type and level of information technology ser-
vices will continue to proliferate and grow. Some information technology jobs will return onshore. 
Only a small fraction of total service jobs in the industrialized economies will go to offshore ven-
dors. Information technology curricula will be revamped, and information technology programs 
will produce necessary cohorts for the new challenges. The service industry in the US and Western 
Europe will grow and trade surpluses in services will increase. 

Given this reality, information technology professionals need to learn to cope with the acceler-
ated pace of job change and turnover. This also means that information technology jobs will remain 
competitive and out of the reach of non-skilled workers. The use of technology has increased over 
the years due to more user-friendly software tools and applications. The scope and nature of jobs 
for the information technology professionals has also changed in spite of the increased role and 
responsibilities of the end-user. The changes created by the offshore outsourcing phenomenon will 
not diminish the role and significance of information technology services or of those with the 
know-how to manage them. 

10.5  The management of offshore information technology projects  
THE OFFSHORE OUTSOURCING phenomenon has had a wide-ranging effect on the man-
agement of the information technology function. The first wave of offshore outsourcing practice 
reduced hardware costs and in turn increased demand for software. The new surge in offshore 
outsourcing has reduced software costs and in turn increased demand for information technology 
applications and services. The international value chain has made information technology more 
affordable to firms of all sizes and types. It has expanded the global application and use of informa-
tion technology and created opportunities for information technology professionals to respond to 
the specific needs of businesses. 

Offshore outsourcing of information technology services has added new dimensions to the 
duties and responsibilities of project managers. Systems that are developed at remote sites in dif-
ferent countries are more difficult to manage due to differences in culture, language, time zone, 
labor law, work habits, and the like. These issues are relevant even to cases where a firm operates 
its own offshore practice. This section will describe the specific set of skills required for the success-
ful management of offshore projects. These skills are listed in Figure 10.6 and discussed below. It is 
important to realize that many of these project management responsibilities are not new, but they 
assume increased importance in the era of offshore outsourcing. 
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• Contract negotiation and management
• Relationship management
• Risk assessment and management
• Planning and integration
• Business process redesign
• Enterprise needs analysis and testing
• Security and privacy planning

Figure 10.6: Skills

Project managers are often involved with negotiation and management of contracts with 
international vendors for the delivery of information technology services. Many firms have their 
legal division draw and finalize these offshore contracts. However, project managers play a crucial 
role in identifying and outlining information needs for these offshore contracts. In this process, 
project managers often interact directly with offshore vendors to negotiate and clarify responsibili-
ties. Communication skills and clear understanding of the culture and language of offshore vendors 
are essential to successful negotiation. 

Project managers are responsible for the development and management of relationships 
between their team members and offshore service providers. Routine and effective collaboration 
and interaction between client and vendor teams is heavily influenced by relationship management. 
While it is necessary to have responsibilities outlined in a contract, it is essential to establish a good 
relationship to facilitate effective collaboration. Relationship management is influenced by a clear 
understanding of culture, language, and the habits of offshore providers. 

Chapter 9 describes the importance of risk assessment and management for information 
technology projects. Section 10.3 above outlines and discusses potential risks associated with off-
shore outsourcing of information technology activities. Risk assessment and risk management 
of offshore projects is more difficult. For example, risks associated with local politics, natural disas-
ter, and communication and network infrastructure in offshore locations are more difficult to assess 
and manage. Project managers must plan for disaster recovery and back up provisions in locations 
outside the vendor country. 

Systems planning and integration also takes on new dimensions in offshore outsourcing 
practice. This may turn out to be a critical problem if the outsourcing firm reduces internal ex-
pertise to the point that planning and integration of information technology services becomes 
dependent on outside vendors. Project managers must carefully assess and retain internal expertise 
in order to plan and integrate information technology needs in alignment with organizational goals 
and objectives. This includes expertise to redesign business processes in order to reap the ben-
efits of offshore provision. Information technology innovation inherently requires careful analysis 
of business processes and often leads to the redesign of these processes. 

Chapter 2 describes how important it is for project managers to realize and understand 
business goals and objectives. As mentioned earlier, there is a need to retain, mentor, and manage 
employees that are business savvy and have technical competency. That skill-set is always needed 
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for enterprise needs analysis and testing of information technologies that are developed by 
vendors outside of the organization. Some information technology needs analysis requires intimate 
knowledge of business operations and intelligence. Firms are sensitive about their business knowl-
edge and intelligence, and the cost of retaining internal expertise for needs analysis and testing is 
well justified in the long term. 

Security and privacy continues to be an important issue for the individual and organization. 
Issues of security and privacy have assumed greater importance in recent years on priority lists of 
information technology executives and project managers. These issues continue to pose challenges 
for management because the technology continues to grow and information technology applica-
tions continue to expand. That is true even in cases where a firm develops and maintains its entire 
information technology services. Offshore outsourcing of these activities will amplify challenges to 
secure the information technology and keep personal information private. 

As mentioned earlier, the effect of offshore outsourcing information technology activities is 
wide ranging; for both the individual and the organization. The range of effects for the indi-
vidual includes career, skills, relationships, privacy, and other considerations. The range of ef-
fects for the organization includes intelligence, knowledge, human expertise, security, and the 
like. A great deal of offshore outsourcing that has already taken place has been to English-speaking 
countries such as India. However, a common language does not mean common cultures, habits, 
procedures, laws, environments, and the like. Communications consist of a great deal more than 
language. Firms and organizations have begun to realize that a common language does not elimi-
nate communication difficulties. That is why it is critical for management to develop and retain 
individuals who clearly understand the business and are competent in technology application. 

In a recent article published in the Journal of the Association for Information Technology (cited in 
the bibliography at the end of this chapter), the authors suggest that management must always re-
tain the ability to anticipate and monitor technological change. These changes are because of tech-
nology growth or those that a vendor makes to the technology applications. Many organizations 
have realized after offshoring their information technology practices that they need to monitor 
changes in technology and to evaluate new developments in hardware and software independently. 
Appraising new developments becomes more difficult as a firm increases its offshore practice and 
salespersons redirect their marketing and promotional efforts toward outside vendors. Salespersons 
have traditionally been a useful outside source for providing information about new developments 
in hardware and software. These outside links will gradually disappear because the offshoring client 
is no longer a potential customer. 

Many of the issues associated with offshore outsourcing were not initially apparent to the man-
agement of information technology services. The opening case in this chapter illustrates some of the 
nuances presented by offshore outsourcing practice. The offshoring phenomenon is still at its early 
stage. Management must continuously monitor and observe experiences gained by the firm and 
by others outside of the firm. Information technology professionals have long realized the need for 
continuous improvement and self-learning. Management must encourage and support self-learning 
by employees. 
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Information technology curricula at universities increasingly emphasize the need for ‘learning 
to learn’. It is not possible to learn everything about the technology and its management in the 
classroom or through a degree. Information technology graduates need to continue developing 
their technical and managerial skills after graduation. Continuous improvement and self-learning 
provide opportunities for career enhancement. Information technology professionals must be able 
to retool quickly in order to take advantage of new developments and add value to their organi-
zation. Demand for skilled information technology people has been and continues to be strong. 
Figure 10.7 lists a few simple, but practical, hints in this respect.

• Make self-learning a hobby
• Observe to learn 
• Listen to learn 
• Ask others for input 
• Learn from mistakes
• Take time to review your work
• Develop a network
• Learn about diversity

Figure 10.7: Hints for career enhancement

10.6  Interview with a project manager  

 Interview  

Q WHAT specific factors, in your 
opinion, are important to offshore 

outsourcing of information technology activi-
ties?

“We need more time up front to 
study whether or not we want to 

go this route and then whom we might want to 
go with. If you end up outsourcing those appli-
cations that have taken your people a long time 
to get the kinks out and to get the users to be 
happy with, you may have a job on your hands. 
If you ask five different project managers about 
their experience with offshoring, you probably 
will get five different responses and that is be-
cause not all applications that have been out-
sourced are the same, and not all providers are 

the same. When we outsourced our computer 
applications, it took us some time to get our 
communications straightened with the outside 
vendor. Now it will be a lot more complicated 
to outsource our applications to a vendor in an-
other country. That is what I mean by putting 
time up front to make sure you know what you 
are doing.”  

Q WHAT are the implications of off-
shoring for internal information 

technology skills and know how?

“The first thing you will notice is that 
there are rumors among your staff 

that jobs are going to be lost and people are go-
ing to be let go, and that is a problem. Some of 
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the people will start looking for other jobs. Your 
skilled and experienced people will find jobs 
quickly. You may end up with a serious prob-
lem when you lose your experienced and skilled 
people. For example, if you plan to keep 50% of 
your people you may end up keeping the 50% 
you don’t want.”

Q WHAT is, in your opinion, the best 
strategy to avoid that kind of person-

nel problem? What is the best strategy to avoid 
losing good people in a situation like that? 

“I don’t know about the best strategy. 
Your skilled people are the most valu-

able resource that you have and you must do 
what you can to protect and keep them. Timely 
and truthful communication always helps. You 
need to let people know what decisions are being 
made and why those decisions are important to 
the long term goals of the information systems 
division. You also want to let people that you 
want to keep know that, in the event that some 
jobs are offshored, you intend to keep them. It 
all depends on how extensive your organization’s 
offshore plans are.” 

Q WHAT are the legal and procedural 
challenges posed by offshore out-

sourcing of information technology services?

“If you are asking about the legal side 
of dealing with outside vendors that 

is a job for our legal department. There are a 
lot of details in writing a contract with outside 
vendors and it is best to leave that to legal people 
in the organization. As a project manager, you 
should be aware of the principles involved and 
you should be clear about responsibilities. You 
want to be clear about responsibilities of your 

team and those of the vendor. That should be 
clear in the contract. Once we had a contract 
with an outside vendor and every time we had an 
issue and needed clarification from the contract 
it was difficult. Our main problem was about 
user support responsibilities. We lived through 
the contract terms but revised it next time it was 
renewed. It is important to keep records of is-
sues as they come up.”   

Q DO you think your users will blame 
offshore providers for information 

technology problems? 

“That depends on how much the us-
ers think the outside provider is 

responsible for. That is why it is important to 
make things clear in the contract and also to let 
users know who is responsible for what. Ulti-
mately, there are some responsibilities that you 
don’t want to offshore. Whatever you pick up 
that others do not will gain you support among 
users.” 

Q WHAT are those responsibilities that 
you do not want to offshore? Can 

you give an example? 

“Those are the kind of responsibili-
ties that involve intelligence and 

the internal workings of the organization. For 
example, if your internal communication and 
information sharing is primarily done by email, 
you may not want to offshore your email ser-
vices. People tend to say a lot by email and it 
accumulates.” 

Q WHAT in your opinion are impor-
tant differences in the evaluation of 

offshore versus in-house services?  
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“The evaluation of offshore services is 
linked to the terms of the contract. 

You want to make sure what is contracted is de-
livered in good time and with quality. There is 
also the quality of interaction with employees of 
the offshore service providers. Development and 
management of those relationships are impor-
tant and it is up to both sides to make it work.” 

 Chapter summary 
OFFSHORE OUTSOURCING OF informa-
tion technology activities is based on transaction 
cost economics. Firms have always looked for 
ways to reduce the costs of producing goods and 
delivering services. Although some information 
technology costs such as hardware, software, 
and communications networks have steadily de-
clined over the years, other costs such as human 
expertise, maintenance, and security have gradu-
ally increased. This has resulted in a net increase 
for the overall cost of information technology 
services. In response to cost pressure, firms have, 
in recent years, adopted two important strate-
gies: (1) outsource information technology ac-
tivities or, in some cases, the entire function, to 
national vendors; and (2) offshore information 
technology services to global vendors. 

The outsourcing and offshoring phenom-
ena have had important effects on the manage-
ment of technology in general and on project 
management in particular. Probably the most 
important impact of outsourcing and offshor-
ing for information technology professionals 
has been on the job market and skills. The out-
sourcing trend resulted in significant employee 
turnover. In most cases, laid off employees were 
hired by vendors in need of skilled workers. Ul-
timately, outsourcing increased the demand for 
information technology services and thus pro-

fessionals. The need for information technology 
professionals grew to the point that there was a 
shortage of skilled workers in the United States 
and Western Europe. 

The offshoring trend, on the other hand, has 
impacted job market and skills somewhat differ-
ently. Information technology jobs as well as ser-
vices have been offshored to vendors in locations 
outside of the US and Western Europe. Many of 
the more routine information technology activi-
ties have been offshored and the number of cur-
rent jobs has been reduced. The jobs that remain 
in the US and Western Europe require higher 
skills: increased business knowledge, systems 
analysis, project management, communication, 
and the like. As with outsourcing, offshoring has 
made information technology more affordable, 
once again increasing the overall demand for in-
formation technology services. 

While outsourcing and offshoring have 
similar characteristics, they differ in several 
ways. Probably the most important distinction 
between outsourcing and offshoring stem from 
the role of culture in vendor nations. Under-
standing local culture as well as labor law, work 
environment, habits, and the like are important 
to the success of offshore projects. Negotiation 
and relationship management are important 
new responsibilities for information technology 
executives and project managers. Team devel-
opment, communication, quality control, risk 
analysis, planning, security, and privacy assume 
a new emphasis in the project development pro-
cess. 

Offshoring has replaced many of the previ-
ous job and career opportunities with new ones, 
making it necessary for information technology 
professionals to retool in order to take advan-
tage of new possibilities. Self-learning and con-
tinuous improvement that have been important 
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traits of information technology professionals 
assume even greater importance. Information 
technology professionals must quickly adapt to 
changing realities in order to add value to their 
organization. The ‘learning to learn’ idea has be-
come more important than ever for information 
technology programs and students. 

In summary: efforts to reduce costs will 
continue; many current jobs will be lost to off-
shore locations; higher paying new jobs will be 

created that require higher skills; value added 
principles continue to be the key; new realities 
require new thinking and new expertise; nego-
tiation, innovation, business knowledge, com-
munication, analysis, and relationship and di-
versity management assume greater importance. 
Global needs for information technology servic-
es will continue to grow, creating opportunities 
and challenges for the information technology 
profession. 

 Discussion questions  

a)This chapter has argued that technology, in 
and of itself, does not provide value and 
that human-computer interaction gener-
ates value. What do you think of this as-
sertion? Would offshore outsourcing of 
information technology services alter the 
effect of human-computer interaction as 
we know it? 

b)Discuss the role and impact of offshore 
outsourcing on organizational innovation 
and know-how. Take a long-term view of 
this issue and describe the role of manage-
ment in the outcome. 

c)The provision of information technology 
services continues to provide unique op-
portunities and challenges to the manage-
ment of these technologies. Organization 
and user expectations are said to pose chal-
lenges and provide opportunities at the 
same time. Discuss how you would rec-
oncile this apparent conflict. In what ways 
does offshore outsourcing of information 
technology services alter these challenges 
and opportunities?  

d)Search the web to find out more about 
some of the more successful offshore ven-
dors, such as Wipro, Infosys Technologies, 

and Tata Consultancy. Prepare a short sum-
mary of your findings for class discussion. 

e)Assume you are the project manager re-
sponsible for the development of an in-
tegrated corporate-level database system. 
Top management in your company is con-
cerned about your proposed costs to devel-
op this system and has suggested that you 
consider offshore outsourcing some of the 
activities. Describe specifically what devel-
opmental activities you would offshore and 
what activities you would not. 

f)Consider the opening case to this chapter. 
What specific suggestions would you offer 
Peggy Zhu in her current situation? What is 
the first thing she should do? What chang-
es should she make in her daily work? How 
should she go about measuring the success 
of their offshore decision? 

g)What risks, other than the ones described 
in this chapter, would you suggest might 
impact on the offshore outsourcing of 
information technology projects? What 
methods would you use to assess those 
risks? 

h)Is user involvement important to the suc-
cess of offshore outsourcing information 
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technology activities? How would you in-
volve users in the design and development 
of offshored information technology proj-
ects? 

i)Consider the following scenario. You are 
the project manager for the development 
of a corporate level system, such as the one 
mentioned above under (d). You were not 
in favor of the decision to offshore those 
activities and neither were your informa-
tion technology personnel. The contract is 
final and you have been asked by the top 

management to facilitate user involvement 
with the development of this project. De-
scribe your plans for doing that. What ac-
tivities, if any, would you involve the users 
in and why? 

j)This chapter suggests that common lan-
guage does not mean common cultures, 
habits, procedures, laws, environments, 
and the like. It argues that communication 
is a great deal more than just the language 
and that common language does not elimi-
nate communication difficulties. Discuss.

 Exercises  

a)A widely-used method for measuring in-
formation technology success is that of 
user satisfaction. You have recently con-
tracted the development of one of your 
projects with an offshore provider in In-
dia. You need to identify factors that are 
important to users of that system. Identify 
critical success factors that you see as im-
portant to the users of that system. What is 
a good method to (a) identify those factors 
and (b) verify them to make sure they are 
important? 

b)Schedule an interview with a project man-
ager who has been involved with offshore 
outsourcing of information technology 
projects. Prepare a set of questions that in-
clude expected and unexpected difficulties, 
risks, personnel issues, quality control, and 
user responses. Ask this project manager 
what is the one thing that they would do 
in any future offshore projects. 

c)Search and find an article that argues in 
favor of offshore outsourcing information 
technology services and one article that ar-
gues against such decisions. Based on your 

reading of these two articles, prepare a ta-
ble to compare and contrast the points in 
favor and against offshore outsourcing of 
information technology activities. 

d)Refer to the interview with a project man-
ager at the end of this chapter and list two 
points that you strongly agree with in the 
interview? Is there a point that you strong-
ly disagree with in the interview? 

e)As described in this chapter, Wal-Mart, the 
largest retailer in the world runs its infor-
mation technology operation entirely in-
house. They also have an extensive train-
ing program that helps them develop and 
retain human expertise. Search and find 
information that describes Wal-Mart’s in-
formation technology training strategy. 
What is unique about their training? How 
does it help them retain their information 
technology experts?  

f)Offshore outsourcing of information tech-
nology services could potentially impact 
human expertise and organizational know-
how. To what extent can organizations 
afford to lower internal expertise? This 
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chapter suggests that the human expertise 
necessary to plan and integrate informa-
tion technology must be retained internal-

ly. Search and find articles that support or 
oppose that contention. 

 Important Concepts  

business process redesign (pg. 200)
communication and culture (pg. 196)
core competency (pg. 190)
cost of labor (pg. 194)
effects for the individual (pg. 201)
effects for the organization (pg. 201)
emotional reaction to outsourcing 
(pg. 191)
employee morale (pg. 195)
enterprise needs analysis and testing 
(pg. 201)
examples of offshored activities 
(pg. 192)
innovation and know-how (pg. 195)
intangible costs or benefits (pg. 194)
job market (pg. 197)
management of offshore projects 
(pg. 199)

management of relationships (pg. 200)
negotiation and management of 
contracts (pg. 200)
offshore outsourcing (pg. 191)
offshoring risks (pg. 193)
organization intelligence (pg. 194)
outsourcing (pg. 189)
planning and integration (pg. 200)
public reaction to corporate 
citizenship (pg. 195)
quality control and standards (pg. 196)
rRegional instability of the host 
country (pg. 195)
risk assessment and management 
(pg. 200)
security and privacy (pg. 201)
tangible transaction cost (pg. 194)
transaction cost economics (pg. 194)
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• What is the importance of quality?
• What is the impact of quality on project management?
• What are the principles of quality management?
• What is the role of quality standards?
• Who are the quality pioneers and what are their contributions?
• What is the role of quality control techniques?
• How can we evaluate quality?
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 Introduction  

Q UALITY MATTERS AND PROJECT MANAGERS MUST PLAN FOR IT. EXPEC-
tations of quality have significantly increased over recent years. Project managers are 

responsible for not only delivering the project on time and within budget but also with expected 
quality. Quality must be in the mind of the project manager throughout the project. 

This chapter will describe the importance of quality issues. This chapter also describes ways of 
identifying quality issues and planning for them. We start with Exhibit 12.1, which discusses issues 
relating to choosing a computer system.

  What do you want from a computer?  
People treat stereotyping with contempt but 

it seems they cannot resist it. We easily group 
people in terms of ‘what they wear’ or ‘what 
they eat’ or the ‘type of car they drive’ or the 
‘kind of work they do’ or some other genre. 
We do the same when it comes to technology. 
For example, we group people as ‘gadget us-
ers’, ‘high tech people’, ‘technophobes’, ‘Inter-
net addicts’, and so on. You probably can add 
several new groups to the list. 

People also seem to have their mind made up 
when it comes to computer attributes. There 
are those who seem to care only about ‘speed’. 
For example, the first thing they ask you about 
your computer is “what is the speed?” There 
are others who seem to care only about ‘mem-
ory’ size. For example, the first thing they ask 
you about your computer is “What’s the Gig 
on your computer?” or “How many Gigs do 
you have on your computer?” Then there is 
the group of people who will first ask about 
software on your computer; audio, video, 
games, and the like. How did that happen?

In the early days of computers, informa-
tion system textbooks often used ‘speed’ and 
‘memory’ to group computers into three cat-
egories of ‘mainframe’, ‘mini’, and ‘micro’ 

computers. For example, a computer with so 
much speed and so much memory would be 
considered a mainframe, a mini, or a micro 
computer. Of course this caused difficulty as 
computer speed and memory increased rapid-
ly; soon a personal computer would have the 
same or even more speed and memory than 
earlier mainframe computers had. So describ-
ing computers in these terms was like hitting 
a moving target. 

The same happened with computer software 
and applications. Increasingly, newer, more 
stable, more powerful, and more user friendly 
software applications were developed at a low-
er cost. Thus, the question of speed, memory, 
software applications, and the like became less 
of an issue from the perspective of the indi-
vidual user. At the same time, software com-
panies came up with applications that did not 
exist before and marketed their products in 
terms of new and better features, usually as a 
turn key system. In fact, most features imbed-
ded in new software or computers are rarely if 
ever used. 

Parallel to this, users grew more knowledge-
able and less afraid of trying computers. Us-
ing a computer gradually required fewer 
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11.1  Quality matters  
IN THE PAST, many projects were completed with little or no consideration for quality control. 
Project managers were primarily concerned with deadlines and resource constraints; they were in-
undated with requests for new projects. Projects were expected to have problems and the results 
of the projects to be less than perfect. There are many examples in the news about quality-related 
problems, indeed, we have reported on many through the exhibits and case studies presented in 
this book. 

Increasingly, quality has become a critical success factor and project managers have sig-
nificantly increased their attention to quality. Sponsors of projects expect to see quality control as 
part of the project development plans. Project managers are responsible not only for delivering a 

programming skills. Online as well as in-
house computer training programs prepared 
an increasing number of users who could use 
a computer to tackle basic tasks. The com-
bination of powerful hardware, user friendly 
software, declining prices, and savvy users cre-
ated exceptional demand for computers and 
information systems. This all happened in a 
matter of a few of decades. 

It is difficult to predict where the technology 
might take us next. Expert predictions about 
technology trends in the past have been by and 
large incorrect. We know that the technology 
will change and we know that those changes 
will impact our work life, but we do not know 
the nature and the extent of those changes. It 
is remarkable how quickly we adapt to new 
technology and how fast we apply it to our 
benefit. Some will argue that technology is 
developed to meet our needs. Others will ar-
gue that technology maps its own trend and 
we adapt our needs to what is offered. 

The reality is that both sides have compro-

mised. Technology has been developed to 
meet our needs, and we have learned to take 
advantage of what it offers. Most people think 
deductively; that is they are good at defining 
a problem and then seeking a solution for 
it. Others think inductively; that is they see 
a tool and then look for problems it might 
solve. The latter approach to using technology 
has produced higher rewards as well as high-
er risks because it leads to the development 
of applications that are outside of the usual 
boundaries. 

People need a machine that is easy to use, is 
reliable, and is inexpensive. What they get out 
of it, by and large, depends on their skill, their 
innovativeness, their willingness to experi-
ment, and their level of motivation. Concerns 
about megahertz or gigahertz and megabytes 
or gigabytes are to a large extent irrelevant. 
The technology has matured to the point that 
its potential is limited only by the aptitude 
of the individual user. The bottleneck is our 
creativity not the power, speed, or memory of 
the computer.
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project on time and within the budget but also according to quality standards. Project quality, 
for example, must be:

(1) Supported by all management. 
(2) Planned for during the design phase. 
(3) Understood and followed by all stakeholders, especially project team members. 
(4) Monitored continuously throughout the project development life cycle. 
(5) Documented for accountability and reference.

End-users of the project output have become more directly involved with defining the project 
by describing their expectations of the resultant product. Increasingly, user satisfaction with the end 
product of a project is recognized as an important measure of success. Users have a greater role in 
determining whether a project is successful. Users are concerned about content, accuracy, format, 
usefulness, ease of use, and timeliness, amongst other factors. 

The American Society for Quality defines quality as follows:
QUALITY IS the totality of features and characteristics of a product or 
service that bears on its ability to satisfy stated or implied needs. 

Ideally, one would like to define and measure quality in terms of the product outcomes as 
perceived by the user. That means different groups will define quality differently. However, most 
people will agree that quality follows the criteria shown in Figure 11.1.

• It is developed in accordance with a written or stated specifications
• It meets industry standards
• It includes characteristics that correspond to user needs 
• It is user friendly and can be used effectively by user groups
• It provides users with accurate output 
• It is robust and reliable
• It is compatible and easy to integrate with related products

Figure 11.1: Quality criteria for an information system

Professionals in any field must believe that quality is important to their careers. It is impor-
tant that all stakeholders in a project buy into the idea of quality and that they practice these ideas 
throughout the project life cycle. Emphasis on product quality has several advantages:  

Financial – quality control reduces the need for rework and maintenance, and that 
translates into financial gain. It costs more in the long term to produce inferior 
products than to spend on quality control. Doing things right the first time is 
always more beneficial. 

Operational – quality control streamlines processes and creates discipline in team 
work. Rework is often uninteresting for team members, and maintenance is 
normally less interesting than creating something new. 

Legal – quality control reduces liability charges that may arise from inaccurate infor-
mation, and security, safety, or privacy violations. In the long run, the orga-
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nization, as well as team members, is better protected by developing quality 
products. 

Contractual – quality control ensures compliance with contractual terms with sup-
pliers and customers. The idea that poorly developed products will increase 
demand for professionals, and ultimately jobs, is a mistaken belief. Quality 
systems increase demand. 

Customer relationships – quality control reduces customer complaints and helps 
build working/professional relationships. For example, customer relationship 
management (CRM) systems are effective only when they are properly de-
signed and developed to address the unique needs of the customer in their 
entirety. Poorly developed products are likely to affect customer relationships 
adversely. 

Reputation – a firm’s reputation is inevitably linked to the quality of its products. In 
highly competitive industries it is important to focus on establishing and main-
taining a reputation for quality. Inferior products damage a firm’s reputation, 
which takes a long time to build. It is difficult to repair a bad image. 

Morale – quality control enhances team morale. Team members respect and value 
what they do and they want others to respect and value their work. They can 
relate to quality value for the customer. Individuals want their name associated 
with a quality product that can help their career. Being involved with many 
projects gives team members experience. Being involved with well developed 
products also enhances their reputation. 

Appraisal – quality can be a good measure of performance evaluation for team mem-
bers. The ultimate success measure for any project relates to how well it sup-
ports customer needs. Teams that produce quality products directly influence 
the success of the product and customer satisfaction and thereby the business 
itself. 

11.2  Quality Management  
QUALITY IS PRIMARILY a management issue. If management does not believe in and support 
quality, it is unlikely that others within the organization will. But quality management must be 
planned for, implemented, and monitored. 

Planning means identifying and applying appropriate quality standards to the project. It 
is important to design for quality and communicate important factors that directly 
contribute to meeting the customer’s requirements. The design of experiments helps 
identify which variables have the most influence on the overall outcome of a process. 
Many scope aspects of projects affect quality like functionality, features, outputs, per-
formance, reliability, and maintainability. 

Implementing quality management means ensuring that the product performs in accordance 
with appropriate quality standards. Quality implementation includes all the activities 
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related to satisfying the relevant quality standards for a project. Another goal of qual-
ity implementation is continuous quality improvement. Benchmarking can be used to 
generate ideas for quality improvements. Quality audits help identify lessons learned 
that can improve performance on current or future projects. 

Monitoring means making sure that specific project results are consistent with appropriate 
quality standards. Monitoring quality is a continuous process throughout the project 
life cycle. Monitoring may result in reworking and process adjustments as the project 
progresses. There are many tools, described in this chapter and elsewhere, for monitor-
ing project quality and project progress. 

The quality pioneers have provided practical guidelines that can help project managers. 
Edward Deming was one of the founders of the quality management principle. He was highly 
influential in helping the Japanese build quality into their products. The Japanese have established a 
quality award named the Deming Prize. Deming believed that the ultimate responsibility for qual-
ity must rest with management and that the importance of product quality must be recognized at 
the top. Deming suggests that quality must be considered at the design phase and must be built into 
the process rather than controlled at the end. He proposed guidelines that are broadly accepted and 
used by the manufacturing industry and that have become part of its quality standards. Deming’s 
fourteen points on quality are presented in Figure 11.2. 

Point Statement
1 Innovate and allocate resources to fulfill the long-term needs of the company and 

customer rather than short-term profitability.
2 Discard the old philosophy of accepting nonconforming products and services.
3 Eliminate dependence on mass inspection for quality control; instead, depend on 

process control, through statistical techniques.
4 Reduce the number of multiple source suppliers. Price has no meaning without 

an integral consideration for quality. Encourage suppliers to use statistical process 
control.

5 Use statistical techniques to identify the two sources of waste:  system faults (85%) 
and local faults (15%); strive to constantly reduce this waste.

6 Institute more thorough and better job related training. 
7 Provide supervision with knowledge of statistical methods; encourage use of these 

methods to identify which nonconformities should be investigated for a solution. 
8 Reduce fear throughout the organization by encouraging open, two-way, non-

punitive communication. The economic loss resulting from fear to ask questions or 
reporting trouble is appalling. 

9 Help reduce waste by encouraging design, research, and sales people to learn more 
about the problems of production. 

10 Eliminate the use of goals and slogans to encourage productivity, unless training and 
management support is also provided. 
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Point Statement
11 Closely examine the impact of work standards. Do they consider quality or 

help anyone do a better job? They often act as an impediment to productivity 
improvement.

12 Institute rudimentary statistical training on a broad scale. 
13 Institute a vigorous program for retraining people in new skills, to keep up with 

changes in materials, methods, product designs, and machinery. 
14 Create a structure in top management that will push every day for continuous 

quality improvement.

Figure 11.2: Edward Deming’s 14 points on quality

In the United States a quality award was named after a former Secretary of Commerce and is 
called the Malcolm Baldrige National Quality Award. Several companies including Texas Instru-
ments, Xerox, and Motorola have won this award. Other quality management pioneers include 
Genichi Taguchi, Philip Crosby, Joseph M. Juran, and Kaoru Ishikawa. 

Taguchi and Crosby argued that the benefits of quality are far greater than its costs. Taguchi 
believed that quality should be considered in the design of a product and must be part of the process 
of product development. Crosby argues that what costs organizations is the lack of quality not the 
cost of quality.

Juran believed in top management involvement in quality management and implementation. 
He argued that management must continuously seek quality and ways of rewarding adherence to 
quality standards. Ishikawa proposed the fish-bone diagram that describes the cause-and-effect 
relationship between quality problems and responsible units (see Section 11.6). 

Each of these quality pioneers has provided useful guidelines and methods for controlling and 
improving product quality. They provide a rich source of information for addressing quality issues. 
While these quality guidelines were developed and proposed primarily for manufacturing and op-
erations, they can be of great help to project managers and professionals in general. Figure 11.3 lists 
important principles of quality management.

11.3  International quality standards  
INTERNATIONAL TRADE AND global competition have made quality a world-wide issue. In 
1987, over 90 countries, including the United States, collaborated and produced a series of stan-
dards known as ISO 9000. The purpose of ISO 9000 is to facilitate international trade by provid-
ing a single set of standards that is recognized and respected by all countries. ISO 9000 is increas-
ingly recognized as the most important quality standard worldwide. Over one hundred countries 
have adopted ISO 9000. This standard is applied to all types of products and services and is used 
by large and small firms as well as public and private ones. 

The International Organization for Standardization (ISO) also established an environment 
management standard called ISO 14000 that specifically deals with the five areas of environ-
mental management, auditing, performance evaluation, labeling, and life-cycle assessment. The 
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internet and global information exchange has brought world markets closer together. Products that 
are intended for international markets will need to follow international standards for quality and 
compatibility. Following international standards will also result in reduced liability and increased 
customer satisfaction. Multinational firms benefit from international standardization as new prod-
ucts and processes will thereby be easy to integrate with their existing technologies and operations. 
(The website www.iso.ch provides more information on international standards.)

• Provide leadership for quality control: top management involvement and 
support are critical. Quality must be an organizational concern. Memos and email 
messages alone do not ensure quality performance. The work force must see 
evidence of management’s commitment to quality. 

• Start at design phase:  quality must be a part of the design. It is more costly to 
instill quality later in the project development life cycle. The later quality is ad-
dressed the costlier it will be to implement. 

• Make it part of the process:  quality control must be present at each stage of 
the project life cycle. 

• Keep it continuous:  the continuous improvement principle is critical to quality 
management. Developing products within the limits of ‘acceptance’ is a short-
sighted approach; obtaining the highest standards must be the target. 

• Empower team members to manage quality:  plan for quality as part of the 
developmental process and assign individuals to monitor and report on aspects of 
quality. Empowering individuals helps quality control at the level where the task 
is being performed. 

• Train team members for quality control and assessment:  ensure understand-
ing of the quality principle. Team members need to know what is meant by qual-
ity management, how to ensure quality, how to measure quality, how to respond 
to quality problems, and how to record it. 

• Reward teams for quality performance:  project deadlines and budget con-
straints have traditionally been used as criteria for performance appraisal. It is 
equally important to merit quality of performance. Individuals understand reward 
systems that affect them. 

• Promote free and open communication:  eliminate compliance through fear. 
Explore avenues to promote a willingness to manage quality; promote an envi-
ronment that supports quality work. 

Figure 11.3: Principles of quality management

11.4  Capability maturity model (CMM)  

IN MOST OF this chapter we are referring to the quality of the product. However, the capability 
maturity model (CMM) refers to the maturity of the organization that produces the product. 
The implication is that a company that is more mature (measured on a scale of 1 to 5) is more likely 
to produce quality products. Thus the capability maturity model is a framework that can be used 
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for evaluating processes used in product development and project management. The CMM classi-
fies the maturity of these processes in an organization into five levels, with Level 5 being the most 
mature. The CMM framework specifies the characteristics that the various levels should have rather 
than prescribing any particular processes. It also provides advice and guidance related to the im-
provements necessary to move from a lower maturity level upward. However, the CMM, although 
being a maturity framework and not prescriptive, does embody a certain philosophy concerning the 
way products should be developed.

CMM was created by the Software Engineering Institute (SEI) at Carnegie Mellon University 
for the US Department of Defense to help assess the software engineering capability of their suppli-
ers and subcontractors. Its original goal was to ‘advance software engineering practice’ in light of the 
increasing dependence of the military on software and the increasing recognition that software was 
problematic in terms of its delivery, escalating costs, and customer dissatisfaction. CMM now aims 
to ensure the development and operation of systems with predictable and improved cost, schedules, 
and quality. Although intended for use only in software development, it has become a useful tool 
in gauging the maturity of other business processes, such as manufacturing, auditing, and project 
management.

According to Mark Paulk and his colleagues at SEI, CMM provides organizations with guid-
ance on how to gain control of their processes and how to evolve towards an organizational culture 
with process and management excellence at its core. The CMM was designed to guide organizations 
in selecting process improvement strategies by determining current process maturity and identify-
ing the issues most critical to quality and process improvement.

Since the early days, SEI has defined a number of other capability maturity models, based on 
the success of the original CMM for Software. These relate to wider areas and other issues than just 
software engineering, for example, they defined a People model (P-CMM), a Software Acquisition 
model (SA-CMM) and a Systems Engineering model (SE-CMM), among others. More recently 
they have focused their attentions on defining a new model that integrates these previously separate 
and individual models. This model is known as the CMMI (Capability Maturity Model Integra-
tion). This work attempts to integrate the existing models into a common meta model with com-
mon terminology, processes, and activities.

The P-CMM is designed to help organizations improve their workforce processes by provid-
ing a path for them to move from ad hoc management and use of human resources through to the 
more disciplined management of a skilled, knowledgeable, and motivated workforce in a staged 
approach. The CMM framework provides a context in which policies, procedures, and practices 
are defined and established that enable good practices to be repeated, transferred across groups, and 
standardized. CMM has five maturity levels shown in Figure 11.4 and characterized as follows.

Initial: Level 1 – project management and use of human resources is characterized as 
ad hoc or possibly chaotic. Processes are generally not defined, and success or 
failure depends on the capabilities of the individuals involved. Typically project 
development lurches from crisis to crisis, tasks are frequently delivered late and 
over budget, and there is little effective management and control. 
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Initial: Level 1
Unpredictable and poorly 

controlled

Repeatable: Level 2
Able to repeat previously 

mastered tasks

Defined:  Level 3
Process is understood

Managed:  Level 4
Process is measured and 

controlled

Optimizing:  Level 5
Focus on process 

improvement

Disciplined

process

Standard

process

Predictable

process

Improving

process

Figure 11.4: Capability maturity model

Repeatable: Level 2 - policies for managing the project are identified and established 
based on experience. Project development is characterized by being practiced, 
documented, enforced, trained, measured and able to improve. Management 
process and controls are also established for planning, estimating, and tracking 
costs, schedules, functionality, etc. Project standards are defined and followed. 
For an organization to be in Level 2, projects and processes are essentially man-
aged and under control with realistic plans based on performance of previous 
projects. 

Defined: Level 3 - the standard project and management processes are documented 
and form a coherent, integrated, and standard approach to project develop-
ment for the organization as a whole. The processes are well defined, relatively 
stable, and recognized as the organization’s approach to project development. 
A group exists that is responsible for maintaining and improving these stan-
dard processes, and an organization-wide training program for communicating 
and imparting knowledge and skills concerning the processes has been imple-
mented. Overall, management should understand and be in control of quality 
and technical progress on each project. 

Managed: Level 4 - quantitative quality and productivity measures are established 
for key tasks and management activities across all projects and goals are set 
that will help ensure consistency, understanding, and improvement of the pro-
cesses. The level is characterized as measured and predictable.
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Optimizing: Level 5 - the whole organization is focused on continuous process im-
provement on a proactive basis. The ability to identify strengths and weak-
nesses, to assess new technologies and process innovations, and to take action 
to improve things on these bases is in place. The level is one of continuous 
process improvement on a planned and managed basis as a standard activity. 

Each Maturity Level (except Level 1) contains a number of Key Process Areas that need to be 
focused upon in order to achieve a particular Capability Maturity Level. These are shown in Figure 
11.5.

Process 
categories

Levels

Management

Project planning, 
management, etc

Organizational

Senior management 
review, etc

Engineering

Requirements 
analysis, design,  

testing, etc
Optimizing:  

Level 5
Technology change 

management
Process change 
management

Defect prevention

Managed:  
Level 4

Quantitative process 
management

Defined:  
Level 3

Integrated management
Inter-group co-ordination

quality management

Repeatable: 
Level 2

Requirements management
Project planning
Project tracking

Subcontract management
Quality assurance

Configuration management

Organizational 
process definition
Training program

product engineering
Peer reviews

Initial: 
Level 1

Ad hoc processes

Figure 11.5: Key process areas grouped according to CMM level and process category

11.5  Quality planning  

QUALITY SHOULD BE planned for and not seen as an afterthought. Project managers need 
to identify the attributes of the project that relate to quality so that the quality standards for these 
attributes can be measured conveniently when the project is up and running. Discussions with 
the stakeholders will have identified particular attributes of the project output that are seen as key 
features. 

These features may relate to the functionality of the resultant product. Is the product of the 
project that which was expected (and which was promised) in terms of detail and range? In other 
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words the product outcome should conform to requirements. One aspect of this will relate to ac-
curacy - is the product produced accurate (or at least accurate enough for the intended use)? Is the 
performance of the product as predicted? If the product produces output, is data throughput as 
expected, in the hoped-for volumes, is the load on the technology as predicted, and is the informa-
tion produced in a timely fashion? 

Other sets of issues relate to fitness of purpose, for example, is the interface suitable? Are there 
different interface options for users with different levels of sophistication with technology? Does it 
therefore have a flexible interface? If the product has outputs, do the users find the outputs easy to 
interpret? In general terms, is the product easy to use? Is the product reliable so that maintenance 
will not be a major problem and the users believe the product will not fail frequently?

The quality plan should be a written document and provide the above measurements and 
details within the context of sections on requirements, project organization, responsibilities, and 
quality control techniques. It should also provide a timetable showing when the quality tests will 
be made, and so on.

The above suggests some of the quality features that the project manager should plan for, en-
suring that data is collected about these features during the project and as part of project closure. 
Much will depend on good relationships with the users, customers, and other stakeholders so that 
key features can be identified and be given measures of quality that can be used as markers. Quality 
control techniques can help the process of planning quality control, measuring the required stan-
dards, and assessing the quality of the project’s product.

Achieving quality does cost the organization in a number of ways. Some costs are for preven-
tion; the cost of planning for quality throughout the project life cycle to ensure that the end prod-
uct meets acceptable standards. Some costs are for evaluation; the cost of testing and evaluating 
the product and the processes throughout the project life cycle. Some costs occur before release; 
the remedy cost to correct imperfection in the product before it is released. Some costs occur after 
release; the remedy cost for post-release or after sale problems. Some costs are for facilities; the cost 
of procurement and maintenance of testing equipment and facilities. However, the cost of noncon-
formance, for taking responsibility for failures, or for not meeting quality expectations can be even 
greater to the organization than the cost of ensuring quality.

11.6  Quality control techniques  
FISH-BONE DIAGRAM
The fish-bone diagram or Ishikawa diagram helps to identify the source of quality prob-

lems. It is called a fish-bone diagram because entities that influence quality are connected in a way 
that resembles the skeleton of a fish. This method is also called a cause-and-effect diagram because 
it helps link quality problems with the responsible sources. Figure 11.6 shows an example of a fish-
bone diagram for an IT system. Quality problem sources for each heading (hardware, software, 
team, vendor) are identified by arrows. For example, possible sources of quality problems that relate 
to hardware such as memory, platform, and power are identified by arrows pointed at the heading 
labeled ‘hardware’. 
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Figure 11.6: Example of fish-bone diagram

Once a problem is identified it is possible to work backward and trace the sources of the 
problem. Fish-bone diagrams enable us to focus our efforts and resources on a relatively small area 
rather than having to evaluate all possible sources of a problem. You could also consider the work 
breakdown structure as a tool that enables project managers to narrow sources of quality issues. 

PARETO CHARTS
Pareto charts or diagrams are useful in organizing and prioritizing problem areas. A nine-

teenth century economist, Vilfredo Pareto, developed these charts. As quality management tools, 
these charts readily identify problems that have the greatest effect on the success of a project. Juran 
suggests that 80% of problems stem from 20% of the possible sources. Pareto charts help us identify 
those few causes that result in most of the quality problems in a product. 

To create a Pareto chart, the frequency of events is used to draw histograms to show how often 
a problem occurs. For example, assume user complaints for a newly installed information system are 
grouped into the five categories of ‘content’, ‘accuracy’, ‘interface’, ‘ease of use’, and ‘timeliness’. For 
each problem area, Figure 11.7 provides the number of complaints collected over a period of time. 
In grouping user complaints, it is important to capture the real source of dissatisfaction and to use 
labels that can be linked to functions. In other words, it must be possible to link user complaints 
to system attributes. For example, complaints about system accuracy are expected to relate to data 
collection, data entry, or data analysis. 

Figure 11.8 provides cumulative percentages of user complaints for the newly installed system. 
This tally of user complaints suggests that nearly 74% of the problems are caused by either system 
‘interface’ or ‘ease of use’ aspects. This is close to the 80-20 law (sometimes referred to as the Pa-
reto optimum). In the case of the newly installed information system, the project manager must 
focus remedial efforts on making the system easier to use and to improving the interface since these 
two problem areas account for the majority of the complaints. This does not mean that the proj-
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ect manager should ignore other quality problems raised by the users. All these problems must be 
checked. However, a Pareto chart provides a way of prioritizing quality problems and enabling the 
project manager to address the majority of complaints quickly. 

Problem category Frequency of complaints Percentage
Content 12 13.0
Accuracy 4 4.3
Interface 28 30.4

Ease of use 40 43.5
Timeliness 8 8.8

Total 92 100%

Figure 11.7: Statistics for user complaints of a newly developed application

The project manager must also consider the nature and type of each problem. Sometimes, you 
may get very few complaints about a particular feature, but that might be because very few users use 
that feature. Some problems are serious even though few users complain about them. Consider, for 
example the problem with accuracy. Although the number of complaints in the preceding example 
for accuracy problems is only four out of 92, it still requires attention because of the nature of the 
problem. Given the small number of people complaining about accuracy, the project manager 
might well interview those individuals in order to understand the nature and severity of the prob-
lem more fully before proceeding to develop a solution to the problem. 

Problem category Percentage Cumulative %
Ease of use 43.5 43.5
Interface 30.4 73.9
Content 13.0 86.9

Timeliness 8.8 95.7
Accuracy 4.3 100.0

Figure 11.8: Cumulative percentage of user complaints

It is possible that complaints about the product are due to a deficiency in user skills rather than 
features. If so, it might be more effective to plan a user training program to address these problems. 
In other words, it is important to identify the real source of a problem, but that may not always be 
easy because sometimes a user’s description of a problem may be misleading, vague, or inaccurate. 
In such cases, the project manager must try to understand the true nature of the user’s concern 
rather than discard the report as inaccurate or irrelevant. The ultimate test of a good product is 
closely tied to user satisfaction and how well it can help users accomplish their goals. 

CONTROL CHARTS 
Quality control charts help project managers to see the pattern of change in product qual-
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ity. These charts describe occurrences rather than detect quality problems and therefore help the 
project manager control for quality. Control charts show whether or not events progress in a normal 
trend. In a normal situation, quality problems occur randomly rather than in a pattern. If events oc-
cur in a non-random fashion then there is a quality problem. The project manager needs to determine 
therefore whether events happen randomly or if there is a pattern. Further, the project manager 
needs to determine a range within which an event is considered normal. For example, if past expe-
rience suggests that testing should take between 8 to 12 hours then any case outside that range can 
be considered out of the ordinary. The acceptable range is usually built around the mean score for 
the event. For our example, the mean score for testing should be around 10 hours and we consider 
‘acceptable’ two hours above or below the mean. 

Therefore, the main question that control charts provide answers for is whether events happen 
within an acceptable range and, if not, whether irregularity is a random occurrence with no par-
ticular pattern or not. Plotting the values for occurrences shows whether events happen outside the 
‘acceptable’ range as well as the pattern of these violations. 

The seven run rule suggests that if events happen in the same direction (upward or down-
ward) for seven times in a row then there is a problem. You may also determine a range around the 
mean for events to be considered normal. If events occur too far from the mean, upward or down-
ward, then a violation has occurred that requires recording and attention. 

BENCHMARKING 
Benchmarking happens when the project manager uses a standard (a case) as a guide and 

compares productivity, accuracy, timeliness, cost, and other indicators of quality with that stan-
dard. The selected standard provides a target for the project manager to work toward. It is similar 
to having an ideal case that you would want to repeat. Consider a project that has been completed 
within budget, on time, and that has earned the best possible response from the users. In other 
words, everything about this project went smoothly and according to the plan. This project can 
be considered a target or an example for the project manager and the team to repeat. Therefore, 
benchmarking is about comparing our current performance with something we have done before 
or something others have done before. As shown in Figure 11.9, benchmarking has a number of 
issues associated with it.

• The target project must be comparable with the current project to avoid com-
paring ‘apples and oranges’ 

• Technology used in the target project must be comparable with what is needed 
for the current project to make the comparison realistic

• The target project must have been developed under normal conditions; excep-
tional circumstances do not provide appropriate examples

• Recent projects are more appropriate as targets since major changes may occur in 
tools and methods

Figure 11.9: Benchmarking
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TESTING
Whereas many professionals think of testing as a stage that comes near the end of product 

development, testing should be done during almost every phase of the product development life 
cycle. There are different levels of testing. For example in software development, a unit test is done 
to test each individual program module to ensure it is free of bugs; integration testing is necessary 
to test how well a group of programs are integrated and how well they work as an integrated system; 
system testing is an overall system test for all components included; and user acceptance tests how 
well potential users in the organization perceive and accept the new system.

11.7  Statistical quality control  
DECISIONS ARE MADE based on a qualitative or quantitative analysis of a situation. 
Sometimes, a combination of these two approaches is used. A qualitative approach relies primarily 
on the analysis of intangible and subjective factors. A case study might be an example of a qualita-
tive approach. A quantitative approach, on the other hand, involves data analysis. A survey design 
is an example of a qualitative approach. There are pros and cons to each of these approaches. Some 
decision makers are better at using the qualitative approach while others are more comfortable with 
using the quantitative approach. Further, some decisions are better supported using a qualitative 
approach and some decisions are better supported through data analysis. Not all situations provide 
an opportunity for data collection and not all situations can benefit from a subjective approach. 

An effective qualitative approach requires intuition, impartiality, consistency, broad knowl-
edge of a given situation, and the ability to synthesize findings. An effective quantitative approach 
requires the knowledge of statistics, study design skill, the ability to use an analysis tool, and the 
ability to interpret results and relate them to the original decision problem. The important question 
about the appropriateness of an approach is directly linked to the effectiveness of the results and 
the confidence that the decision maker has in those results. There is little value in results that are 
not understood. 

Statistical quality control is based on the analysis of data that are collected about specific 
situations. Statistical quality control is frequently used to set standards as well as detect and correct 
errors in product development. When possible, data must be collected and analyzed to help deci-
sions regarding quality and performance. Mean score and standard deviation are used to determine 
the range for quality acceptance. Occurrences outside an acceptable range are detected and actions 
are taken to remedy the situation. The accuracy and reliability of statistical analysis and results are 
directly linked to the quality of data collected. The project manager must, therefore, pay close at-
tention to what data are collected and how they are analyzed. 

The reliability of data analysis results also depends on the sample size. A sample size that is 
too large will be more costly and time consuming. A sample size that is too small may result in in-
accuracy. One approach is to select a certain percentage (for example, 5%) of the total population. 
While a percentage approach may work for some problems it may not be appropriate for all situa-
tions. For example, for a population of 100 a sample of 5 may be too small whereas for a population 
of 1000 a sample of 50 may be good. Therefore, a constant percentage may not work in all cases. 
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A more popular approach to determine sample size is based on:
1) The degree of confidence we want to have in the outcome, 
2) The number of errors we are prepared to tolerate, and 
3) The standard deviation of the population. 

As you can see, this sample size selection approach relies heavily on variance rather than the 
size of the population. 

The level of confidence frequently used corresponds to 1, 2, or 3 standard deviations about 
the mean. Standard deviations of 1, 2, and 3 cover 90%, 95%, and 99.7% of the area under the 
normal distribution curve, respectively. The higher the confidence level, the greater the areas under 
the normal distribution curve. Standard deviation is represented in statistics by the Greek symbol � 
(sigma). The z value or confidence factor for 1, 2, and 3 standard deviations is 1.645, 1.96, and 
2.96, respectively. See Appendix F, normal distribution table, for other values. The information 
for these three levels of confidence are: 

Confidence level Standard deviation (σ) z value
90% or 0.90 1 1.645
95% or 0.95 2 1.96

99.7% or 0.997 3 2.96

Figure 11.10: provides the standard distribution curve table

The error factor that we are prepared to tolerate can be determined by creating a range about 
the mean. Assume that your company has leased a broadband communication line from an outside 
vendor to link your financial applications to a remote server. Your outside vendor has guaranteed 
that this communication line will be up 99.7% of the time. This means the system will not be 
down for more than 43 minutes in a given day [24 x 60 x .03]. In order to determine whether the 
system is as reliable as your vendor suggests, you want to collect data on the system reliability. 
You have determined that the total error in predicting the system down time should not exceed 5 
minutes. That means if the population mean for down time is 43 minutes in a day, you want to 
select a sample size (n) that assures you the down time mean is in the interval between 38 and 48 
minutes [43 - 5 and 43 + 5]. In other words, the error factor that you are prepared to tolerate for 
this experiment is 5 minutes. 

The third component you need to determine for your sample size is the standard deviation 
of the population. You need to estimate the variation in the population. This can be accomplished 
through a pilot survey based on say, three weeks of observation. You can monitor the system and 
collect down time data for three weeks to calculate the standard deviation. You could also use the 
mean score of this survey to determine your error factor described earlier. Assume you have con-
ducted a pilot survey based on three weeks of data and have found the sample standard deviation 
to be 7.5 minutes. You can use the following formula to determine sample size n for your study:
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n = sample standard deviation x (confidence level/error factor) 2

or 
n = [(z x s)/e] 2

where: n is the sample size, z is the z score associated with the confidence level, s is the 
standard deviation of the sample, and e is the error factor.

Using this formula, sample size n for our problem will be: 
n = [(2.96 x 7.5)/5] 2

n = (4.44) 2

n = 19.7 (or 20 days)
Notice that 2.96 is the z value or confidence factor associated with 99.7% guaranteed up time. 

The sample size of 20 days may or may not provide the project manager with the estimate of true 
mean of down time for the new communication line with plus or minus 5 days. This is because the 
standard deviation of sample size is an estimate; we do not know the true variance of the popula-
tion. However, this approach is often used to determine the sample size for survey studies. 

11.8  Interview with a project manager  
IN THE OPENING exhibit for Chapter 7 we recalled a conversation with a student in which 
the student suggests different reasons why he wants to extend the deadline date for coursework, 
whereas the professor seems to be sticking to her guns. We have previously interviewed project 
managers in business, industry and not-for-profit organizations. Here we interview a professor of 
information systems about his experiences of supervising student projects over many years.

 Interview  

Q HOW many student projects have 
you supervised?

“Hundreds! The most common are 
undergraduate projects. In order 

to achieve their qualifications there are lots of 
examinations, but I feel the most important as-
sessment is the project as it is truly the student’s 
own work. It simulates what they might do in 
their future work. It can last for anything up to 
a year and normally carries the equivalent marks 
of one course of three hours per week through-
out the year. The student does some empirical 
work (often including software development) 
and produces a written project report. And 
normally the student enjoys doing the project. 

Often it is the sole extended topic of conversa-
tion between a student and his potential future 
employers. “

Q ARE there other sorts of student 
projects?

“Of course. There is normally a prac-
tical project as part of a Masters’ 

program and this may be connected to a com-
pany requirement. Then of course there is the 
much more demanding PhD project which can 
take over three years or more to complete. There 
are also group projects in some universities, sim-
ilar to conventional projects but carried out by a 
group of 4-6 students.”
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Q FROM the point of view of the pro-
fessor which are the best students?

“Well teachers differ as do students, 
but I like students who are en-

thusiastic about their project, are well organized 
and do not need to be told about planning (and 
their plans are realistic), and see me when they 
have a genuine question to discuss (not simply 
either to say ‘hello’ or ask ‘what is the next thing 
I should do?’). With good students we have 
conversations, not question-and-answer sessions 
and I am enthused and interested at the end of 
meetings. They give me some notice – at least 
a few days – to read material beforehand. They 
always turn up on time (I expect them to in-
form me if they cannot make it – and of course 
I will inform them if I will be late or unavail-
able). They write well and talk well. Meetings 
with project students enable me to discuss other 
issues with them including general progress on 
the course as a whole and their integration in 
university life. And, one more thing, they are 
polite, pleasant and interesting to be with. You 
will be surprised, perhaps, that many students 
(but not all of course) conform to this appar-
ently idealistic picture”. 

Q HOW often do you meet your stu-
dents?

“For most projects, either once a week 
or once a fortnight. As I said, I 

prefer it if there is an agreed topic for the next 
meeting, be it to address a particular student’s 
concern, to discuss a chapter that the student 
has written (for use of English as well as con-
tent), agree that the student’s plan is appropriate 
or discuss a paper that the student has read.”

Q WHAT are the most important les-
sons for the student?

“Most universities lay down ‘house 
rules’ for the project report. They 

concern things like the maximum and minimum 
number of words, styles for layout, ways of ref-
erencing, and so on. It is surprising how many 
students don’t follow them. This is stupid as it 
is sacrificing marks and sometimes may actually 
lead to a project mark of zero. Secondly, there 
is no substitute for good planning – and some 
gaps should be left in the plan in case things do 
go wrong (they inevitably do). Allow time espe-
cially for revising the drafts. Most students don’t 
like writing and find it difficult. They are less 
practiced at it. But they need to communicate 
their work and their ideas – otherwise, what is 
the point? Also, if students have a genuine prob-
lem, discuss it with their supervisor as soon as 
possible – don’t leave it as it won’t go away and 
it will be easier to solve earlier on. Surprisingly, 
as most projects are challenging, the least prob-
lematic aspect tends to be the empirical work as 
students tend to love doing the practical work 
and feel confident about it.“

Q YOU put a stress on problems that 
they have with ‘writing up’. What 

guidelines have you to help the student?

“The structure of the report, which 
could consist of a variation on the 

following - title page, abstract/executive sum-
mary, table of contents, introduction, literature 
review, research method, research completed, 
results, conclusion, references – is sometimes 
‘dictated’ by the ‘house rules’ but is always im-
portant. The number of words is usually a prob-
lem. At the beginning, the student thinks ‘how 
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can I write 20000 words (or whatever)? At the 
end, the student thinks ‘how can I write only 
20000 words about this? So the student must 
be very selective, choosing only those aspects 
that are directly relevant to the project in hand. 
Sacrifice those papers you have read and things 
that you have done, which are not directly rele-
vant. The material may be organized in different 
ways, for example, by chronological ordering 
(by time the data was collected); order by space 
(describing each part in turn and the relation-
ship between the parts); by increasing impor-
tance, which adds weight to the most significant 
findings; general to particular – oh there are lots 
of ways but choose an appropriate one and be 
consistent, Oh and very important, don’t cheat! 
Always acknowledge your references. Copying 
material, for example from the Internet, can 
be spotted. The reader notices changes of style, 
uses of English, and terminology. Further, there 
are organizations, which many universities use, 
that will look for examples of copied material in 
projects. The penalties can be very high, includ-
ing immediate expulsion from the university”.

Q YOU have said that the structure of 
the report is important – can you 

give more details?

“OK – this is what I tell my stu-
dents, but I also say this can be 

varied according to the particular project. First 
get the title right. Make it less than 10 words. 
To do that, write down every word related to the 
topic then select a minimum number that gives 
the essence of your report. It must be accurate, 
must capture the true essence of the report, be 
easy to understand and easy to remember.

In the abstract you tell your readers about 
your report in a nutshell. Make it in one para-

graph if possible, expand the title and state early 
why this study is important, state what you did 
and what you found. Point out why your find-
ings are useful, mention follow up opportuni-
ties, make it attractive for the reader to continue 
and remember, busy people, for example the ex-
ternal examiner, may only read the abstract.

In the introduction you establish that this 
topic is important and it needs to be addressed, 
what has been done in this area and what you 
know about it, what has not been done in this 
area that needs to be done, and what this study 
does that links to the above. Tell the reader what 
to expect in your report.

In the background chapter give a thorough 
review of the literature on this topic, relate to 
prior works in this area and describe how the 
prior cumulative work helped the current study, 
identify the gap that exists in our current under-
standing for this topic, provide the rationale for 
the current study and don’t promise what you 
cannot deliver.

In the methods chapter, describe fully the 
methodology used in the study, present your 
methods in a logical sequence and think about 
how appropriate they are, and provide evidence 
that other similar studies successfully used the 
same methods.

In the analysis and results chapter, describe 
your analysis with every result that you plan to 
give, sequence the results for a cumulative effect, 
use tables and figures and refer to them in your 
text, make tables and figures self-explanatory by 
providing headings and labels and be factual, 
minimize opinions on results, as your opinions 
can come up under discussions later. 

In the discussions and conclusions chapter 
outline the contributions of your work, inter-
pret results as you see them, discuss your results 
in the context of other findings, describe oppor-
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tunities for follow-up studies, describe the limi-
tations of your work and describe what else you 
would have liked to do but could not under the 
current study design.

In the bibliography house rules may well 
apply but whatever format or style you use, be 
consistent. Make sure the information is com-
plete. Include only references that you used and 
cited in your report. Make the source (journal) 
clear - use italic, bold, underline – and list all 
authors’ names.

As I say, this is general advice and can be 
adapted according to the house rules of a par-
ticular university or project”.

Q AND use of English?

“You are not writing a lit-
erary masterpiece. You 

are communicating what you have done in your 
project! So keep it simple – short sentences, 
short words (unless a technical term is appro-
priate), avoid flowery language, one topic per 
paragraph, avoid vagueness and take care with 
spelling, punctuation and grammar. All obvi-
ous things! Use illustrations to break up the text 
and make it easier for me (the reader) to enjoy 
reading your project. Make the report look good 
with a consistent layout.

MANY thanks for discussing your ex-
periences with me

“But can I please add something else. I 
am sometimes disappointed by the 

behavior of students during seminars, in terms of 
their attendance and listening span, and in their 
examination performance, where they seem to 
be confused or forget the most basic material at 
times, and I cannot pretend that every project 

supervision experience has been wonderful nor 
every project groundbreaking. However, during 
many years as a project supervisor I have never 
failed to be amazed by the quality of so many 
projects each year. Frequently I am surprised by 
what has been achieved in so short a time, the 
quality of the student’s presentations, sometimes 
to the whole class and sometimes with a poster. 
Some report writing has been of outstanding 
quality, indeed publishable in a good journal 
or conference. Supervising project students has 
been the highlight of my academic life.”

 Chapter summary 
QUALITY MATTERS AND project managers 
are responsible for it. Quality was often compro-
mised in the past because of high demand for 
project output and time constraints. Users need 
to be more directly involved with the design and 
development of the product and in influencing 
the quality of the outcome. Quality products are 
developed when the project manger, team mem-
bers, and users understand and apply quality 
throughout the project life cycle. Quality must 
be:

1) Supported at the organizational level by 
the top management. 

2) Planned for at the design phase. 
3) Understood and adhered to by all 

stakeholders. 
4) Monitored continuously. 
5) Documented for reference and 

accountability. 

Quality saves costs in the long run because 
it reduces rework and maintenance. It helps 
organizations with standards and reduces legal 
problems due to security, safety, and privacy 
violations as well as compliance with contrac-
tual agreements. The most important benefit of 
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quality relates to customer satisfaction and rela-
tionships. A poorly developed product damages 
the reputation of the project manager as well as 
the team. It takes a long time to build a good 
reputation. A damaged reputation adversely af-
fects individual morale reducing enthusiasm 
and interest. Measures of success and customer 
satisfaction inherently include quality appraisal. 

Quality pioneers include Deming, Juran, 
Crosby, Ishikawa, Taguchi, and Crosby. They 
provide relevant guidelines and suggestions for 
management and professionals to improve qual-
ity. International standards include ISO 9000 
and help trade and global competition world 
wide. Another international standard is called 

ISO 14000 that deals with specific areas of au-
diting, performance evaluation, labeling, life-
cycle assessment, and environmental manage-
ment. 

Important quality control techniques in-
clude the fish-bone diagram, which helps to 
identify the source of quality problems; Pareto 
charts, which help to organize and prioritize 
problem areas; control charts, which help to see 
the pattern of change in product quality; bench-
marking, which provides the project manager 
with a model for comparison; and statistical 
quality control, which uses data analysis to de-
tect and analyze problem situations. 

 Discussion questions  

a)Describe three factors that influence qual-
ity. How would you plan for quality con-
trol? Does statistical quality control make 
sense in all situations? Do you find quality 
charts useful to your monitoring of quality. 
Does the seven run rule make sense to you?

b)Discuss the relationship between efficiency 
and quality. Is there a tradeoff between ef-
ficiency and quality? Are more efficient sys-
tems more effective? 

c)It is suggested that quality control is differ-
ent from inspection. Discuss whether this 
statement is true or not and why. What do 

you consider to be important quality issues 
for any product?

d)What did Taguchi believe about quality? 
Crosby? Juran? Ishikawa? 

e)Describe how quality products might lead 
to reduced costs.

f)Which five points of Deming’s 14 points 
do you feel are most important to quality 
product development?  

g)What would you say are the 3 most im-
portant principles that nearly all quality 
pioneers described in this chapter recom-
mend? 

 Exercises  

a)Review Deming’s fourteen points on qual-
ity and describe how these points may help 
the quality of products. These guidelines 
were originally developed to help the man-
ufacturing industry. However, the concepts 
behind many of them apply to all products. 

Do you agree?
b)Figure 11.6 shows an example of a fish-

bone diagram that enables you to trace 
back quality problems to their causes. Four 
variables are described that are the main 
causes of quality problems for customer 
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dissatisfaction with an application. For 
each arrow suggest a title that describes the 
cause of the quality problem. 

c)Use a spreadsheet to plot numbers provid-
ed in Figure 11.7 and Figure 11.8. Use a 
histogram to depict the frequency for each 
of the five quality problem areas. On the 
vertical axis, give information about the 
number of complaints as well as the cumu-

lative frequency for them. 
d)Chris Hong, the network manager at a 

state university, feels flooded by the num-
ber of complaints he receives about a new 
system that was installed about six months 
ago. The following table shows the type of 
complaints that he received within the last 
six weeks. Use a Pareto chart to analyze his 
data and make recommendations.

Week Response 
Time Downtime Unwanted 

Mail
Web 

Connectivity Ease of Use

1 9 2 33 12 15
2 8 3 30 11 13
3 6 3 25 9 12
4 7 4 34 11 11
5 9 3 32 12 10
6 10 2 28 11 8

e)Draw a quality control chart using hypo-
thetical numbers. Make sure there are sev-
en run rule violations. Comment on your 
results. 

f)The office of Computer Services and Fa-
cilities at your university has asked you to 
help them determine how many comput-
er workstations to study. There are 4200 
computers on the campus and CSF wants 
to estimate the average hard disk capac-
ity for these computers without having to 
check every one. Hard disk capacity for 

these stations range from 10 to 100 Gigs. 
The CSF wants the mean score to be calcu-
lated within plus and minus 5 Gigs of the 
population mean. They also want you to 
use .95 degree of confidence. The standard 
deviation of a small survey they carried out 
is 25 Gigs. How many workstations should 
be surveyed? 

g)Describe the pros and cons of each quality 
control technique described in this Chap-
ter.

 Important Concepts  

80-20 law (pg. 221)
benchmarking (pg. 223)
capability maturity model (CMM) 
(pg. 216)
confidence factor (pg. 225)
critical success factor (pg. 211)

Crosby, Philip (pg. 215)
Deming, Edward (pg. 214)
error factor (pg. 225)
fish-bone diagram (pg. 220)
Ishikawa, Kaoru (pg. 215)
ISO 14000 (pg. 215)
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ISO 9000 (pg. 215)
Juran, Joseph M. (pg. 215)
level of confidence (pg. 225)
pareto charts (pg. 221)
pareto optimum (pg. 221)
principles of quality management 
(pg. 216)
product quality advantages (pg. 212)
qualitative analysis (pg. 224)
quality (pg. 212)
quality control charts (pg. 222)
quality costs (pg. 220)
quality criteria (pg. 212)

quality management (pg. 213)
quality pioneers (pg. 214)
quality planning (pg. 219)
quality standards (pg. 212)
quantitative analysis (pg. 224)
sample size (pg. 224)
seven run rule (pg. 223)
standard deviation (pg. 225)
statistical quality control (pg. 224)
system reliability (pg. 225)
Taguchi, Genichi (pg. 215)
testing (pg. 224)
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• Chapter Themes 

12
Measuring Project 

Success

• What is project management?
• How do we assess whether the project is a success or a failure?
• How do we assess the impact of a project on employee 

performance?
• How do we assess the impact of a project on the organization’s 

competitive strength?
• How can we justify technology investment?
• Does the project empower or alienate staff?
• Does top management support the project?
• Are all of the above measurable?

 Themes of Chapter 12  
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 Introduction  

P ROJECT MANAGERS HAVE SIGNIFICANT CHALLENGES AND OPPORTUNI-
ties in modern organizations. Project managers and senior executives face the critical is-

sue of assessing the impact and influence of a project on employees’ performances and the or-
ganization’s competitive strength. For example, technology projects are expected to empower 
employees to improve productivity, service quality, work planning, communication, and so on. 
Increasingly, executives are expected to justify technology investment in terms of its impact on 
employees and their work. But the success or failure of a project is not merely a matter of agree-
ing with whether or not the project was on time and on budget. We discucrotiss a number of 
factors which should be taken into account. To the extent that a project outcome satisfies cus-
tomer needs and accomplishes project specifications within time and budget constraints, it can 
be considered successful. This chapter describes reasons for project failure and factors that in-
fluence project success. This chapter also describes widely-used instruments to measure clients’ 
satisfaction with a technology, to measure the level and type of client involvement in projects, 
and to measure impact and usefulness of project outcome. These instruments are useful tools 
that assist project managers in evaluating success as it is perceived by the client. But first, we 
look at the exhibit below that suggests that the issue of success and failure is more complicated 
than we may have thought! Most projects, like this one, are partial successes and partial failures!

  Sydney Opera House: Success or failure?  
Point-of-view 1: Of course the Sydney Op-

era House is a disaster. Building started in 
1959 and by 1961 it was already 47 weeks 
behind schedule. 

Disagreement with a new government meant 
that Utzon, its original designer, left the proj-
ect in 1966, due to a lack of payments and a 
lack of collaboration, and he later famously 
described the situation as “Malice in Blunder-
land”. The designs changed for the worse in 
terms of the cladding to the podium and the 
paving; the construction of the glass walls; and 
the interior, where Utzon’s plywood corridor 
designs and his acoustic and seating designs 
for the interior of both halls were scrapped 
completely. 

What a laugh - the major hall, which was 
originally to be a multipurpose opera and con-
cert hall, became solely a concert hall and the 
minor hall, originally for stage productions 
only, had the added function of opera to deal 
with, and two more theatres were also added. 
This completely changed the layout of the in-
teriors. More importantly, Utzon considered 
acoustics from the start of design. These de-
signs were subsequently modeled and found 
to be acoustically perfect. As such, the cur-
rent internal organization is sub-optimal with 
clients’ criticizing the acoustics. Surely a basic 
necessity, you might think! The plastic rings 
that hang from the ceiling in the concert hall 
are intended to improve acoustics, but sound 
is always a problem. Under Utzon’s original 
design, they would have not been needed. 
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12.1  Project failure  
IT MIGHT SEEM odd to start a chapter called ‘Measuring Project Success’ with a section entitled 
‘Project failure’. But not all projects are successful, and it is important to learn from failure so as 
to make it less likely to make the same mistakes in the future. The Standish Group published a 
1995 study entitled ‘CHAOS’ that has made a major impact on managers. Following a survey in 
the United States of 365 IT managers of over 8,000 projects, their study reported that only 16% 
of projects could be deemed successful. Success was defined as ‘on time and on budget’. Further, 
31% of projects were canceled before completion. Happily, a follow-up report published in 2003 
suggested that project success rates had improved by over 50% and the number of canceled projects 
reduced to 15%. This ‘good news’ still meant, however, that two-thirds of projects were unsuccess-
ful, even in 2002 when the survey was taken. 

Project failure is rarely attributed to a single factor; often several factors interact and cause a 
project to fail. Some projects fail so badly that the company goes out of business. Some projects fail 
and hardly anyone in the organization notices it. In most cases projects are successful in some as-
pects and fail in other parts. We would hope that the successful aspects are greater and overshadow 
the failed parts. A project is normally considered a failure if it runs over budget, if it completes 
beyond the projected time, or if it does not meet specifications. The easiest way of comparing the 
project plan with the project outcome is by checking that the measurable outcomes were achieved. 
Nevertheless, as we saw in Chapter 3, not all specifications are easily measurable. 

Kalle Lyytinen and Rudy Hirschheim suggest four general categories of failure:
Correspondence failure. This is based on the idea that design objectives are first 

specified in detail and then an evaluation is conducted of the project in terms 

The Opera House was formally completed 
in 1973, at a cost of $102 million. The origi-
nal cost estimate in 1957 was $7 million. The 
original completion date set by the govern-
ment was 1963. ‘On time: On budget’ what a 
joke! And it is not even to specification. What 
a disaster!

Point-of-view 2: The Sydney Opera House is 
one of the most distinctive and famous mod-
ern buildings and an excellent setting for the 
performing arts. It is one of the architectural 
wonders of the world, perhaps the best known 
building of the 20th century, with its design 

and construction involving countless in-
novative design ideas and construction tech-
niques. It is an iconic Australian image and a 
major tourist attraction, yet is a superb venue 
with a Concert Hall, Opera Theatre, Drama 
Theatre, Playhouse, and Studio Theatre. The 
basic design that was accepted in 1955 of Jørn 
Utzon, was fantastic, and the changes made 
have not detracted from this excellence. It was 
a wonderful logo and emblem for the Sydney 
2000 Olympics. Surely no one but the coldest 
hearts can deny that the Sydney Opera House 
is a most magnificent success. 
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of these objectives. If there is a lack of correspondence between management 
objectives and the evaluation, the project can be regarded as a failure.

Process failure. This type of failure is characterized by unsatisfactory development 
performance. It may occur, for example, when a technology project cannot 
produce a workable system or when the development process produces a sys-
tem, but the project runs over budget in terms of cost or time.

Interaction failure. Here, the emphasis shifts, from a mismatch of requirements and 
the project or poor development performance, to a consideration of usage of 
a system. The argument is that if a project is heavily used, then it constitutes a 
success; if it is hardly ever used, or there are major problems involved in using 
the system, then it constitutes a failure. 

Expectation failure. Lyytinen and Hirschheim describe this as a superset of the three 
other types of failure, as it is a more encompassing, politically, and pluralisti-
cally informed view. They characterize correspondence, process, and interac-
tion failure as having one major theme in common: a highly rational image of 
technology development, which views the outcome as mainly a neutral tech-
nical artifact. In contrast, they define expectation failure as the inability of a 
project outcome to meet a specific stakeholder group’s expectations. Failure, in 
this case, signifies a gap between some existing situation and a desired situation 
for members of a particular stakeholder group. 

Following analysis of the One.Tel project, David Avison and David Wilson suggested another 
type of failure:

Business ethos failure. This type of failure is defined as the inability of a project to 
meet requirements because of organizational culture. This may reveal itself, for 
example, in the lack of standards, such as an audit, a development methodol-
ogy, formal documentation, and specifications. This lack of formalism is seen 
by some companies as very positive, to be lauded and championed as excellent 
examples of company ethos. But as the company grows, such values may be 
inappropriate. Thus the company ethos needs to align with the requirements 
of good project management practices. This suggests moving up a CMM level.

The above information shows that the issue of project failure and success is a much broader and 
more complex issue than is sometimes assumed. Although failure is often thought to be caused by 
technological failure of some sort, failure is usually due to organizational and people factors. Indeed, 
a study by Anne Parr and her colleagues suggested that success and failure factors can be due to 
numerous criteria and are frequently due to a fortunate or unfortunate combination of them. Some 
of these factors are listed in Figure 12.1.

A useful technique that can be used at any stage of the project to ascertain views is the struc-
tured walkthrough. This is a formal review of aspects of the project, and can be held at various 
stages of the life cycle. Structured walkthroughs are intended to be team-based reviews of a product, 
but are not intended to be management reviews of individuals or their performance. If used at this 
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stage, the overall quality of the project and its impact can be assessed, though it is also used to assess 
individual deliverables at any stage. It is also an opportunity to inform; if there have been hiccups 
in personal communications. 

• Availability of skilled staff
• Champion supporting the system
• Management support
• Client satisfaction
• Client participation
• Project management
• Understanding of corporate culture
• Communications
• Multi-skilled project manager
• Balanced team
• Methodology
• Appropriate training
• Commitment to change
• Project team empowerment

Figure 12.1:  Potential failure (and success) factors

 Structured walkthroughs have been identified as being of considerable value in the devel-
opment of projects, and they should be held on completion of certain phases of the development. 
It is impractical to hold formal walkthroughs too often, as it causes unnecessary administrative 
overheads. The best approach is to maintain the spirit of the concept by having team members 
discuss all decisions with others, without necessarily calling formal meetings. It is intended that the 
approach will normally promote discussion and exchange of ideas within the team. 

As we have already suggested, technology is rarely a major factor, indeed it might be the easiest 
type of problem to detect and put right. Contingency factors related to the cultural, organizational, 
and people aspects of project development are much more important and fundamental than tech-
nological ones. Success is related to the experience and knowledge of those undertaking the change 
and in using this effectively in the context of the organization where the change is taking place. 

12.2  Evaluating projects: A broader view  
THE ABOVE DISCUSSION might give rise to a broader view of evaluating projects. We have 
previously stressed the theme of ‘on budget and on time’, but there are other ways to assess a project. 
One of the concerns we have is that managers often take a too narrow view of costs and benefits. 
The risk is that managers rely on the measurable to make (or break) the case for and against a project 
because otherwise it is seen as a nebulous decision – one based more on total guesswork than hard 
fact. This seems a sensible approach, but it is unlikely that critical projects will come from such 
a defensive strategy. Further, most gains are made from efficiency-oriented projects and the real 
potential is in effective-oriented projects. We suggest, therefore, that management may provide a 
multiple-perspective view on projects, using broader views of costs and benefits as well as the more 
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traditional ones of dollar costs and benefits. These are briefly described in the following section and 
some are further developed later in the chapter:

Impact analysis: The potential impacts of a project are of many types and include ef-
fects on the operation of the organization, its finances, and its staff. Approaches 
such as event logging, attitude surveys, or measuring the performance of the 
target project, all of which assess the effects of an organizational change, are 
most helpful when used with periodic measurements or before/after compari-
sons. This would suggest that post-implementation evaluation and evaluation 
during project development should both be carried out, as well as the more 
conventional feasibility study, and these should be pre-planned. 

Measures of effectiveness: A discussion of effectiveness implies that a project is ex-
pected to have some desired outcome outside of itself. However, effectiveness 
is subjective and is seen differently by different people. Assessments of a project 
and expectations of it will differ, and it is not a directly measurable quantity. 
Substitute measures have included economic effectiveness; satisfaction of proj-
ect objectives, which will need to be taken into account; and the extent of 
project applicability for clients.

Objectives: Assessment based on the extent to which the project satisfies its objectives 
has been widely accepted as a means of measuring effectiveness. The setting 
of detailed objectives and attainment targets for a wide range of aspects of a 
project is central to this approach and must be planned well in advance. Vari-
ous stakeholder groups can have different objectives, and a range of measuring 
techniques will be needed.

Client satisfaction: Client assessments of projects have been a popular surrogate 
measure of project effectiveness for some time, and client satisfaction derives 
from a match between the perceived importance of the factors assessed and the 
project’s outcome on these factors. The assessments cover a variety of subjects, 
ranging from opinions of individual benefits to direct perceptions of project 
effectiveness and value. 

Utility: The concept of utility is taken from decision theory, where it represents sub-
jective assessments of worth to stakeholders. Techniques such as hierarchies of 
weighted criteria and summing the results have been used. But this cannot take 
into account the value of different combinations of criteria. One approach to 
overcome the problem allows the stakeholder to consider the utility value of 
each option, making any trade-offs between criteria. 

Standards: This quality view is based on the achievement of satisfactory standards, 
as opposed to the attainment of objectives. Standards are set to ensure quality, 
but they vary in type. For example, there must be a statement of requirements 
in order to assess a project’s specific outcome; or a defined set of procedures for 
an organization; standards formally imposed by legislation or relating more to 
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‘good practice’. 
Flexibility: This is variously used to describe the inherent properties of a project, the 

nature of a change or implementation process, or a property of the project 
strategy. The term is also used in distinct senses, such as in describing projects 
that can respond effectively to planned or unanticipated changes either where 
the response does not lead to changes in the nature of the project (flexibility 
is ‘designed in’) or where the response involves the organization changing or 
transforming itself (a characteristic of an ‘organic’ rather than a ‘bureaucratic’ 
organization). Flexibility is nearly always seen as a ‘good thing’. First, it im-
proves the quality of internal processes in ways that may offer a variety of 
performance improvements. Advantages accruing might include higher staff 
morale. Second, it may give firms a competitive edge, for example, through 
the speed of response to an unexpected increase in demand, which other firms 
could not meet. Third, it is part of the ‘survival kit’ of an organization. It may 
be that a measure of flexibility is necessary in a turbulent world: ‘be flexible or 
cease operating’. As a number of writers have noted, the acquisition of flexibil-
ity is not without costs, and these need to be compared with the likely benefits. 

12.3  Causes of failure  
EVERY ORGANIZATION WILL have a profile of projects. Figure 12.2 provides a summary of 
some potential failure events for an organization. 

Project Event Likelihood 
Cancellation High
Late delivery Medium to high
Over budget Medium to high

Quality problems Medium to high
Vendor issues Low to medium

Management issues Low to medium
Employee turnover Low to medium

Technical issues Low

Figure 12.2: Failure events profile

  Depending on the circumstances, some project failures may be more acceptable than others. 
For example, some projects are mission critical so the project manager can go slightly over budget 
to make sure it is done in time. The tradeoff here between extra cost and reduced time depends on 
organizational needs and management assessment. Having the new project up and running one 
week ahead of schedule may be worth a lot more than the additional cost associated with quicker 
delivery. In situations like this, the project manager will work closely with the project sponsors, 
customers, and top management to determine the best decision for the organization. 
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A project may fail for a variety of reasons. Specifications may change so rapidly that the devel-
opmental activities could not keep up. Rapid turnover of key and talented team members can cause 
project failure, especially when recruitment cannot keep up with demand. This is a more challeng-
ing task for some project managers when demand for certain talents and expertise is high. Some 
projects fail simply because human expertise does not match project complexity. As the number of 
phases in a project increases, so does the complexity of the project and its developmental activities. 
Large projects involve complex testing that requires metrics for all possible test conditions. Testing 
by itself may become a major task. Even if a solution is correct, it must be demonstrated that it is 
correct; that is not always easy. As Figure 12.3 shows, there are many potential causes of project 
failure. 

• Human issues
1. Employee turnover
2. Conflict
3. Motivation

• Technical limitations
1. Incompatible technology
2. Limited local or regional capacity for technology support (bandwidth) 
3. Inadequate history or experience with new technology

• Political game play
1. By the individual to gain rewards
2. By the team to create rivalry 
3. By the project manager to control

• Funding issues
1. Erroneous estimates 
2. Poor budgetary control
3. Runaway costs (raw material)

• Leadership issues
1. In dealing with people
2. In dealing with partners
3. In dealing with processes

Figure 12.3: Potential causes for project failure

Project managers who have experienced different types of problems can readily come up with 
a possible solution for a given situation. Figure 12.4 provides a list of typical problems and possible 
solutions. Often management can detect when a project might fail. 

Typical problem Possible solution
Clients cannot agree on business 
needs; usually happens in the early 
stages of the project development.

Document all communications. Use a prototype to 
allow clients to see the impact of their decisions.

Clients and team members do not 
communicate. 

Provide guidelines for communication. Encourage 
open communication. 
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Typical problem Possible solution
Clients want a solution without 
fully understanding the 
ramifications.

Facilitate meetings to take clients through various 
levels of the project. Share details with all parties to 
assist understanding.

Stakeholders resist change. Document changes and assign priorities for them, 
involve stakeholders, and continuously monitor the 
change list. 

Employee turnover, new hire with 
insufficient expertise.

Have team members learn skills. Provide training. 
Have technical ‘gurus’ to go around helping.

Stakeholders have unrealistic 
expectations; they want to fulfill a 
dream.

Clarify project scope and avoid scope creep. Explain 
difficulties of making changes and the impact on 
cost and delivery date. 

Figure 12.4:  Examples of problems and possible solutions

12.4  Project success  
EVALUATING PROJECTS IS always a complex process and multiple criteria are relevant. There 
are at least two perspectives for evaluating projects:

 ◦ The first perspective calls for evaluating projects relative to defined specifications or client 
expectations. Client satisfaction is typically defined as the extent to which the project meets 
the client’s needs. This definition assumes that client needs are accurately described, docu-
mented, and understood by the development team. Even so, catering to situations where 
client views differ (almost inevitable in large projects) will be difficult.

 ◦ The second perspective calls for performance-related evaluations and focuses on processes 
and activities. This perspective assumes that the project focus and work units are clearly 
defined and appropriately assigned to team members. Again, real-world situations tend to 
be more complex.

These two perspectives are related in that customer needs and satisfaction are linked with team 
effectiveness and performance. However, there are several important management and leadership 
skills, such as communication, coordination, conflict resolution, and interaction, that influence 
this relationship and the outcome of any project development activity. There are several critical 
success factors that influence both perspectives (client satisfaction and team performance) and, in 
turn, the outcome of projects. These critical success factors include client involvement, business 
knowledge, expectation management, and the management of changing requirements. Discussion 
of each of these factors follows. 

Client involvement – client involvement in the design and development of projects 
is considered one of the essential principles of effective project development. 
Clients must be involved in all phases, especially during the specification and 
design phases of the project. 
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The project manager must ensure the involvement of clients from 
the entire organization and include individuals that are directly or in-
directly impacted by the project’s outcome. Research studies suggest a 
strong relationship between the client’s participation and their satisfac-
tion with the resultant outcome. One of the priorities of the project 
manager might be to establish a training and education program that 
involves a discussion of what the project can and cannot do, that is, the 
limitations as well as the potential. In that way, it is hoped that client 
expectations will be realistic.

Client involvement in project development is expected to improve 
the quality of design decisions, improve client skills for utilization, de-
velop client abilities to define their own requirements, and enhance com-
mitment to and acceptance of the outcome. In situations where clients 
are only consulted regarding their needs with no other direct involve-
ment, satisfaction with the resultant outcome is less likely. 

The client population is characterized by great diversity in needs 
and motivation. Some clients enjoy getting involved, while others, con-
cerned about the complexity of the project activities or their ability to 
contribute, show little interest. Sometimes it is argued that client in-
volvement will delay project development because of the client’s inad-
equate domain knowledge. This is a short-term outlook at project de-
velopment and utility. The project manager should create involvement 
arrangements that enable client input and contribution to the process of 
project development as well as assessment. 

Client involvement should mean much more than agreeing to be 
interviewed by the project team or project manager. This is ‘pseudo-
participation’ because clients are not playing a very active role in deter-
mining specifications. With a low level of participation, satisfaction is 
likely to decrease, particularly if the new project outcome changes the 
way work is done. The result may be absenteeism, low efficiency, and a 
higher staff turnover. 

There are three levels of participation. 
Consultative participation is the lowest level of participation and leaves the main 

design tasks to the technologists, but it tries to ensure that all clients are con-
sulted about the change. The project managers are encouraged to provide op-
portunities for increasing satisfaction when designing the project. It may be 
possible to organize the clients into groups to discuss aspects of the new project 
and make suggestions. 

Representative participation requires a higher level of involvement of clients. Here, 
the ‘design group’ consists of client representatives, the project team, and proj-
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ect manager. Clients have an equal say in any requirement specification. It is to 
be hoped that the representatives chosen do indeed represent the interests of all 
the clients affected by the new project. 

Consensus participation attempts to involve all clients throughout the design pro-
cess, indeed this process is client driven. It may be more difficult to make quick 
decisions, but this form of participation has the merit of making the design 
decisions those of the clients as a whole. Sometimes the sets of tasks in a project 
can be distinguished and those people involved in each task-set make their own 
design recommendations.

Even with the best will of the project manager, individuals may be reluctant to get involved 
because it will take time away from jobs that they perceive to be more important to their career 
development. Individuals may also be reluctant to get involved because of their beliefs about the 
benefits and outcome of the project. They perceive little personal benefit for their efforts. The proj-
ect manager must think of adequate rewards and incentives to facilitate client involvement. Lacking 
motivation, client involvement may be dysfunctional for some individuals. Research studies suggest 
three involvement episodes that provide a useful perspective to the project manager. 

Involvement equilibrium – this situation exists where perceived involvement equals 
(or roughly corresponds) to the level of desired involvement. Thus, in this situ-
ation there is congruence between how much the client wants to be involved 
and the extent to which the client is required to be involved. Several factors 
may influence this equilibrium, such as individual skills and competency, ca-
reer and promotional opportunities, and learning opportunities. Within this 
frame of reference, perceived involvement, whether low or high, is expected to 
have a positive effect on the client. In such situations: (a) involvement is viewed 
by clients as a means of getting what they want from their environment; (b) 
clients are more receptive to learning about the project, improving their un-
derstanding of how to benefit from the outcome, and making suggestions that 
might improve quality; and (c) involvement enhances trust and contributes 
to a sense of ownership and control, improving acceptance and commitment. 

Involvement saturation – this occurs when an individual’s perceived involvement 
exceeds desired involvement and the client’s frame of reference regarding the 
value of involvement is altered. Thus, the individual desire or motivation to get 
involved plays a key role in creating the feeling of too much involvement or 
saturation. Other factors such as individual characteristics, opportunities for 
higher responsibility, and the nature and form of involvement may influence 
whether, or at what point, saturation occurs. In such situations, involvement 
may be viewed as a time-consuming interference with other activities; an im-
pediment to other opportunities to enhance. The more valuable clients regard 
their other activities, the greater the likelihood of saturation; involvement in 
project activities might be viewed as an imposition. Where clients are more 
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involved than they want to be: (a) involvement is unlikely to increase trust 
or a sense of control; (b) clients might be less receptive to learning about the 
project, improving their understanding of how to benefit from it, or making 
suggestions that might improve its quality; and (c) client satisfaction is less 
plausible as clients see little or no value in being involved. 

Involvement deprivation – this occurs when an individual’s involvement substan-
tially exceeds perceived involvement and the client develops a sense of alien-
ation. Thus, the individual has a high level of desire and motivation to be 
involved in project development activities but does not get nearly enough 
chances at participating. Individuals in such situations feel either that there 
is little regard for their talents and energy or there is insufficient use of them. 
It is difficult to determine the exact point where an individual’s perception 
regarding their level of involvement is altered to high deprivation. This might 
happen even when there is a level of involvement but the client perceives it as 
too little or of inconsequential effort. Clients often expect meaningful involve-
ment that gives them opportunities for self-expression, respect, influence, and 
contribution. Clients may resent nominal involvement, considering it as an 
act of manipulation. In such situations: (a) clients are unlikely to be receptive 
to learning about the project, improve their understanding of how to benefit 
from it, or make suggestions that might improve its quality; (b) resistance is 
increased and acceptance is reduced; and (c) satisfaction is reduced. 

These involvement episodes create opportunities and challenges for the project manager. Op-
portunities exist for identifying individuals who are motivated to be involved and providing them 
with the right level of involvement through appropriate arrangements. Opportunities also exist for 
avoiding dysfunctional situations, such as creating high involvement deprivation or involvement 
saturation scenarios. Challenges exist for the project manager in evaluating the individual’s com-
petency, matching the individual’s talents with task difficulty, creating appropriate involvement 
arrangements, and determining involvement rewards. Ultimately, individuals want to benefit from 
involvement arrangements and enhance their career opportunities. 

The project manager must seek avenues for providing client benefits through the involve-
ment process and the organizational context. For example, in the area of information technology, 
research studies have suggested eight activities in which clients may be involved in projects. Figure 
12.5 provides these activities and suggests a 5-point scale for measuring the client’s level of desired 
involvement. The scale reflects a range from not at all (1) to a great deal (5). The project manager 
can use this survey instrument in preparation for selecting team members. This instrument also 
provides information on the types of involvement that the client may feel confident or prepared to 
undertake. 

Business knowledge – business knowledge and understanding is another critical 
success factor for projects. There are at least two perspectives for this business 
knowledge. 
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Developmental activity Desired 
involvement

1. Initiating the project? 1 ------- 5
2. Determining system objectives? 1 ------- 5

3. Determining the client’s information 
needs?

1 ------- 5

4. Assessing alternative ways of meeting 
the client’s information needs?

1 ------- 5

5. Identifying sources of information? 1 ------- 5
6. Outlining information flows? 1 ------- 5

7. Developing input forms/screens? 1 ------- 5
8. Developing output format? 1 ------- 5

Figure 12.5: Measures of client participation

The first perspective relates to the understanding of what the busi-
ness is about, what the organizational mission is, and what its goals and 
objectives are. This perspective involves a focused understanding of the 
business over and beyond an understanding of the industry. For exam-
ple, while it is useful to distinguish clearly between service and manu-
facturing industries or healthcare and the insurance industry, it is critical 
to understand the business of the organization within a given industry. 
The project could, for example, be developed for a business that is in the 
healthcare, insurance, or manufacturing sectors. Project managers must 
have a good understanding of the industry that their business is in and a 
really good understanding of their organization. 

The second perspective relates to the understanding of the organi-
zational culture and processes. Organizations are run differently, even 
within the same industry, and much of that depends on the culture of 
the organization and the top management decision-making style and 
viewpoint. The project manager must have a good understanding of ef-
fective ways for getting things done within the existing organizational 
culture. Two crucial questions are: ‘What is the level of organizational 
understanding and appreciation for the project?’ and ‘How can good 
inter-organizational relations be implemented in support of project ac-
tivities?’ 

Expectation management – managing client expectation is a critical success factor 
for projects. There are two levels at which this client expectation is influenced. 

The first level relates to the congruence between the expectations of 
project owners, sponsors, and clients on the one hand and those of the 
project manager and team members on the other. Project owners express 



246

Fundamentals of Project Management

their expectations through the project proposal and the initial interac-
tion with the project manager and developers. Understanding business 
issues as well as communication skills is important in creating the neces-
sary congruence between expectations of the two groups; sponsors and 
developers. 

The second level relates to managing expectations relative to the orig-
inal understanding between the project sponsors and developers. Proj-
ect owners, sponsors, and clients alter their expectations as the project 
progresses. The project manager must communicate expectations clearly 
to the project team and update sponsors and clients through progress 
reports and periodic feedback. It is important that project progress is 
communicated with respect to the scope statement and in the context 
that the sponsors and clients can see their original expectations being 
realized. In other words, progress is expressed in terms of deliverables, 
milestones, and other indicators established through the project plan. 

Management of changes in requirements – managing changes in requirements 
is also an important success factor for projects. Such change can also alter out-
come expectations. Some changes can be significant and, as a result, can alter 
the overall project outcome. This, in turn, may lead to change in the original 
expectations of owners, sponsors, and clients. Project change may be perceived 
differently by different stakeholders. Some may see change as a useful develop-
ment that improves the situation and some may see change as having a signifi-
cant negative impact on the outcome. Some changes are proposed primarily to 
improve the developmental process, while others are proposed with the intent 
to alter the outcome. 

It is important to assess whether a change will alter the outcome 
of the project. It is critical to evaluate the effect of change on owners’ 
expectations. 

It is important that project managers establish and communicate 
the change process. Forming a requirements change management com-
mittee is an appropriate way that accomplishes several objectives: 

(a) To encourage useful and innovative change proposals 
(b) To establish a review and approval process for change proposals 
(c) To create a mechanism for administering approved changes 
(d) To establish a communication channel for keeping stakeholders 

up-to-date with changes and progress 
The requirements change management committee can therefore be-

come an effective means of managing expectations. The establishment of 
such a change management process through an organization-wide com-
mittee has practical benefits that relate to receiving additional support 
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to implement a change in requirements or to release contingency reserve 
funds. Expectations are often linked with due dates. Some change pro-
posals may delay project completion. The requirements change manage-
ment committee can play an important role in informing stakeholders 
about possible delays and in providing them with a rationale for such 
delays. 

12.5  Client satisfaction  
Ideally one would like to evaluate projects in terms of the degree of their impact on market 

expansion, productivity, innovation, customer service, management control, increased competitive 
advantage, and the like. However, this impact analysis approach is generally not feasible. Client 
satisfaction is a potentially measurable surrogate for project impact. Client satisfaction is typically 
defined as the extent to which the project meets the client’s needs and expectations. 

In a voluntary situation, the utility of project outcome can also be a surrogate measure of its 
success. In other words, how do people affected by project outcome feel about it? In such situations, 
perceptual measures of satisfaction may be appropriate. Research studies have also shown that client 
satisfaction leads to increased utility, making it a critical factor for measuring success. Research-
ers in areas such as technology have dedicated significant efforts to developing reliable and valid 
measures of client satisfaction. One of these instruments measures client satisfaction with different 
dimensions of information technology and is widely used in research and practice. This instrument 
measures client satisfaction with respect to content, accuracy, format, ease of use, and timeliness. 
These five factors capture features of information technology that are important to the client and 
that influence client satisfaction. 

Figure 12.6 presents recommended measures for these five factors of client satisfaction. 
More than one measure is used to capture client beliefs about each factor. These factors collectively 
reflect the overall client satisfaction with a specific system. A 5-point scale is also recommended for 
these measures that ranges from not at all (1) to a great deal (5). This instrument could be a useful 
tool for project managers in assessing client satisfaction with the resultant product. Mean scores of 
responses to these questions will provide the extent of satisfaction. This instrument is also helpful 
in determining areas of strengths and weaknesses for the system. 

These five factors are intuitively appealing and seem relevant to the majority of information 
technology projects. However, additional questions may be added to these measures to evaluate 
unique features of a technology project. For example, if a technology project involves online data-
base access through the web, additional questions that relate to the communication channel and 
speed may be added to measure retrieval effectiveness. Similarly, one or more of these recom-
mended factors may be dropped from a given survey if they do not seem to be relevant to the focus 
of the system. 

This is a short and easy-to-use instrument that can be administered at multiple points in time 
to all clients to study the pattern of change in the level of satisfaction as well as in the areas of 
concern. For example, the level of satisfaction for the ease-of-use factor may increase as clients are 
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better trained, while the level of satisfaction with content or accuracy factor may remain the same, 
suggesting the need for modification of the system. In other words, this instrument can be used to 
compare client satisfaction with specific factors across projects. Multiple administrations of these 
measures at different times and for different projects will provide a framework for comparative 
analysis. 

Measures of client satisfaction Satisfaction 
level

Content 
Does the system provide the precise information you need?
Does the information content meet your needs?
Does the system provide reports that seem to be just about 
exactly what you need?
Does the system provide sufficient information?

1 -------- 5
1 -------- 5
1 -------- 5

1 -------- 5
Accuracy 

Is the system accurate?
Are you satisfied with the accuracy of the system?

1 -------- 5
1 -------- 5

Format
Do you think the output is presented in a useful format?
Is the information clear?

1 -------- 5
1 -------- 5

Ease of use
Is the system user friendly?
Is the system easy to use?

1 -------- 5
1 -------- 5

Timeliness 
Do you get the information you need in time?
Does the system provide up-to-date information?

1 -------- 5
1 -------- 5

Figure 12.6: Measures of client satisfaction

In the following example, the sample data that were used to develop this instrument repre-
sented diverse respondents from 44 firms. The sample also represented a diverse set of technology 
applications for analysis, decision-making, engineering, planning, and control from 618 respon-
dents. This cross-organizational aspect of the sample and its characteristics made it appropriate for 
the development of tentative standards. Percentile scores for the 12-item satisfaction instrument 
are presented in Figure 12.7. The possible total score for the 12 items is 60, given the 5-point scale 
used with this instrument. These statistics can be used as a benchmark to evaluate client satisfaction 
with a specific project outcome. 

Percentile Value
10 37
20 43
30 46
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Percentile Value
40 48
50 51
60 53
70 54
80 57
90 59

Figure 12.7: Percentile scores for 12-item satisfaction instrument

12.6  Perceived impact  

EXECUTIVES ARE INCREASINGLY required to justify investment in terms of its impact on 
and usefulness for the individual and his or her work. This perspective goes beyond design features 
to evaluate benefits in terms of outcome. The success of projects from this perspective is measured 
through the impact on work at the level of the individual. Organizations that spend millions of dol-
lars on projects are primarily concerned about how their investment will influence organizational 
and individual performance. 

Researchers in many areas have shown increased attention to measures of impact and useful-
ness. One research study in the information technology area has produced an instrument that 
measures perceived usefulness of technology application for the individual. It is argued that the 
impacts of technology are quite varied in their nature and their levels, not only across different types 
of settings, but also across different computing contexts within comparable settings and even across 
different individuals. The set of questions presented in Figure 12.5 relate to information technology 
usefulness through perspectives of task productivity, task innovation, customer satisfaction, and 
management control. A five-point scale was used to develop this instrument where 1 = not at all, 2 
= little, 3 = moderately, 4 = much, and 5 = a great deal. The instructions ask respondents to indicate 
the response that reflects their current belief rather than their expectation. 

Measures of usefulness Level of use
Task productivity

This application saves me time
This application increases my productivity
This application allows me to accomplish more work than 
would otherwise be possible

1 -------- 5
1 -------- 5

1 -------- 5
Task innovation

This application helps me create new ideas
This application helps me come up with new ideas
This application helps me try out innovative ideas

1 -------- 5
1 -------- 5
1 -------- 5
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Measures of usefulness Level of use
Customer satisfaction 

This application improves customer service
This application improves customer satisfaction
This application helps me meet customer needs

1 -------- 5
1 -------- 5
1 -------- 5

Management control 
This application helps management control the work process
This application improves management control
This application helps management control performance

1 -------- 5
1 -------- 5
1 -------- 5

Figure 12.8: Measures of technology application usefulness

Individuals responding to these questions describe the extent to which a technology impacts 
their work relative to these dimensions. This instrument enables the project manager to study a 
technology’s usefulness and the areas of concern relative to the four dimensions. There may be dif-
ferent levels of interest for each dimension depending on project focus. For example, if a technology 
is developed to help employees improve customer satisfaction, then the factor that measures this 
dimension will be more relevant to measuring technology success and may be given more weight 
when analyzing data. This instrument can also be used to compare perceived usefulness across time, 
across client groups, and across projects. The project manager can develop a frame of reference for 
comparing different project outcomes by administering these measures at different times. 

By identifying unique aspects of the client perception regarding a project’s outcome, the proj-
ect manager can allocate human and other resources to improve project success more carefully. The 
two success instruments presented in this chapter for client satisfaction and perceived usefulness 
provide good tools for the project manager to use to gather data from the client and study strengths 
and weaknesses of the project. The involvement instrument is also useful in assisting the project 
manager in assigning clients as team members and understanding the extent to which these clients 
might be able to help with the project activities. The project manager can develop other measures 
that are more closely related to a specific project outcome. However, these instruments have been 
developed using widely-accepted research methodologies for instrument development. They have 
high reliability and validity that makes them appropriate for decision making analysis. The results 
of survey analyses can be documented for future reference as well as for communication with stake-
holders. The use of instruments such as these suggests a systematic approach by the project manager 
in obtaining feedback from the clients. The advantages of using a structured approach to evaluating 
project success, such as a measurement instrument approach, include those listed in Figure 12.9.

The above discussion assumes these evaluation techniques will be used with individuals, most 
likely through use of a questionnaire in a survey study. Interviewing individuals might be more 
revealing and offer a real opportunity to gain in-depth feedback, but interviewing a number of 
clients separately will be much more expensive. An alternative approach is to interview people in 
focus groups. These do give an opportunity to develop concerns in more depth, though the proj-
ect manager needs to be aware of the possibility of ‘group-think’, where all participants attempt to 
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give the impression of a consistent view (which may not truly be held by all), or the domination of 
powerful participants (based on position in the hierarchy or other factors). Again, this might give a 
misleading picture of what people actually feel about the project. 

• Provides historical data for comparative analysis
• Enhances confidence in stakeholders
• Provides confidence in the reliability of the results 
• Provides ease of documentation
• Can be used as additional means of communication 
• Helps client acceptance of the project outcome
• Provides evidence of project success
• Provides useful information to design training programs
• Provides useful information to evaluate team performance  
• Maintains top management support

Figure 12.9:  Advantages of using a structured approach for evaluation

A final question concerns ‘when should evaluation of a project occur?’ Many assume that it is 
a concern only at the end of a project. In fact, evaluation should be a concern throughout the life of a 
project. Of course, evaluation starts to be on the agenda at the beginning of a project as we define 
our objectives and requirements. These form the basis of the evaluation process. Further, the project 
is justified on the basis that benefits exceed costs. But evaluation should also play a role during the 
development of a project, as an integral part of the development process, to ensure benefits are go-
ing to be met. 

Pre-development evaluation can take two forms: as planning for projects and as a feasibil-
ity study. Planning aims to ensure that project provision supports the objectives and needs of the 
business. It includes some form of project selection process to identify the most suitable projects for 
development in terms of organizational objectives. Feasibility studies, in contrast, assess the needs 
of a single project, identify the initial framework for the project, and propose alternative solutions. 
They will be assessed in terms of human, technical, operational and financial feasibility. The use 
of one of the feasibility options is recommended. The project selection process and the feasibility 
study are two ‘filters’ at the beginning of the project development life cycle. This is by far the most 
common evaluation practiced and the literature abounds with the techniques and examples of their 
application.

Post-implementation studies are often confined to monitoring costs and performance, and 
feasibility decisions can be based on cost-justification, but as we have seen, the scope of an evalu-
ation can be much wider than this. Concentration on the economic aspect of a project may cause 
organizational and social factors to be overlooked, yet these can have a significant impact on the 
effectiveness of the project outcome. Evaluation carried out following implementation may allow 
problems of various types to be identified, and can provide input to long and short-term planning. 
Opportunities to expand the use of the project, or to gain further advantages through extending the 
facilities provided, may be identified. Other possible beneficial effects of evaluation are an improved 
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understanding of the project, greater utility, and better communication between clients and devel-
opers. In general, more favorable client opinions are likely. Valuable lessons for the future may also 
be learned and absorbed into the organizational culture. However, the measures for evaluation need 
to be appropriate. The particular benefits of these measures are listed below:

• Historical data for comparative analysis
• Improves confidence in stakeholders
• Confidence in the reliability of results
• Ease of documentation
• Meaningful communication
• Improves client acceptance of project outcome
• Useful to evaluate project success
• Useful to design training programs
• Useful to evaluate team members
• Helps maintain top management support.

12.7  Interview with a project manager  

 Interview  

Q WHAT is/are the job description/
duties as applied to Project Manage-

ment?

“Duties include the estimation and 
bidding of public and private 

funded infrastructure projects. Upon award of 
work, duties include organization of materials, 
subcontractors, and scheduling of work. Upon 
notice to proceed, duties include day to day of-
fice supervision of field operations, preparation 
of claims, updating schedules, etc.”

PLEASE list any tools (computer pro-
grams, PERT, Gantt charts, etc.) which 

assist you as a Project Manager and describe 
their use to you:

“I have utilized the Primavera Project 
Planner for scheduling and the Quest 

Estimator 5.0 for estimating. I generally rely on 

an Excel spreadsheet that I helped formulate 
some years ago for estimating most work. 

Q WHAT has been your biggest chal-
lenge as a Project Manager?

“My biggest challenge is to control 
my personal feelings on any par-

ticularly sensitive matter, and always take the 
best position for the company’s future. There are 
many instances where a project manager must 
defend the actions of the company even though 
the company may not always be right”.

PLEASE list other challenges (if any) re-
garding project management:

“Project managers must be on call 
7 days, 24 hours to handle emer-

gencies. There have been times where I have 
worked 16 hour days, such as during the time I 
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supervised recovery crews cleaning up the City 
of Homestead after Hurricane Andrew struck 
Florida.”

Q CAN you give me an example of how 
the quality of the work (from one of 

your projects) has directly affected your job as a 
project manager? 

“I was involved in a project where the 
soil conditions were different than 

those that were indicated at time of bid. After 
a great deal of letter writing and meetings, the 
firm I represented was awarded a $300,000.00 
Change Order”.

Q HOW do you strike a balance in 
managing all the individuals on a 

project and trying to hold them together as a 
team?

“By delegating responsibilities and 
constantly giving credit and not 

taking credit, a project manager will gain the 
respect of the people that are involved with the 
project.”

Q HOW do you keep people energized 
on a project that lasts for long time 

periods?

“By giving them different tasks. By 
challenging them to find a better 

way to do a task.”

Q REFLECTING on your own experi-
ence, what do you think are the best 

ways to train younger project managers?

“To have them start working under 
the guidance of a senior project 

manager that has the patience to teach and lead. 
They should also spend a lot of their time in the 
field in order to get the “feel” and learn to recog-
nize the particularities of their work.”

Q ANY additional comments?

“In my opinion, there is 
nothing more satisfying 

than being able to proudly observe the finished 
project and marvel that you are the individual 
who was chiefly responsible for it’s completion. 
As a project manager, you also unknowingly 
gain the foresight to handle your own personal 
activities in an orderly fashion.”

SYNOPSIS of Project Manager Inter-
view by the interviewer:

According to the interviewee, the skills nec-
essary to become a project manager are mostly 
acquired through hands-on experience and 
practice. Good training and leadership are es-
sential when starting out in the field. A new 
project manager should first have a good grasp 
on the functions of the business, the day-to-day 
activities, and the way it is organized before be-
ginning a project. 

A project manager must be accustomed to 
recognizing and working within the “knowledge 
areas” of a project endeavor. In addition, a holis-
tic view of the organization must be applied in 
order for the venture to be successful. A project 
manager must understand this concept and re-
alize that integration of knowledge areas is es-
sential. 

The interviewee stresses that interpersonal 
skills are absolutely essential to project manage-
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ment!  Communication, delegation, and clarifi-
cation of needs and facts are skills that embody 
the main theories behind Project Management. 
Without the ability to communicate efficiently 
and effectively, the integrity of the project is 
compromised.

 Chapter summary 

Measuring project success has been and re-
mains one of the challenges for project managers 
and executives. Organizations increasingly eval-
uate project investments in terms of their impact 
on work, at the individual as well as the organi-
zational level. The project manager must consid-
er project success from both perspectives. Expe-
rience suggests a high rate of failure for projects 
in terms of cost, time, and focus. Projects fail 
because of human, technical, organizational, or 
leadership issues. Projects may also fail because 
client expectations are dramatically altered. The 
project’s success is greatly influenced by issues 
of client involvement, client satisfaction, client 
expectation, business knowledge, and the man-
agement of changes in requirements. 

It is critical to evaluate and assign individu-
als carefully to tasks that they can best perform. 
It is equally important to evaluate and assess cli-
ent expectations regarding the project outcome. 
Client satisfaction as a surrogate to success must 
be carefully measured and assessed. Research 
studies have developed instruments that can be 
used to evaluate potential client involvement, 
client satisfaction, and perceived usefulness. 
These instruments are described in this chapter 
and can be used as examples by project manag-
ers in developing project-specific instruments to 
gather data from clients in order to 

(a) Improve client involvement arrange-
ments in project development activities. 

(b) Understand better the extent and di-
mensions of client satisfaction with a project.

(c) Evaluate the usefulness and impact of 
project outcome as perceived by the client. 

The use of these instruments for data col-
lection and analysis helps project managers in 
their problem solving and decision rationaliza-
tion. 

 Discussion questions 

a)Regarding Sydney Opera House, which 
argument are you most sympathetic to? 
Why?

b)Evaluating project success is a complex task 
that involves knowledge of business as well 
as problem domain. Projects can be evalu-
ated from the perspectives of the client or 
the developer. What are some specific suc-
cess features from the developer’s perspec-
tive? The client’s perspective? 

c)Review items in the client satisfaction in-
strument presented in Figure 12.6. Why 

do you think there are multiple questions 
for each factor (content, accuracy, format, 
ease of use, and timeliness)?

d)Review items in the client satisfaction in-
strument and propose factors that you 
think are important to clients of a different 
project. 

e)Review items of the client involvement in-
strument and discuss them in terms of the 
project development life cycle. Do you see 
a pattern that fits the project development 
life cycle? 
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f)Review items of perceived usefulness and 
suggest additional factors that you think 
are important to improving work. Do you 
think that the recommended factors are 

applicable to most projects? 

 Exercises  

a)Studies of successful projects indicate sev-
eral success factors:
• Client involvement
• Top management support
• Clear project mission
• Good project plan
• Good project change management
• Proper project schedule
• Clear scope and requirements
• Effective communication with stake-

holders
How would you rank these? What other 

factors would you add to this list? 

b)Discuss the role of project management in 
project development and success? 

c)Complete the forms given in Figure 12.6 
and 13.8 for another project that you are 
familiar with. Give reasons for the low 
scores and suggest ways that the project 
leader developing an improved system can 
address these weaknesses in the project.

d)Conduct a survey using the form given in 
Figure 12.6 for an application (e.g., spread-
sheet) that you all use. Present your results 
and discuss the strengths and weaknesses 
of the application as found in your results.

 Important Concepts  

business ethos failure (pg. 236)
business knowledge (pg. 244)
client involvement (pg. 241)
client satisfaction (pg. 238)
consensus participation (pg. 243)
consultative participation (pg. 242)
correspondence failure (pg. 235)
critical success factors (pg. 234)
evaluating projects (pg. 237)
expectation failure (pg. 236)
failure events (pg. 239)
five factors of client satisfaction 
(pg. 247)
flexibility (pg. 239)
focus groups (pg. 250)
interaction failure (pg. 236)
involvement deprivation (pg. 244)

involvement episodes (pg. 243)
involvement equilibrium (pg. 243)
involvement saturation (pg. 243)
levels of participation (pg. 242)
management of changes in 
requirements (pg. 246)
measures of effectiveness (pg. 238)
measures of impact and usefulness 
(pg. 249)
objectives (pg. 238)
perceived impact (pg. 249)
post-implementation studies (pg. 251)
potential causes for project failure 
(pg. 240)
pre-development evaluation (pg. 251)
process failure (pg. 236)
project failure (pg. 235)
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representative participation (pg. 242)
standards (pg. 238)
structured walkthrough (pg. 236)
success and failure factors (pg. 236)

two perspectives for evaluating 
projects (pg. 241)
utility (pg. 238)
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• Chapter Themes 

13
Closing the Project

• When can we close a project?
• What happens if there has been a premature ending of the 

project?
• What jobs do we do before closure?
• What is performance appraisal?
• How can we apply lessons towards organizational learning as 

well as individual learning?

 Themes of Chapter 13  
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 Introduction 

A PROJECT FORMALLY BEGINS WITH THE APPROVAL OF THE PROJECT PRO-
posal and the appointment of a project manager. Developmental activities begin with 

scope definition and continue through implementation of planned activities until goals and 
objectives are obtained. A project must be administratively closed once the product of its out-
come is successfully delivered to the customer. The scope statement describes when a project is 
expected to end. Administrative closure is necessary even for cases where there is a premature 
ending or a failure to complete the project. This chapter describes the importance of closure for 
projects through three sets of activities: (a) administrative closure of contracts and accounts, 
personnel issues, and documentation, and release or transfer of equipment and facilities; (b) 
performance appraisal and individual evaluation; and (c) conducting a project audit to review 
lessons learned and evaluate the overall project’s success. This chapter provides guidelines for 
planning a project closure and audit. But first, we look at the exhibit below that discusses an is-
sue that we may think is simple: How do we tell people the project is done?

  How do you tell people the project is done?  
Project managers come up with creative 

ideas to let everyone know that they have 
reached the closing phase of the project and 
to make sure that everyone understands that. 
Sometimes they don’t even need to mention 
closure. For example, often project managers 
organize a big party to ‘launch’ a new software 
product and invite stakeholders and others to 
attend the event. This serves as an announce-
ment to everyone that the project they have 
been working on is complete and that they 
will be moving on to other projects. 

When is a project complete? The simple an-
swer to this question is that a project develop-
ment is not complete until it is closed and until 
all stakeholders recognize that the process has 
ended and team members have moved on to 
the next project. This is not a trivial matter 
because it will impact the current schedule as 
well as future projects. At some point, every 
project, big or small, must be properly closed 
and documented and team members must 

move on. Remember, all projects are tempo-
rary. 

Some people on your project team, as well 
as on the end-user side, will drag their feet 
and come up with all kinds of odd reasons 
to continue with the project. Some of your 
team members may drag their feet because of 
their psychological involvement with the proj-
ect and the fact that they have developed a 
sense of ownership for the project, and they do 
not want to let go of it. The users and own-
ers of the project may drag their feet because 
they want to add new features to the project 
or because they want the project to help them 
with new tasks that were not present when the 
project was initially designed. 

Regardless of whether these reasons are valid 
or not, the end result of them is likely to de-
lay delivery. Project managers are responsible 
for handling the situation and  keeping the 
project on schedule for delivery and, to the 
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extent possible, maintaining a positive re-
lationship with stakeholders. It is tempting 
sometimes to listen to the user and continue 
making changes in order to increase their sat-
isfaction. That may not necessary be a good 
idea for the project and the user group as a 
whole. It is important to realize that you 
cannot satisfy everyone all of the time. The 
project charter acts as a contract between you 
and the user and, in that sense, defines the 
boundaries of your responsibilities - including 
the deadline for delivery. It is important that 
the project manager maintains focus and pur-
sues the key objectives of a project. 

Project closure is important because it helps 
register with the user that they can take up 
‘full use’ of the system, and it helps them to 
realize that the team members have accom-
plished their task. That, in and of itself, could 
be a source of satisfaction to the user because it 
will tell them that the project team has com-
pleted what they agreed to do and has done 
what they could to bring the project to a 
satisfactory close. Remember, users are often 
eager to have their system delivered because 
information system projects are notorious 
for being late. And, we are not talking about 
projects that are dysfunctional or seriously 
mismanaged. That will obviously generate the 
expected dissatisfaction. 

It is also important to realize that closure does 
not happen in a vacuum. It is not like the 
project manager wakes up one day and de-
cides to close the project. Closure is a phase in 
the system development life cycle that begins 
at some point and ends at some point. The 
process of closing a project involves a steady 

stream of communication to key stakehold-
ers as well as to the collective users. It starts 
well before the project ends; how long before 
depends on the scope and size of the project. 

This communication must ultimately accom-
plish two objectives: (a) to provide informa-
tion and documentation for the project devel-
opment activities that will act as supporting 
evidence of responsibilities being carried out 
and (b) to help develop a realistic expectation 
among stakeholders regarding the project 
delivery date. The project manager must en-
sure that the information is disseminated to 
all stakeholders by using appropriate means, 
such as email, memos, intranet, and so on. 
Not everyone uses email or reads memos. The 
project manager can reach the intended au-
dience by using a variety of communication 
modes. 

Effective habits that help your communica-
tion: 

Listening – a good communicator is a good 
listener. A good listener is a person that listens 
with the intent to understand the message. 
Words could inadvertently be misused and, 
as a result, may not convey the real intent. 
A good listener develops the habit of going 
beyond words to understand the real intent. 
Taking notes for later review is also helpful. 

Observing – a good communicator is also a 
good observer. A good observer is a person 
that notices small changes, moves, and ges-
tures that a speaker or  an audience makes. 
Not everything can be put into words; thus 
the saying, ‘a picture is worth a thousand 
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words.’ A good observer benefits from what 
cannot be put into words or even pictures. 

Reading – a good communicator is also an 
avid reader. A good reader makes reading 
into a hobby and enjoys the learning process 
that reading enables. Develop enthusiasm for 
reading by thinking of it as a hobby not as a 
task that you have to do; like habitual walk-
ers and habitual surfers. Develop the habit, it 
will stay with you. It is the best way to expand 
your vocabulary. 

Reaching – good communicators choose their 
words carefully. They show empathy for their 
listeners while, at the same time, getting their 
points across. Keeping the right balance in 
this respect is a talent that is gained by habits 
of listening, observing, and reading. One word 
here or one word there can make a difference. 
Keep a proactive and responsive posture in 
your communication; avoid being reactive. 

Spanning – Most people resent the ‘talk 
down’ communication style, where the sub-
ject matter is watered down or, as some would 
call it, ‘dumbed down’. It is important to edu-
cate yourself about your audience; their back-
ground, their interests; their demographics. 
Use that information to outline the scope and 
the level of your message as well as to choose 
your words, your examples, and your tone. It 
is difficult to keep the right balance when you 
have a mixed audience; it is useful to let your 
audience know the situation and adjust their 
expectations. 

Timing – new technologies, like email, have 
created the habit of hasty response. We often 
tend to click on the ‘reply’ and ‘enter’ buttons 
too quickly. That may be okay in many cases, 
but there are times when we need to curb our 
urge for a quick reply; when we are emotional 
about an issue. In fact, most people will tell 
you after the fact that they should have wait-
ed, or as they say, ‘count to three’ before re-
sponding to a message. We are talking about 
waiting one day in most cases, or as they say, 
to ‘sleep on it’ before rushing to respond. 
How many cases can you think of that could 
not wait a day? 

Finally, you have read elsewhere in this book 
that, for information to be effective, it must 
be timely, accurate, and relevant. That applies 
to communication content as well. 

You don’t remind people that the project will 
be complete six months in advance; it is like 
reminding people to attend a department 
meeting two weeks in advance, it is not timely 
and it won’t grab attention. 

You don’t conjure up a report or give fancy ex-
hibits, graphs, and tables if the data you have 
used for your report are unreliable; it is not 
accurate and it won’t be good. 

You don’t refer to ‘work breakdown structure’ 
when giving a progress report; it is like giv-
ing a detailed computer print out to show the 
sales trend, it is not relevant and it won’t help.



261

Chapter 13: Closing the Project

13.1  Administrative closure  
THREE BROAD ACTIVITIES are carried out at the closing stage of the project: administrative 
closure of contracts and accounts; performance appraisal and individual evaluation; and project 
audit.

An information system project must be administratively closed once its product is success-
fully delivered to the customer. Even a failed project must be administratively closed. Sometimes 
the project is said to be deadlocked. This might be due to a drastic change of focus, support, per-
sonnel, executive decision, etc. In any case, the deadlocked project must be administratively closed. 

The project manager is responsible for planning project closure. The project closure plan 
must address the following activities: 

a. Identifying tasks necessary to close the project – important tasks involved in 
project closure include: 

• Project accounts closure – most projects involve contracts with outside 
vendors, partners, professionals, temporary workers, and the like. These ac-
counts must be properly closed and contracting parties duly informed. This in-
cludes closing of accounts for the individuals and professionals who are hired for 
the duration of the project. It is also necessary, at this point, to evaluate outside 
participants. Vendors should be evaluated for responsiveness, reliability, service 
quality, adherence to contract terms, and the like. Partners and professionals 
should be evaluated for their conduct, relationships, competency, added value, 
and so on. Other outside individuals involved with the project, such as tempo-
rary staff, should be evaluated for professionalism, reliability, and the like. These 
evaluations are important sources of reference for future contracts and vendor 
management.
• Delivery acceptance – there is a potential for projects to continue adding 
new features, modifying existing features, providing new or additional training, 
and so on. Project customers often consider these activities to be a part of the 
original plan or their expectations. This is partly due to the nature of informa-
tion technology and its potential growth. As users learn about the technology 
and its capabilities, their expectations alter. While this is a positive development 
for the organization and should lead to better and increased use of technology, 
it does provide a challenge for the project manager in concluding the project. 
Administrative closure of the project provides the project manager the opportu-
nity to bring customer expectations and requests to a satisfactory ending. Formal 
acceptance of the project from the owner or the customer is necessary to ac-
complish that. The acceptance document should refer to the final product, the 
delivery date, and the end of the project. 
• Equipment and facility release – once the project is delivered, equipment 
and facilities that are assigned to the project’s activities must be released. These 
are resources that were allocated to the project for a specified duration. Some-
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times, these facilities are in demand by other projects and their formal release 
will allow others to utilize them. If equipment and facilities are not released 
when their use is ended, others may unofficially start using them, and that leads 
to inaccurate accounting. The timely release of project equipment will avoid that 
and indicates the proper use of organizational resources by the project manager. 
• Project personnel release – project team members must move on to other 
projects, or go back to their departments, once the project is completed. Like 
customers, team members sometimes develop a psychological link with the proj-
ect and might want to continue their involvement with the project indefinitely. 
While this may suggest that the work on the project has been rewarding and 
enjoyable, it should not lead to resources being extended unnecessarily. Team 
members must realize that all assignments are temporary and will end once the 
project is completed. That also means performance evaluations should be done 
for the duration of the project and for activities that relate to the project. 
• Acknowledgements and awards – it is important to acknowledge and re-
ward individuals, departments, or centers that supported the project and di-
rectly or indirectly influenced the success of the project. This provides the project 
manager an opportunity to build strong relationships for future projects while 
recognizing contributions. Considering giving awards for unique and significant 
contributions may be appropriate at the closing stage of the project. Organiz-
ing a social event provides the project manager with the opportunity to recog-
nize and reward individuals for their contributions and announce the project’s 
closure. This social event can be formal and elaborate or informal and modest, 
depending on the impact of the project outcome on organizational goals and 
objectives. Sometimes organizations use such events to promote and publicize 
new services and for the benefit of employees or customers. Usually, projects that 
are closely aligned with organizational goals and objectives are delivered through 
formal social events that also publicize the project’s closure. 

b. Assigning individuals to carry out closure tasks – individuals must be assigned 
to carry out project closure activities. At this stage, the project manager is familiar 
with the competency and effectiveness of each team member. This knowledge can be 
useful to the project manager in assigning project closure tasks to individuals. The 
project closure plan should identify activities that are necessary for closing the project, 
timelines for each activity, and the individual responsible for carrying out each activ-
ity. Key individuals who helped the project manager during team formation are good 
candidates for closure activities. While most activities can be delegated, the project 
manager must take the primary responsibility for performance evaluation. Activity and 
progress reports prepared by key individuals can be used by the project manager for 
performance evaluation. 

c. Monitoring implementation – once closure tasks are defined and individuals are 
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assigned to carry them out, the project manager needs to plan for monitoring the prog-
ress. Key individuals are good candidates to carry out these monitoring tasks. In many 
cases, the project manager monitors the implementation of closing activities. Given 
the fact that most projects are over budget and behind schedule, the project manager 
must ensure timely closure of accounts, termination of contracts, release of personnel, 
and transfer of equipment and facilities. The project manager may want to develop a 
priority list for monitoring the closure of high budget items such as personnel. 

d. Ending closure process – even closure needs an ending. The project manager must 
ensure that project creep does not happen in the closing phase of the development 
life cycle. The customer or the end-user can still expect upgrades or changes, since the 
project is not yet formally closed. The primary intent for ending the closure process 
is to communicate the post-closure date to team members and the customer. The 
post-closure date could begin with the social events, where awards are presented and 
contributions are acknowledged. 

13.2  Performance appraisal  
THE CLOSING STAGE is an appropriate time for performance evaluation of the project 
team members. The project manager is responsible for evaluating each team member for their 
contribution to the project. This is an important responsibility, since it can influence team mem-
bers’ development and careers. The evaluation must be limited to activities that directly relate to 
the project and for the duration of that project. Most organizations have established standards for 
performance appraisal. These standards are helpful in guiding the project manager and providing 
consistency across individuals and over time. 

Sometimes, end-users are partially involved with the project while they continue working for 
their functional areas. The project manager is not in the position to appraise these individuals for 
work done outside the scope or duration of the project. In many organizations, these individuals 
are appraised by their functional managers only. In that case, the project manager may be asked 
to provide input to the functional manager for an individual’s performance on the project. As de-
scribed in Chapter 8 on developing project teams, this approach may influence the loyalty of 
those members; people tend to respond to what influences their rewards. However, having a single 
source of performance evaluation simplifies the process. As seen in Figure 14.1, in appraising team 
members, the project manager must consider a whole range of criteria.

• Innovation and creativity
• Responsiveness
• Team work
• Customer relations 
• Learning and adaptability 
• Adherence to the triple constraints of time, cost, and focus
• Overall contribution to project goals and objectives. 

Figure 13.1: Criteria for appraising team members
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The project manager must arrange a one-on-one meeting with each team member to discuss 
their performance. It is appropriate for the project manager to ask the individual for a self-ap-
praisal. This will give project managers the opportunity to compare and contrast their appraisal of 
a team member with the individual’s self-evaluation. It will also help the project manager to prepare 
for the ensuing discussion with the individual; it provides a timely warning for the project manager 
in cases where significant differences exist between the two appraisals. The gap between the two ap-
praisals is minimized when the project manager continuously and effectively provides feedback to 
team members about their performance and the project’s progress. 

In this meeting, the project manager should limit the discussion to the individual’s perfor-
mance appraisal relative to communicated responsibilities, expectations, and standards and avoid 
comparisons with other team members. Such comparisons tend to be dysfunctional in these meet-
ings. The project manager should deal with the strengths and weaknesses of each individual, relative 
to specific project activities. It is important for individuals to see their contribution, or lack thereof, 
in the context of the project goals. The project manager must be consistent in his or her appraisal; 
individuals become resentful when they find out different standards are used to appraise them. The 
project manager must also discuss ways in which individuals can improve performance and make 
progress toward their career goals. 

13.3  Project audit  
PROJECT AUDITS PROVIDE valuable feedback to the project manager and the organization. 
There are two types of project audits. One is an on-going audit that is carried out during the 
project development life cycle. Another is an end of the project audit that is carried out during 
the project closure phase. In other words, audits are done during project development activities and 
after the projects are complete. There are similarities and differences in the goals and objectives for 
these two types of audits. An on-going project audit benefits the project management of projects 
currently under development more directly, while an end of the project audit benefits the steering 
committee and subsequent projects. 

Although there are stages in the project when control procedures and a formal audit are par-
ticularly stressed, control and audit should be seen as a continuing process and be always on the 
mind of the project manager. A periodic project audit is necessary during the development process 
in order to provide timely and necessary feedback to the project manager, the project team, and 
management. The outcome of such an audit must be a report that responds to three important 
questions regarding the project at that stage of the project’s development (see Figure 14.2).

• Are we doing the right thing? The audit can be at each milestone or at the 
completion of a phase, such as requirements analysis or systems design. 

• Are we doing it right? The outcome at the time of audit must be evaluated 
relative to specifications and user needs.

• Are adjustments necessary? The outcome at the time of audit can be reviewed in 
terms of time, cost, and focus to see if improvement can be made.

Figure 13.2: Crucial audit questions
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The audit feedback helps the project manager to correct the course of the project early in the 
process and avoid negative consequences. Early warnings can save significant time and effort in 
addressing problems that, if ignored, would later result in serious costs. A periodic audit also helps 
the project manager to assess other personnel and organizational issues that influence the ultimate 
success of the project (see Figure 14.3).

• Are we making adequate progress? Can performance be improved?
• Are stakeholders and top management still supportive of the project?
• Is the project team functioning as expected? Are there any major personnel 

issues?
• Are there significant internal, external, morale, and similar issues that may impact 

the project’s outcome? 
• Have organizational priorities changed? Has this affected project priorities? How 

serious are the changes? Is closure necessary now?

Figure 13.3: Assessing organizational and personnel issues

 The audit report may provide complete or partial answers to these questions. For some of these 
questions, the audit report will provide a timely warning so that the project manager can address 
the issue. For example, a response to weakening support for the project may include increased com-
munication with top management and improved relationships with functional managers. The audit 
report may provide an early warning about an issue that does not currently require any action but 
should be carefully monitored. 

The outcome of an audit that is carried out after the project is complete must be a report that 
responds to the important questions shown in Figure 14.4.

• Was the project the right choice? How is the project outcome aligned with the 
organizational goals and objectives? 

• Was the project developed right? How is the project outcome aligned with the 
original specifications? 

• Did the project meet customer satisfaction?
• What are the lessons to be learned for future projects? 

 ▫ Leadership lessons?
 ▫ Team interaction lessons?
 ▫ Organizational lessons?
 ▫ Top management support lessons?
 ▫ External entities and vendor lessons?

• Did the project meet cost and time constraints? What were specific reasons for 
the project running over or under time and/or over or under budget?

Figure 13.4: Questions to be addressed by the audit report

Despite clear benefits, most projects are not audited. Project audits require planning, take 
time, take resources, and influence individuals’ behavior and emotions. However, if planned and 
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implemented properly, project audits have short and long term benefits for the organization in gen-
eral and for the project manager in particular. The audit plan is shown in Figure 14.5.

• The scope – what can and cannot be audited. 
• Tasks to be carried out – progress reviews for each activity in terms of time, 

cost, and specification. The content of the final report. 
• Timetable – when the audit begins, how long it should take, and when the final 

report is due.
• Audit team – most organizations have policies regarding membership of audit 

teams. These organizational policies provide consistency and must be followed. 
Audit activities must be independent of project activities. The project audit report 
must not be influenced by the project manager or team members; only external 
people should be involved with audit activities. The project manager and team 
members should be available to provide information for the audit process. Some-
times, specific team members or key individuals are appointed to cooperate with 
the audit team, especially for audits that are carried out during the project devel-
opment. 

• Audit leader – the success of the project audit depends, to a large extent, on 
audit leadership. Several individual characteristics influence the leadership of the 
project audit: 
 ▫  Independence
 ▫  Integrity
 ▫  Business knowledge
 ▫  Information system project knowledge
 ▫  Understanding of business processes  

Figure 13.5: The audit plan

The idea of an audit creates anxiety in most situations and can lead to behavioral change. 
However, such consequences are minimized when organizations have audits as a rule rather than 
as an exception. Every project should have audits during and at the end of development activities. 
The project manager must welcome audits and prepare team members to understand their benefits. 
Figure 14.6 lists criteria on what these audits are (and are not) about.

The idea of the project audit must be a part of the project plan and considered beneficial, by 
team members, for the successful completion of the project. Audits provide timely and important 
feedback to the project manager in monitoring and controlling progress. Audit reports have the 
potential to protect team members and enhance management support. For example, an audit report 
may reveal problems that relate to unclear definitions, poor decision making, poor coordination, 
low commitment, poor leadership, inadequate personnel, outside interference, lack of responsibil-
ity or accountability, tight schedules, staff turnover, and the like. An audit report of an on-going 
project provides timely warnings that enable management to address many of these issues in a 
timely manner. An audit report of a completed project provides relevant information that enables 
the management to prevent these problems from happening in future projects. 
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• Project audits are not about: 
 ▫ Finger pointing
 ▫ Who did what wrong
 ▫ Judging 
 ▫ Retribution 

• Project audits are about: 
 ▫ Prevention 
 ▫ Learning from mistakes
 ▫ Continuous improvement
 ▫ Measuring project success

Figure 13.6: The characteristics of a project audit

The audit plan can be seen as part of the toolkit of the reflective practitioner. The project 
manager needs to learn from what went right and from what went wrong in order to guide future 
work. Similarly, an organization where people learn from experience, so that future projects are 
done better, is a learning organization. It is obvious, but still worth stating, that reflective practi-
tioners and learning organizations are likely to be stronger than those that do not reflect and learn. 
Many organizations have a comprehensive database of project lessons learned, and the potential of 
this to support future projects is itself a critical success factor.

13.4  Interview with a project manager  

 Interview  

Q WHAT is the difference(s) between a 
general manager and a project man-

ager?

“Well, if we limit this to IT man-
agement, a general manager can 

be one of several things. For example, a general 
manager could manage a team that does more 
maintenance and enhancements of current sys-
tems and/or applications, or a general manager 
could manage operations like the print area or a 
large IT shop.

An IT project manager typically focuses on 
new IT initiatives or “major” enhancements to 
a current system. A project manager may work 

with resources from many areas within an IT 
organization, or in some instances, may have 
a staff of dedicated resources reporting directly 
to him/her. Typically projects are managed dif-
ferently than small enhancements in terms of 
structure and reporting.”

Q WHAT do you enjoy most about 
your position?

“What I enjoy most is that, where I 
work, I have total decision-mak-

ing abilities and I am seldom questioned about 
the way I manage projects. Another piece of my 
job that I find very rewarding is to watch people 
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under my direction grow and develop. I get a 
sense of accomplishment in knowing that I am 
helping others with their careers.”

Q WHAT is most challenging about 
your job?

“Well, there are several things, but I 
guess the main challenge I have 

is that I am not allowed to pick the technical or 
business resources for some of my projects (I do 
get to pick for some of them). I prefer to work 
with a very self-motivated, self-directed staff 
that is not afraid to provide input, very willing 
to share information, and a team with a good 
attitude and willingness to get the job done on 
time no matter what it takes. Sometimes I get 
stuck with much less than that.”

Q WHAT is unique about your job?

“Every project is different. 
For the projects I man-

age, each team is different, the technology is dif-
ferent, the project goals are different, etc. It is 
constant variety.”

Q WHAT are the tools that you use on 
a daily basis?

“Microsoft Office (Excel, Access, 
Word, PowerPoint), Microsoft 

Project or Project Central, Visio, and I use other 
tools since I have maintained a very technical 
background and assist in data modeling, de-
sign, and every once in a while still troubleshoot 
source code.”

Q HOW do you motivate your team?

“Rather than have just a couple of 
technical leaders working on my 

projects, I actually assign everyone a leadership 
role – even if it is a small one. I also have a couple 
of people on the team maintain a project web-
site and I purchased a digital camera so that we 
can have a project photo album on the site. The 
site makes it easier to navigate and find technical 
documents, requirements, time sheets, etc.”

“I always give everyone a chance to provide 
input and generally reward those that come up 
with ideas that significantly benefit the project. 
Also, my team truly knows I care about them 
and try to help them out (particularly the ones 
that want to move on to positions that required 
added responsibility). Also, my team knows that 
I shoot straight and do not play the political 
games and hide information that some project 
managers do. You have to earn your team’s re-
spect, and you can’t do it unless you are straight-
forward and sincere.”

“Also, I have events. For example, depend-
ing on the age and overall personality of the 
team, I pick from several things. One project 
team I am currently managing (this is a small 
team of 12 people) meets the 1st Monday of 
each month during the lunch hour. Sometimes 
we bring bag lunches, and sometimes we decide 
to all bring something like Mexican food. We 
scheduled on Mondays so that people would be 
able to put something together over the week-
end, if need be. Anyway, then we go to this 
conference room and play a game (Pictionary, 
Gestures, or something like that). Pictionary is 
great to break the ice with a new team. Someone 
on the project team coordinates the event each 
month (whether we are going to bring snacks or 
bring our own lunches, or order in from Quiz-
nos or whatever) and which game we’re going 
to play.”
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Q WHAT keeps you motivated?

“I like what I do. I find my 
position very satisfying 

and I have always been self-motivated. I guess 
my main motivation is I feel personal senses of 
responsibility in ensuring everything is running 
smoothly and quality work is being produced.”

Q WHAT is your typical day at work 
like?

“On any given week, I have vendors 
in to demonstrate something we 

are interested in, I have meetings with both my 
direct management and project status meet-
ings with our executive management, and team 
meetings for projects. I also take time to visit 
with some of our stakeholders face to face each 
week. And…I review the project constantly to 
see if one area is getting behind and determine 
the best approach to catching up. It’s hard to 
describe a typical day because every one is very 
different.”

Q WOULD you consider this a posi-
tion that you would be able to learn 

“on the job” or through an academic institution?

“I would never put someone in a proj-
ect management position for an IT 

project that has not had years of hands-on devel-
opment experience (actually coding experience) 
and a strong background in systems analysis. 
Our company does not have anyone in a proj-
ect management role that does not have these 
2 qualifications along with strong insurance in-
dustry knowledge and at least 2 years of man-
agement (systems maintenance management). I 
think you have to prove capabilities as a man-

ager before you can prove yourself as a project 
manager. Some people disagree with this, but 
I network with project managers from many 
companies and have never found one willing to 
hire without several years of experience outside 
of project management.”

Q WHAT are some of the success fac-
tors that you would recommend?

“I can provide you with a ‘top ten’ list of 
success factors:

1. Keep an open mind: Things change, 
you may be wrong, so don’t appear 
stubborn and unchangeable.

2. Listen to your team: This is an ex-
tension to the first point. If you can 
keep an open mind, your team will 
suggest improvements – knowing 
that they will not be fobbed off due 
to your inflexibility.

3. Do not take on a project where you 
cannot understand, in detail, the 
technical components, technical 
architecture, and the business driv-
ing the project.

4. Read constantly – much of what we 
learn is through reading

5. Discuss constantly - courses 
can also help as can conferences 
through talking to colleagues with 
more experience. Talking to those 
with similar levels of experience 
can also be helpful as they can act 
as ‘walls’ to bounce ideas off.

6. Be meticulous, organized, and 
bring structure to the projects you 
manage.

7. Be committed to quality and be a 
role model for your project teams.
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8. Document well. No-one will know 
about your achievements if they are 
not communicated, and this in-
cludes documentation.

9. Keep everyone abreast of project in-
formation (do not think your team 
doesn’t need to know things, they 
may want to know everything). 
Even when doing presentations for 
executive management, distribute 
copies of the material to everyone 
on the project team.

10. Praise your team and your project 
– if you don’t, no-one else will!

Q WHAT advice would you give to a 
recent graduate that would like to 

pursue the position of a project manager in the 
near future?

“Expect a career in which you will 
not have 8-5 working hours. Gain 

some experience in general management – it’s 
important before managing project teams. Also, 
if you ever plan to manage IT projects, then you 
will never have the respect of your technical staff 
if you do not have a technical background. Get 
one!”

 Chapter summary 
PROJECT MANAGEMENT INCLUDES 
administrative closure of the project and formal 
delivery of the final product to the customer. 
Project closure prevents scope creep. Primary ac-
tivities at the closing stage for a project include 
administrative accounts closure, performance 
evaluation of team members, and a project au-
dit. Contracts and accounts must be properly 
closed, including those of professional employ-
ees hired for the duration of the project and 
equipment and facilities transferred to the proj-
ect for use. Team members must be appraised 
for their contribution to the project. The project 
manager must evaluate each team member with 
the intent to assess individual contributions to 
the project as well as to provide constructive 
feedback to the individual regarding career de-
velopment. Project audits should be carried out 
during the development as well as at the end of 
the project. Audits during project development 
provide timely warning to the project manager 
to address potential problems and avoid seri-
ous consequences. Audits at the end of project 
development provide useful feedback for future 
projects and help management avoid costly mis-
takes. Project audits are not always carried out, 
and individuals sometimes react with anxiety to 
them. However, this anxiety factor is minimized 
when audits are carried out regularly and with 
the intent to learn and to improve project out-
come. All projects must include project audits as 
part of their plans. 

 Discussion questions  

a)Comment on the following statement: 
“We cannot afford to terminate the proj-
ect now. We have already spent more than 
50% of the project budget.”

b)It is suggested that project audits create 
anxiety among team members, may lead to 
internal politics among departments, and 
in turn, make the whole process dysfunc-
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tional. Describe the benefits of a project 
audit and suggest ways of implementing it 
that avoid these problems.

c)What are the main differences between au-
diting a marketing project versus auditing 
a project? What are the similarities? 

d)How would you justify cost, time, and ef-
forts spent on auditing an on-going project? 
A completed project? If you had a choice of 
only one, which audit would you think the 
most useful, during or after? Why?

e)Comment on the following statement. 
“You cannot manage what you cannot 
measure.” Is this statement true in the case 
of project management? 

f)Why is it difficult to perform a truly inde-
pendent and objective audit?

g)What personal characteristics and skills 
would you look for in selecting a project 
audit leader? 

h)Do you agree with our project manager’s 
‘top ten’ critical success factors for the role?

 Exercises  

a)Design a survey questionnaire for measur-
ing team performance. Include in this sur-
vey:
• Who should respond to your survey.
• The instructions for respondents.
• A scale. 
• Six questions. 
Describe your rationale for the way 
you designed your survey. For exam-
ple, why did you choose the scale that 
you did? Why did you choose the set 
of questions that you did? Hint: use 
the reverse of ‘input– process– output’ 
model for designing your survey. 

b)Prepare a table with two columns. In the 
first column, list four individual charac-
teristics and skills that you would look for 
in selecting a project audit leader. In the 
second column, provide your reasoning for 
each of those individual traits. 

c)Performance review of team members is an 
important activity that, if done properly, 
will improve member behavior and be a 
base for reward and promotion. List what, 
in your opinion, are important character-
istics of an effective performance review. 
What would you not include in your per-
formance review list; things that, in your 
view, would be counter effective?  

d)Describe performance evaluation of in-
formation system projects from the fol-
lowing two perspectives. (a) You as a team 
member being evaluated. What approach 
would be most beneficial to you? What 
approach would you find least beneficial? 
(b) You as an information system project 
manager evaluating your team members. 
What approach would be most practical to 
you? What approach would you find least 
beneficial?   

 Important Concepts  

accounts closure (pg. 261)
acknowledgements and awards 
(pg. 262)

administrative closure (pg. 261)
assigning individuals to closure tasks 
(pg. 262)
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audit plan (pg. 266)
characteristics of a project audit 
(pg. 267)
deadlocked (pg. 261)
delivery acceptance (pg. 261)
end of the project audit (pg. 264)
end-users (pg. 263)
ending closure process (pg. 263)
equipment and facility release (pg. 261)
learning organization (pg. 267)

monitoring implementation (pg. 262)
on-going audit (pg. 264)
performance evaluation (pg. 263)
personnel release (pg. 262)
project audit (pg. 264)
project closure plan (pg. 261)
project closure tasks (pg. 261)
reflective practitioner (pg. 267)
self-appraisal (pg. 264)
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A
Codes of Behavior

1. Regarding the ‘code of ethics’ provided in the Appendix, 
prepare a short report that outlines your opinion and comments 
on the subject. Does it make sense to you? Which part of this 
code do you agree with and which part do you question? 

2. Search the web for other examples of codes of conduct relevant 
to any of the stakeholder types mentioned in this chapter. 

3. Suggest a code of ethics for students. Are you and your 
colleagues consistent with your code of ethics?

 Themes of Chapter A   Appendix: Codes of Behavior – Discussion questions  
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 APPENDIX: CODES OF BEHAVIOR    

A S WE SAW IN CHAPTER 1, PROJECT MANAGERS ARE EXPECTED TO BE-
have in an ethical way. Indeed, they are expected to behave in accordance to good stan-

dards generally. Many of these standards are obvious, and represent good codes of behavior in 
all walks of life. 

The Project Management Institute (PMI) is a professional organization dedicated to the de-
velopment and promotion of the field of project management. Its website is http://www.pmi.org. 
Its Member Code of Ethics can be found at http://www.pmi.org/ prod/groups/public/documents/
info/ap_memethstandards.pdf, and it attempts to define and clarify the ethical responsibilities for 
present and future PMI members. 

The code begins with the statement: ‘In the pursuit of the project management profession, it is 
vital that PMI members conduct their work in an ethical manner in order to earn and maintain the 
confidence of team members, colleagues, employees, employers, customers/clients, the public, and 
the global community.’ It goes on to ask members to pledge to uphold and abide by the following: 

• I will maintain high standards of integrity and professional conduct. 
• I will accept responsibility for my actions. 
• I will continually seek to enhance my professional capabilities. 
• I will practice with fairness and honesty. 
• I will encourage others in the profession to act in an ethical and professional manner.

Following these pledges, there are sets of member standards of conduct. These are more de-
tailed. We will pick on a few of these for discussion. For example, for professional behavior, it 
asserts: ‘PMI Members will fully and accurately disclose any professional or business-related con-
flicts or potential conflicts of interest in a timely manner.’ Is it reasonable to expect project managers 
to disclose all potential conflicts? What happens if the disclosure is against the interest of the company or 
the department where the person is working? PMI Members are asked to ‘refrain from offering or ac-
cepting payments [which] may provide unfair advantage for themselves, their business or others 
they may represent.’ Is this reasonable if they work for a consulting firm – are they not looking for further 
work for their business (at the cost of work for other businesses)? 

THESE GUIDELINES ARE rather general. Start to construct additional pages to this 
guide, where you provide clauses which give more specifics and examples for project man-
agers. You can add to this as you read further chapters of this book.
Can you ascertain what happens if the PMI member fails to carry out one or more of the codes?
Along with professional societies for project managers in general, project managers developing 

information technology projects might be expected to belong to one of the professional associations 
related to computing and information systems. The most well known are the Institute of Electrical 
and Electronics Engineers (IEEE) http://www.ieee.org which describes itself as the ‘the world’s lead-
ing professional association for the advancement of technology’ and the Association of Computing 
Machinery (ACM) http://www.acm.org ‘the world’s first educational and scientific computing soci-
ety’ in North America; with their equivalents elsewhere, for example, the British Computer Society 
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(BCS) ‘the leading professional body for those working in IT’ at www.bcs.org and the Australian 
Computer Society (ACS) www.acs.au.org, which describes itself as ‘the public voice of the ICT 
profession and the guardian of professional ethics and standards in the ICT industry, with a com-
mitment to the wider community to ensure the beneficial use of ICT.’

The IEEE/ACM have a joint code of ethics and professional practice for software engineers; 
who are described as ‘those who contribute by direct participation or by teaching, to the analysis, 
specification, design, development, certification, maintenance and testing of software systems. Be-
cause of their roles in developing software systems, software engineers have significant opportuni-
ties to do good or cause harm, to enable others to do good or cause harm, or to influence others to 
do good or cause harm. To ensure, as much as possible, that their efforts will be used for good, soft-
ware engineers must commit themselves to making software engineering a beneficial and respected 
profession. In accordance with that commitment, software engineers shall adhere to the following 
Code of Ethics and Professional Practice.’

The Code contains eight Principles related to the behavior of and decisions made by pro-
fessional software engineers, including practitioners, educators, managers, supervisors and policy 
makers, as well as trainees and students of the profession. The Principles identify the ethically re-
sponsible relationships in which individuals, groups, and organizations participate and the primary 
obligations within these relationships. The Clauses of each Principle are illustrations of some of the 
obligations included in these relationships. These obligations are founded in the software engineer’s 
humanity, in special care owed to people affected by the work of software engineers, and in the 
unique elements of the practice of software engineering. The Code prescribes these as obligations of 
anyone claiming to be or aspiring to be a software engineer.

LOOK CAREFULLY THROUGH the Code and address the same questions that we 
suggested for the PMI code. In your view, does the statement “ethical tensions can best be 
addressed by thoughtful consideration of fundamental principles, rather than blind reli-
ance on detailed regulations” provide an opt-out to good practice? 

The first ‘public’ principle asks that software engineers ‘accept full responsibility for 
their own work’. What happens if the member was following the orders of his/her man-
ager who required the work to be done in this way, even if that way conflicted with the 
individual’s way?

With regard to the second principle on the relationship between the client and em-
ployee, the client is asked to provide ‘service in their areas of competence, being honest 
and forthright about any limitations of their experience and education.’ Are all consul-
tants honest in this respect? Would they get work if they were ‘totally honest’?

On the fourth principle, about product, the engineer is asked to ‘strive for high qual-
ity, acceptable cost and a reasonable schedule, ensuring significant tradeoffs are clear to 
and accepted by the employer and the client, and are available for consideration by the 
user and the public.’ Why is it, then, that so many projects fail in some way?
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B
An Introduction to 

Microsoft Project

Follow the instructions set out in the Appendix 
(if you do not have Microsoft Project available, you can download a trial version, valid for 180 

days, from the Microsoft website www.microsoft.com/downloads) 

 Themes of Chapter B   Appendix: An Introduction to Microsoft Project - Instructions





C

• Chapter Themes 

C
How to Transform 

a Failing Project 

1. Why do you think it is particularly difficult to turn around 
projects that seem to be heading for failure?

2. Do you think the problems were put right by getting the ‘people 
problems’ or the ‘technical problems’ solved or a mixture of 
both?

3. Discuss the role of the E-envoy as ‘champion’ for the project.
4. Search the web for references to the Denver International 

Airport project and discuss similarities and differences with 
regard to this case.

5. Was one of the users ethically correct to ‘blow the whistle’ on 
the project?

 Themes of Chapter C    Appendix: How to Transform a Failing Project - Discussion questions  
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 APPENDIX: HOW TO TRANSFORM A FAILING PROJECT  

The case looks at an issue that has bedeviled projects for many years. It concerns the situa-
tion when a project seems to be failing and it is vital to get the stakeholders to somehow change 
direction to a more positive course. This is particularly difficult because the norm is for the ‘ball 
to run on in the same direction’ even if it is the wrong direction. Stopping a project is a difficult 
enough task, but it is even more difficult to restart it on a different and more successful course. Yet 
IS projects are complicated and tend to have frequently changing requirements, even as the project 
develops, that cause the project scope to change frequently. Projects that exhibit such volatility are 
especially difficult to manage and control. Organizations frequently react by investing additional 
resources in failing IS projects in an attempt to make them work, and consequently, these ‘runaway’ 
projects are continued even though it may make more economic sense to stop them. Here we dis-
cuss aspects of an electronic government application in a local UK metropolitan borough council 
where the project was out of control originally but was turned around to be a successful project. 
A similar example which illustrates this is the baggage handling system at Denver International 
Airport, a troubled IT project, which was 16 months behind schedule and close to $2 billion over 
budget, but was eventually turned around. Actions to turn such troubled projects around might 
include redefining the project, improving project management, changing the project leadership, 
and adding and/or removing resources.

This UK municipal borough has an elected council that serves a local population of 221,000 
residents and provides a large range of services. The idea of e-government originated from the UK 
central government’s 1999 white paper,  Modernizing Government, which challenged all public 
sector organizations to achieve ‘citizen-centered services’, by integrating policies and programs, 
‘joining-up’ delivery, harnessing the power of IT, and getting the best out of staff. The white paper 
committed the government to the ‘use of new technology to meet the needs of citizens and business 
and not trail behind technology development’. The overall champion for the e-government initia-
tive was the cabinet deputy of the council, who was assigned a special post known as the ‘E-envoy’. 
His main responsibility was to propel the e-government initiative and he had several key respon-
sibilities: to deliver the existing Cabinet Office target for electronic service delivery (e-government 
agenda); to define and drive implementation of a government-wide IS strategy to support the public 
sector reform agenda; and also to provide leadership and guidance for the e-government initiatives.

In 2000, there was a need to revamp the existing purchasing function in order to meet the tar-
get set within the e-government strategy plan that 100% of the goods purchased by the council had 
to be purchased electronically by 2005. Besides that, there were other considerations for the council 
to implement the e-procurement system. These reasons included improving purchasing efficiency, 
setting up a cost control mechanism, and a strong desire to be the first local council in the United 
Kingdom to purchase goods and services electronically. The council head gave full support for the 
project and the 12-month project was launched in January 2001 with an initial estimated cost of 
£150,000. The project was headed by the IS manager, who was supervised by an e-procurement 
committee formed by a group of senior managers within the council. An external software vendor, 
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selected through a bidding system, helped to develop the software. Other key stakeholders included 
the internal users of the system, such as the chief procurement officer, corporate service manager, 
corporate affairs manager, technical service manager, and the e-business manager. External users 
included goods and services suppliers.

The project faced several problems during its early stage of development. The main problem 
concerned conflicts among project managers, the users, and the IS contractor over design issues. 
On the one hand, internal users complained about the low quality of the software prototype and 
the failure of the contractor to understand their requirements. On the other hand, the IS project 
manager and the IS contractor were dissatisfied with the indecisiveness of the users and pinpointed 
their frequent requests for design changes as the main reason for delays in project development. 
The project initially stalled because of a disagreement between the users and the IS contractor. The 
disagreement started when the IS contractor demanded an additional £150,000 for ‘redesigning 
the software again’. Their reason was that, because the contract price was ‘fixed’, any changes to the 
software after the users signed off on the earlier versions of software prototypes were chargeable. The 
reason why the IS contractor asked for 100% of the original cost for the cost of redesign was that it 
had anticipated that the users would make many more rounds of modifications to the requirements. 
However, the users disagreed with the contractor’s claim because they viewed those changes as al-
terations resulting from the contractor’s mistakes, rather than additions requested by them. Eventu-
ally, the e-procurement steering committee intervened and agreed to make the additional payment.

After the committee’s intervention, the project continued for another 2 months before it fi-
nally collapsed. The same problems resurfaced and the users refused to continue participating in 
project development. Instead, they proposed the purchase of e-procurement packaged software. At 
the same time, the IS project manager seemed to lose control of the project and was busy haggling 
with the IS contractor over the issue of which requests were categorized as ‘additions’ and which 
were ‘alterations’. Despite this dire situation, the e-procurement committee did not intervene di-
rectly, except for insisting to the users that the project had to be continued. However, they did 
promise more resources. While the users were resolute about project abandonment, the IS project 
manager insisted that they should continue. He explained: ‘How could we give up? With all the 
resources invested, the option of reverting back to buying packaged software was unimaginable.’ At 
that stage, the project had already exceeded £300,000 and was 6 months behind schedule. Appar-
ently, the IS contractor was billing for changes made on an ongoing basis plus the fees for engaging 
a subcontractor who specialized in system integration.

Refusing to continue with the troubled project, one of the users decided to ‘blow the whistle’ 
on the project by reporting to the E-envoy. She explained why she blew the whistle: ‘I believed the 
involvement of the E-envoy would resolve the entanglement. The committee and the project man-
ager were too optimistic and irrational from my perspective.’ In December 2001, the E-envoy was 
informed and was surprised at the problems facing the project. He explained why the news came as 
a surprise to him: ‘I had delegated the project manager and the e-procurement steering committee 
to lead the project. Besides, even at the bimonthly management meetings over the past few months, 
the committee members did not inform me of any problem arising.’
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Immediately, he delayed the development project indefinitely until a decision had been made. 
To resolve the problems, he gathered relevant internal and external stakeholders, including the 
Council Cabinet representative, the strategic management director, the head of IS services and the 
project development team that consisted of the IS project manager, an IS analyst, users representing 
several business functions, the goods and services suppliers and the IS contractor. 

The E-envoy had to send emails to these stakeholders requesting them to attend the meeting. 
In some cases, he even had to convince them of the importance of the meeting by conducting nu-
merous rounds of telephone conversations. To reconfirm his commitment to the project, he stated 
a strong desire for the project to be continued rather than abandoned and was very confident of a 
project turnaround. He commented: ‘It was important for everyone to understand my standpoint, 
especially in that state of confusion. Besides, those problems could be easily resolved as long as ev-
eryone was committed to turn the troubled project around.’

Once everyone had agreed to continue the troubled project, the E-envoy organized a focus 
group meeting with the e-procurement steering committee, the IS project manager, the user man-
agers, and the IS contractor to re-examine their previous problems. With the E-envoy’s presence 
and participation, everyone showed great enthusiasm in the meeting. At the beginning of the meet-
ing, the E-envoy delivered a speech to explain the significance of the meeting: ‘I simply assured 
them that no individuals would be punished in this project. I also stressed that turning around the 
failing project was our utmost priority in order to salvage our reputation and the confidence the 
external stakeholders had in us.’

The assurance from the E-envoy was well received by everyone present in that meeting as they 
began to discuss their differences openly. They were unafraid of highlighting their mistakes. In 
that meeting, several problems were identified. Sensing the E-envoy’s determination to succeed, 
all relevant stakeholders arrived at a multilateral consensus to attempt to turn the project around. 
The IS project manager explained the change of attitude: ‘Basically, he [the E-envoy] banged all our 
heads together. All he wanted was to try and get the cohesion of the team back. We promised him 
that we would get together and work out the differences.’ Despite the successful turnaround of the 
attitudes, the IS project manager did admit that it was a very difficult phase: ‘We felt relieved that 
the E-envoy accepted our apologies for the earlier mess and it also took several of us quite a while to 
restore our confidence that a turnaround was indeed possible.’ Furthermore, it was also discovered 
later that any packaged software would need a large degree of customization, which supposedly 
might take up to 6–9 months. The chief procurement officer admitted: ‘It was unsuitable for the 
council as the customization process would be too long for the project.’

Having identified the problems, the whole team started to explore alternative courses of action. 
For the first time, with the participation of the E-envoy and the e-procurement steering commit-
tee, the three groups (the user managers, the IS project manager, and the IS contractor) started to 
co-operate and work towards a common goal. Sensing the E-envoy’s determination to succeed, all 
relevant parties arrived at a multilateral consensus to draw up a list of turnaround tactics. The team 
proposed the adoption of a partial abandonment strategy, which was to reduce the original scope 
of the project without causing significant changes to its original specification. For that reason, three 
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user departments were short listed as the pilot sites, hence allowing the IS project manager to deal 
with the needs of only three user departments rather than the eight departments formerly required. 
Furthermore, the project had been separated in three stages. Instead of implementing full-scale pro-
curement functions all at one go, the first stage would now focus on the ‘front purchasing process’, 
which included ordering, issuing of purchase orders, and delivery of items. 

In February 2002, the E-envoy ordered a stakeholder analysis before carrying out the action 
plans. The purpose was to find out whether relevant internal and external stakeholders fully sup-
ported the devised turnaround strategies. The new stakeholder analysis was seen as necessary be-
cause actors involved in the development process could still be strongly committed to the prior, fail-
ing course of action. The e-procurement steering committee members carried out the stakeholder 
analysis. Many project members and users still had doubts, but because the E-envoy was personally 
involved in the turnaround effort, they did not put up a strong resistance for fear of upsetting him. 
The E-envoy and the committee members had spent considerable effort to convince the project 
group and the users. Project members were also encouraged to discuss among themselves whether 
the exit strategy was the best available option.

All the changes were implemented immediately and they produced remarkably encouraging 
results. The corporate service manager commented positively: “This time, we started to thrash out 
what the problems were with the IS contractor and found out what we needed. We drew up a tim-
escale and everybody had to stick to it. The turning point was that we were able to communicate 
with the IS contractor directly. Everything was so easy after that.” The IS project manager also com-
mented: “With fewer users, things seemed to progress smoothly and quickly. I would think that 
every one of us was determined to make this work. Even the IS contractor came to meetings two or 
three times a week. The new team seemed to show more enthusiasm and responsibility. In addition, 
the E-envoy’s close monitoring kept all of us on our toes.”

When the first phase of the e-procurement system finally went ‘live’ in August 2002, the proj-
ect was 8 months behind schedule and close to £500,000 (US$950,000) over its original budget. 
However, the relatively smooth implementation after the adoption of the new strategy meant that 
the crisis concerning the project was finally over.

This case study is adapted from Gary Pan, Shan L. Pan, Michael Newman and Donal Flynn, Es-
calation and de-escalation of commitment: a commitment transformation analysis of an e-government 
project, Information Systems Journal, 16, 1, 2006.
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1. What did the first project manager, Smith, do that was correct, in your view? 
What were his main mistakes? 

2. What did the second project manager, Bond, do that was correct, in your view? 
What were his main mistakes?

3. How would you have done the task of generating a comprehensive command 
list for Techsource? What specific steps would you take?

4. Discuss (a) leadership role at A-Bank, (b) employee morale at A-Bank, and (c) 
relationship building with Techsource throughout the project.

5. Assume you are the project manager at A-Bank responsible for developing a 
similar organization wide system. 

6. Looking back at the experiences with ‘receipt imaging’ system, summarize 
major lessons learned from that project and how you would benefit from them.

 Themes of Chapter D   Appendix: A-Bank (Part 1) - Discussion questions  
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 APPENDIX: A-BANK (PART 1) - IMPLEMENTATION  

THIS CASE IS AN EXAMPLE OF HOW THINGS CAN GO WRONG IF THE PROP-
er steps are not taken during a project. This is a real case about a ‘receipt imaging system’ 

at a mid-size credit union bank in the United States. However, anonymous names are used 
throughout the case to protect the identities of the firm and individuals. This case is presented 
in two parts: Part1 (implementation) and Part 2 (evaluation), which is found in Appendix E. 
In this two-part case, specific emphasis is placed on project selection, project portfolio manage-
ment, project plan development, inter-organizational relations, leadership, project risk manage-
ment, project scope, and post project audits. 

A breakdown of A-BANK’s corporate history as well as some of their IT projects will be de-
scribed. In-depth analysis will be done on one of these projects, namely their receipt imaging 
implementation project. This analysis will include information on how the project was chosen, 
resources were allocated, implementation was handled, and follow-up evaluations were done (Part 
1). A detailed hindsight evaluation will then discuss what was done well and what could have been 
done better. With this in mind, recommendations will be given on how A-BANK, and other orga-
nizations, can improve their project management in the future (Part 2).

D.1  Background  
IN THE EARLY 1950s a feeling of general dissatisfaction with banks was spreading across the 
United States. The root of the problem was that banks put stockholder satisfaction ahead of cus-
tomer satisfaction. They were making business decisions based primarily on their financial bottom 
lines without giving much consideration to how their customers felt. In addition to not being very 
service oriented, banks had to pay high corporate taxes and substantial dividends to stockholders. 
These expenses led to higher loan rates and lower dividend rates; exactly the opposite of what their 
customers wanted. As a result of these factors, a large credit union movement was started. Credit 
unions functioned much like a bank but were organized and owned by their members and paid no 
taxes. This opened the door to better customer service and more favorable interest rates. A-Bank 
is one of these credit union banks and was established in 1951. It now has more than 350 million 
dollars in assets and over 30,000 members. It serves its customers through five branches and 30 
ATMs. From the day they were organized, their mission has been to help their members earn and 
keep more of their own money. To achieve this mission, they strive to give their members the best 
possible service at the lowest possible price. 

D.2  IT at A-BANK  
AS COULD BE expected in the 1950s, A-BANK ran their business through a general ledger book 
in the beginning. However, throughout their history they consistently implemented any cutting 
edge technology that their board of directors deemed cost beneficial though a payback analysis. In 
general, if a project could pay for itself within 2 years through lower expenses or higher produc-
tivity, it was approved. One of these IT implementations was a revolutionary mainframe-based 
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accounting and transaction system implemented in 1981 by the outsourcing supplier EDS. This 
system served as their main IT system until 1990 when a new information system replaced it. This 
new system offered several important new modules, including a collection system and loan approval 
system. It was also capable of working with several powerful third-party software products.

Big changes came once again during the technology boom in the late 1990s. Adding to the 
power and flexibility of their system; they replaced all of their dumb terminals with PCs. This ex-
pansion allowed users to continue to do everything they could do before and a lot more. It opened 
the door to using Microsoft Office products, internet applications, email, paperless reporting and 
much, much more. 

Today A-BANK continues to be innovative while keeping their expenses very low. One of the 
reasons for their success is that they continue to implement only IT projects that will pay for them-
selves in a short period of time. For example, in early 1999 A-Bank was faced with having to build 
additional offices to house their growing phone centers. To counter this huge expense, the CIO 
proposed that they implement a remote access system that would allow remote connections to both 
their computer network and phone system. This would enable phone center employees to work at 
home. Although this was a very expensive proposition, it was over a million dollars cheaper than 
building new offices. This ‘out of the box’ idea was accepted by the board of directors and imple-
mented with huge success. Workers liked the flexibility of working at home and the new offices 
were never built. Other technology implementations that have been very successful at A-BANK 
include an internet banking and bill payment system, an in-house Debit/ATM card production 
system, a document imaging system, an integrated phone/fax/email system, a real estate document 
system, and many more. 

D.3  Receipt Imaging  
IN LATE 2000 there was a buzz regarding receipt imaging. The concept was simple. When a 
receipt was printed for a member, an image of that receipt and the member’s signature would be 
captured and stored in a database. During the capture process certain parts of the receipt, such as 
name, account number, and date, would not only be captured but also be converted into searchable 
index fields in the database. This database could be readily accessed later via a search engine and a 
copy of a receipt and signature could be printed from the previously captured image. 

At the time, most credit unions, including A-BANK, used multi-page carbon receipt forms 
and stored physical copies of every receipt. Boxes of these receipts would be organized by date and 
stored in warehouses. Research under this system was extremely slow. In order to find a specific re-
ceipt, an employee would have to sift through a day’s worth of receipts. If it was not known exactly 
what day a transaction took place, the search could take weeks. With a database searchable by dates, 
teller IDs, transaction amounts, and names, this search time could be reduced to seconds. In addi-
tion, because all of the data was captured electronically, only a single form receipt for the member 
would need to be printed at the time of the transaction. The imaging solutions had the potential to 
increase productivity and drastically cut storage and research costs. 

Because A-BANK had a reputation for being on the front end of the technology curve, several 
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venders of receipt imaging systems approached them. Some even wanted A-BANK to beta test their 
products. As a result, the CIO and other executives decided to analyze the idea to determine if it 
was right for A-Bank. Information systems personnel, lead tellers, service center managers, and all 
the executives were consulted in the process and a report of pros and cons was produced. 

It was concluded that a receipt imaging system would fit perfectly within the business process 
of A-Bank and would have several positive effects. First, it would reduce research times for past 
transactions from days to seconds. In the case of divorce or suspected fraud, it was not uncommon 
for A-BANK to get requests or subpoenas for all signed receipts on a given account for a specific 
time period. These requests could take weeks to fill. For example, suppose a subpoena was received 
for copies of all signed transaction receipts on an account for the last year. The first step would be 
to create a list from the host database of all the transaction done on the account over the last year. 
Then, a request would be sent to the warehouse to retrieve the daily box of receipts for every day a 
transaction was done. This could be dozens of boxes. When the boxes were received, they would be 
sifted through until all the receipts were found. Photocopies of these receipts would be made and 
the boxes would be returned to the warehouse. Assuming the same scenario under a receipt imaging 
system, a single query could be run on an account and images of all signed receipt copies could be 
pulled and printed in minutes. This would obviously be a major step in turn-around time, as well 
as a reduction in labor costs.

Second, it would eliminate organizing, packaging, warehousing, and the destruction of receipt 
copies. This step currently required a great deal of coordination and effort from several depart-
ments. Tellers would bundle all of their receipts at the end of each day, bag them as a branch, and 
send them to headquarters. Back office personnel would then sort the bags by branch and box them 
up. These boxes were labeled and stored in-house for 2 months. At the end of 2 months, vault work-
ers would ship the boxes to a warehouse. They would be warehoused for a minimum of seven years. 
After seven years they were destroyed. The cost of organizing, packaging, shipping, warehousing, 
and destroying these receipts was very high. All this would be eliminated under a receipt imaging 
system.

Finally, because multiple copies of receipts are not needed under a receipt imaging system, it 
would not be necessary to use multi-page carbon receipt forms and impact printers. This would 
allow A-Bank to use cheaper receipt forms and laser printers. Currently, dot matrix impact printers 
were being used. These printers were old, loud, temperamental, and expensive to fix. It had been 
the desire of the IT staff for some time to eliminate the impact printers in favor of laser printers. 
Receipt imaging would allow such a conversion to take place.

The only apparent negative to implementing a receipt imaging system was the need to train 
employees on yet another new system. Because of the many IT changes that had taken place in the 
past few years at A-BANK, this was not a huge concern. It was believed that the employees would 
adapt to this system quickly, much as they had done with all the other recent IT changes.

D.4  Receipt Imaging Vendor Selection  
ALTHOUGH NO SPECIFIC comparative analysis was done, in light of the many benefits that 
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would come with a new receipt imaging system, the project was moved to the top of the priority 
list. Therefore, the CIO had to decide quickly which vendor had the best product, the best value, 
and the best ability to work with his project manager for implementation. In addition, before 
approval would be given, he would be required to present a favorable cost benefit analysis of the 
chosen product to the board of directors. 

His search for the best system was quickly narrowed down to three companies: Vendor, Tech-
source, and Techlogic. The first company, Vendor, was an immediate favorite because A-BANK 
used them for their main transaction system. In fact, their receipt imaging solution was specifically 
designed to work with their existing infrastructure. This product had been heavily tested and would 
bring few, if any, implementation headaches. Because the same company would support both the 
receipt imaging and the transaction systems, support would be centralized. All problems would be 
filtered through Vendor’s help desk. However, this solution carried a huge price tag; nearly double 
that of the other companies.

Techlogic operated as a third party solution to Vendor’s transaction system. A-BANK was cur-
rently using Techlogic for other document imaging such as checks and loan documents. They had 
been very reliable and user friendly. If they were chosen, the new interface would be blended with 
their existing imaging system. This would allow copies of receipts, checks, signature cards, and loan 
documents to be retrieved from the same place. However, they were in the very early stages of de-
velopment of their receipt imaging system and their cost was rather high. The CIO was hesitant to 
jump in before Techlogic had implemented their product at a few more credit unions.

Techsource also operated as a third party solution. However, they were by far the most estab-
lished and inexpensive choice. They had a solid track record of success with nearly a hundred credit 
unions already running their system. Their customer references checked out well and their price tag 
was very low. However, they had never implemented their software in conjunction with the host 
system at A-Bank. This was a huge concern for A-BANK, but they were assured that the system 
would need only minor enhancements to function well with the host system.

After doing a cost benefit analysis on these three companies, Vendor was eliminated due to its 
high cost. Vendor did meet the board of director’s criteria but was much more expensive than the 
other two companies. With Vendor out of the picture, a comparison of Techlogic and Techsource 
was done. It was determined that the only advantage to Techlogic was its integrated interface. 
Management felt that this feature was not worth the larger price tag. Therefore, it was decided that 
Techsource was the best choice. However, management was still not convinced that they should 
move forward. They were concerned that Techsource had never implemented their product with 
the A-Bank host system. Therefore, further investigation of Techsource Systems was done.

A-BANK obtained several Techsource references and followed up on them. All of the com-
panies they spoke with were having a great deal of success with the Techsource’s receipt imaging 
system. They were happy with the functionality and service and all but one reported no problems 
with the implementation. The bank that had a problem reported that after implementation some 
of their receipts were not recognized by the system. However, Techsource developers remedied the 
situation within 48 hours. Even with these references, there was concern about being the first to run 
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this system with the A-Bank host.
Techsource assured A-BANK that working with a new host system was not a problem. It was 

simply a matter of configuring their software to know the format of a host receipt. This could be 
done in a short time by providing Techsource with a copy of each type of receipt. They would be 
able to make the modifications to their software in a short period of time. Under these assurances 
from Techsource sales representatives, A-BANK signed a contract with Techsource solutions. The 
nearly $110,000 balance of the contact was paid up front, and a maintenance contract was signed 
for 5 years at $3000 per month plus a nominal charge per receipt. The monthly billing was set to 
start immediately. 

D.5  Receipt Imaging Implementation  
THE CIO BELIEVED that the implementation project would deal mostly with installation of 
software and training of employees. Therefore, the CIO handed the project over to Skippy Smith to 
be the new project manager who would be overseeing the receipt imaging implementation. Smith 
was the network administrator at A-BANK and his skills were primarily technical. However, he 
had successfully completed a real estate document system implementation recently and had shown 
a great deal of ability to work with other departments in order to complete the difficult project. 
Smith was instructed to coordinate the implementation with the other members of the IS team and 
assist HR in employee training. He would be given whatever human recourses were necessary to 
complete the project in a timely manner.

Smith’s first step in the implementation process was to provide Techsource with a list of all 
Vendor commands that produced receipts. They also wanted copies of each type of receipt. He 
approached the vice president of service for assistance in creating this list. After a brief meeting, 
they sent a list of 18 commands and a copy of each type of receipt generated by those commands 
to Techsource. This was extremely critical for Techsource because these receipts would be stripped 
for data to populate their database. Therefore, the location of certain information on these receipts 
was critical.

Next, Techsource informed Smith that, in order for the new system to work, each worksta-
tion had to have a static IP address. Currently, A-BANK used a DHCP server that would assign 
a temporary address every time a PC logged onto the network. Assigning static addresses to all of 
the workstations at all of the branches was a big job but not unreasonable. However, A-BANK had 
several people working at home via a virtual private network. Under the current setup, it was not 
possible to configure these people with static IP addresses because they were using standard internet 
service providers to connect. They would all need to be upgraded to static connections. This was an 
expense and effort that was not planned for. However, it had to be done. Smith and his staff devised 
a system of address numbering and reconfigured all the workstations at all of the branches. His 
team also worked with local phone, DSL, and cable companies to get static IP addresses assigned to 
all workstations at employee’s homes.

About six weeks after sending Techsource the list of commands, Smith received word that the 
receipt imaging software had been adapted for the system previously developed by Vendor and was 



D-7

Appendix D: A-Bank Part 1 

ready for testing and implementation at A-BANK. Techsource generally sent out a specialist for two 
days to a site to do product implementation. One day was used for software and hardware installa-
tion and a second day was used for training and ‘hand holding’ during the first day of use. However, 
because this was the first time their software had been run with a Vendor system, Techsource agreed 
to have one of their developers accompany their specialist. In addition, the team scheduled an extra 
day so that testing could be done before training started.

Two days before the implementation was to take place, all of the impact printers at A-BANK 
were replaced with laser printers. The IT staff had a good reason to wait until the last possible time 
to make this change. In order to replace the multiform carbon paper, the laser printers had to be 
configured to print two receipts for every transaction until the imaging system was up and running. 
This would slow down the tellers and also be more expensive. However, since it would only be for 
two days, the impact was acceptable.

When the Techsource team arrived at A-BANK they immediately ran into problems installing 
their application server. The security of A-BANK’s network was much more advanced than other 
credit unions they had worked with. It took them several hours to get the proper properties and 
permissions set so that their software could run on A-BANK’s network. By late afternoon, they had 
their server installed and their software loaded on the first client workstation. They began testing 
immediately.

Minutes after testing began more problems occurred. There were at least 12 commands done 
by testing employees that were not on the original list provided to Techsource. The system did not 
recognize these commands or the receipts that they produced. Therefore, the database was not be-
ing populated correctly. To make matters worse, it was soon discovered that the format of several 
receipts changed depending on how a command was executed. This was also news to Techsource 
and causing even more errors.

The Techsource developer immediately went to work trying to fix all of these problems, but 
the situation continued to get worse. Because the original list of commands was made with the tell-
ers in mind, all of the accounting, collection, and real estate commands were not included in the 
original command list. By the end of the first day, a list of 83 possible commands was compiled, 
far more than the 18 originally given to Techsource. The task was growing increasingly difficult, 
and after two full days of work, it was decided to postpone the implementation until all the bugs 
could be worked out. Since the developers did not have access to a Vendor system, Smith agreed to 
coordinate testing of any new versions of the software at A-BANK. Techsource would work on all 
the issues at their office and email updated software to Smith for testing.

The A-BANK staff and the Techsource developers worked for several weeks to perfect the 
software. Because the Techsource developers had many other projects besides this one, they did not 
work on the project as much as Smith would have liked. Finally, in early September they were ready 
to try again. However, just as they were scheduling a time to do the implementation, Smith received 
word that a Vendor system upgrade would be coming in the next few months. This upgrade would 
change the current format of their receipts. This was yet another blow to the implementation. All of 
the formats for the 83 different command types would have to be revised and tested.
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The upgrade to the Vendor system was done in early December and by the end of February 
Techsource was once again ready to start testing. A-BANK employees began testing the software 
and found several issues of concern. A few of the commands still didn’t work when executed in 
certain ways, and occasionally, the built in balancing function didn’t work properly. Using the 
same system as before, A-BANK emailed Techsource with descriptions of the problems. Techsource 
worked on them and sent back updated versions of the software.

Several issues slowed this process down to a crawl. The developers at Techsource were very 
frustrated about how the project had progressed, especially with the fact that they had been given 
incorrect information about the number of Vendor system commands. They also had several other 
demanding clients to worry about. Therefore, they were reluctant to spend a lot of time debugging 
A-BANK’s software. It was also obvious that Smith’s counterpart at Techsource was not entirely 
dedicated to the project. She constantly tried to press for a final implementation, even with a sub-
standard product, just so that she could move on with her other clients. Employees at A-BANK 
were also frustrated that so many things had gone wrong. Therefore, they were being very critical 
of the software and refused to allow another implementation attempt until everything was perfect.

Eventually progress came to a halt. Both organizations were working on other projects and 
blaming delays on the other company. In November of 2005, Smith’s employment at A-BANK 
came to an end and a new project manager was assigned, Matt Bond. Like Smith, Bond had a great 
deal of technical experience. However, in addition to his technical expertise, he also had accounting 
and business experience. He had managed several IT projects successfully and was well respected 
by the management of all departments at A-Bank. Bond was hesitant to except this project because 
he felt that much of it was out of his control. He agreed to do it with the understanding that the 
project would be terminated and the contract with Techsource broken if implementation were not 
successful in less than 3 months. 

Bond began improving the spirit of those involved with the project at A-BANK. He promised 
them that it would all be over soon, one way or the other. In order to help with motivation to suc-
ceed, Bond received approval for monetary bonuses for his team if the project was completed suc-
cessfully. Soon, everyone at A-BANK was ready to try again and Bond began to pursue results from 
his counterpart at Techsource aggressively. Within two weeks, he began to hit major roadblocks. 
Due to lack of cooperation from Techsource, the project was getting bogged down again. Bond 
made several phone calls to senior management at Techsource and informed them that if things 
didn’t change soon, A-BANK would pull out of their contract. Within days, a few employees at 
Techsource were terminated and new people were assigned to the project. 

With a detailed project plan in place and a new level of confidence and teamwork, both sides 
worked over the next few weeks to perfect and test the product. Although several issues arose, solu-
tions were reached quickly and a final attempt at implementation was scheduled in a few weeks. 
Throughout the intervening period, every employee that would be using the product went through 
a full day of training. Not only did this prepare the employee for the new system, it helped to test 
the product thoroughly. More issues were discovered but all were fixed before the implementation 
date.
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Finally, two years after the contract was signed, the first of A-BANK’s branches began using 
the receipt imaging product. Because of the previous issues, nerves were high for everyone involved 
that day. However, the day went by with very few problems and within 3 weeks all of A-BANK’s 
branches were using the new system. Although the end result was a success, this had been one of 
the biggest fiascos in recent A-BANK history. The project, which was supposed to take less than 2 
months to complete, had taken over 2 years. In addition, they had been paying $3000 per month in 
maintenance without realizing any benefits. Therefore, the payback period that should have already 
been realized was at least 2 and half years away.
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Glossary
accounts closure

Contracts with outside vendors, partners, profes-
sionals, temporary workers, and other parties are 
closed and the performances of these parties are 
evaluated based on relevant criteria. This evalu-
ation is  use as a source of reference for future 
contracts and vendor management.

acknowledgements and awards
A relationship building activity that rewards 
individuals, departments, or centers that sup-
ported the project and directly or indirectly 
influenced project success.

acquaintance
Team members must get to know each other as 
a team and appreciate the different styles, abili-
ties, and work habits of the individual members 
before they actually start to work on the project. 
The project manager can facilitate this through a 
brainstorming session, where the project scope is 
discussed and ideas and input are solicited.

administrative closure
Formal closure and documentation of the 
project.

appointment
The final list of individuals must have the depth 
and breadth necessary to carry out all activi-
ties of the project and to satisfy objectives in a 
timely manner. That means appointing sufficient 
numbers of people with necessary expertise.

benchmarking
Comparing current productivity, accuracy, 
timeliness, cost, and other indicators of quality 
against an historical standard.

best case scenario
Represents the best possible estimate of the 
time and cost needed to complete a work unit. 
Depending on the priorities of the project, this 
may represent the shortest time, the lowest costs, 
or a combination of both.

bottleneck
A situation that occurs when the input of 
resources is not sufficient to produce the desired 
output in a timely manner.

bottom-up approach to project estimates
A cost and benefit estimating technique that 
starts at the level of individual work units and 
moves up through the WBS hierarchy.

bottom-up approach to a WBS
Less structured than the top-down approach, 
this method builds from the work unit to 
higher-level activities through an iterative pro-
cess. This may be the more effective of the two 
approaches on projects involving new systems 
and processes.

brainstorming
A team activity aimed at generating a cross-stim-
ulation of ideas. This technique is often used in 
a semi-formal setting.

business ethos failure
A type of failure defined as the inability of 
a project to meet requirements because of 
organizational culture. This may reveal itself, 
for example, in the lack of standards, such as 
an audit, a development methodology, formal 
documentation, and specifications.

business intelligence software
Decision making tools that use predictive mod-
els and consider uncertainties and constraints in 
their solutions. These tools are particularly useful 
in situations where there is uncertainty and the 
need to forecast.

business knowledge
An understanding of what the business is about, 
what the organizational mission is, and what 
its goals and objectives are beyond a simple 
understanding of the industry. It also involves 
understanding the organizational culture and 
processes.

business process re-engineering (BPR)
Involves a re-engineering of business processes 
based on an analysis of all aspects of the com-
pany. The changes in the company resulting 
from BPR are often quite extensive.
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capability maturity model (CMM) 
A framework for evaluating processes used in 
product development and project management 
that refers to the maturity of the organization 
that produces the product. The implication is 
that a company that is more mature is more 
likely to produce quality products.

case-based reasoning (CBR)
A formalization of the process whereby decisions 
are based on previous experience. A case reveals 
knowledge in its natural context and represents 
an experience that teaches a lesson relating to 
the goals of the practitioner. These lessons can be 
useful in understanding a new project.

common purpose
Team members relate, understand, and work 
towards achieving the same set of objectives, as 
described in the project plan. This important 
characteristic helps channel collective efforts 
towards the ultimate goal of the project. 

competency
The pool of talents that includes diverse knowl-
edge and skills and that provides the capabilities 
for performing the range of activities described 
in the project plan. The team competency can 
be broadly defined through technical skills and 
managerial skills.

contingency funds
Funds provided for out-of-the-ordinary situa-
tions. Contingency funds are not provided to 
make up for bad management, poor perfor-
mance, or inadequate control.

contingency plan
Plans that indicate alternative methods for 
responding to project risks.

critical success factors (CSFs)
Are the set of factors that can be considered 
critical to the success of the project.

Delphi method
A method that uses an iterative and interactive 
approach to generate consensus about a topic 
from among a panel of experts.

change management
Responsibilities, processes, and requirements 
change over time and in response to strategic 
initiatives. Mitigating the risks associated with 
change requires a strategic plan for handling 
change, negotiation skills, and the communica-
tion of timely, accurate, and relevant informa-
tion to (and from) project stakeholders. Inad-
equate attention to change management is the 
primary reason for project failure.

client satisfaction
A measure of project success that is derived from 
a match between the perceived importance of 
the factors assessed and the project’s outcome on 
these factors. These assessments cover a variety 
of subjects, ranging from opinions of individual 
benefits to direct perceptions of project effective-
ness and value.

closing stage
The customer formally accepts the project deliv-
erable, project-related contracts are terminated, 
project documents are archived, and project 
audits and other tasks are conducted to adminis-
tratively close the project.

codes of conduct
A set of behavioral rules intended to guide in-
dividuals in making decisions that comply with 
the ethical standards of a company, profession, 
or organization.

collaboration suites 
Computer software that supports group or team 
decision making through shared documentation, 
storage, access to information, and communica-
tion.

conflict management
Conflicts are likely to occur relating to schedul-
ing, staffing, money, technology, procedures, 
and personalities and project managers should 
confront and deal with the conflicts rather than 
withdrawing from them.

consensus participation
A client driven process that requires all clients to 
be involved in making design decisions through-
out the design process.

consultative participation
This lowest level of client participation leaves the 
main design tasks to the technologists, but tries 
to ensure that all clients are consulted.
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content management system (CMS)
Computer systems that enable the storage, 
modification, and sharing of documents. Wikis 
are an example of a simple CMS.

contingency funds
Funds set aside for use in case of extraordinary 
or extreme situations that may delay or derail a 
project unless additional funds are allocated to 
the project. These funds are not usually directly 
accessible to the project manager and must be 
released to the project by management or a 
project committee. 

control phase
See implementation stage.

control points
Are points used to monitor and assess the prog-
ress of the project. Work units defined at the 
lowest level of the WBS are control points for 
assessing the project for time, quality, and costs.

core competency
The unique combination of knowledge and 
technical capabilities that is central to the orga-
nization and hard to imitate.

correspondence failure
Objectives are specified in detail and then used 
as evaluation standards. A lack of correspon-
dence between management objectives and the 
evaluation is regarded as a failure.

cost of labor
The sum of wages, salaries, and bonuses paid to 
employees.

critical path
The longest path of activities in a network. These 
activities have zero slack time.

critical path analysis
A method used to determine the critical path 
and the presence of slack time on other paths.

Critical Path Method (CPM)
A time estimation technique that uses earliest 
start, earliest finish, latest start, and latest finish 
to determine the critical path.

Crosby, Philip
A quality management pioneer who argued that 
what costs organizations is the lack of quality 
not the cost of quality.

deadlocked
This situation occurs when a disagreement or 
difference in opinion or perspective prevents 
further progress. 

delegation
A method for empowering and motivating 
colleagues by assigning them additional respon-
sibilities.

deliverables
Are tangible or intangible products of the 
project that will be delivered to the client. Every 
deliverable must have a time, cost, and specifica-
tion associated with it. 

delivery acceptance
A part of the formal closure of the project in 
which the client accepts the final deliverable as a 
signal that the project is complete.

Deming, Edward
One of the founders of the quality management 
principle. Deming believed that the ultimate 
responsibility for quality must rest with manage-
ment and that the importance of product quality 
must be recognized at the top. Deming suggests 
that quality must be considered at the design 
phase and must be built into the process rather 
than controlled at the end.

development stage
All physical and mental activities necessary to 
reach the point of delivery of the project are 
executed during this stage.

diminishing returns
A law that states that, beyond a certain point, 
additional time and energy is unnecessary and, if 
continued, can be counter-productive.

direct costs
Are costs easily associated with a work unit. A 
portion of the project manager’s time is also 
directly associated with the work unit and is a 
direct cost. 

direct overhead costs
These costs are incurred for the entire duration 
of the project and are prorated to individual 
work units. Examples include management 
costs, facility expenses, and rental agreements.

discount factor
The present value of one dollar.

earliest finish (EF)
Is calculated by adding the activity duration to 
the earliest start time for that activity.
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earliest start (ES)
Is determined by considering the latest of the 
earliest finish times for all preceding activities. 
The earliest start time for activities with multiple 
predecessors is the largest finish time among all 
preceding activities. 

effective team
A team that seeks to exceed customer expecta-
tions by completing the project ahead of sched-
ule and below budget.

80/20 law
80% of any outcome is determined by 20% of 
the input.

empowerment
Involves giving the responsibility of doing a job 
to individual team members.

end-stage assessment
A control point, which if successful, signifies 
acceptance of the deliverables promised for that 
stage and provides authority to go on to the next 
stage. 

equipment and facility release
Formal release of the resources that were al-
located to the project for a specified duration to 
allow others to utilize them.   

estimating activity duration
Relies on experience, documentation, and input 
from experts. When uncertain, project managers 
may obtain multiple estimates for each activity 
and take the weighted average of the estimates. 
A popular approach for estimating activity 
duration involves using the weighted average of 
three estimates: optimistic, pessimistic, and most 
likely.

executing phase
See development stage.

exemption clauses
Are additional statements added to the project 
scope to limit the project manager’s responsi-
bilities to within reasonable boundaries. These 
exclusion or exemption clauses also help the 
customer develop realistic expectations for the 
project. These clauses are similar to disclaimers 
that communicate to the customer what should 
or should not be expected from the project.

expectation failure
The inability of a project outcome to meet a spe-
cific stakeholder group’s expectations. Failure, in 
this case, signifies a gap between some existing 
situation and a desired situation for members of 
a particular stakeholder group. 

expectation gap
The difference between expected and actual 
benefits.

first meeting
In this meeting the ground rules are set and 
team members are given clear guidelines for 
their conduct within the team. It should be well 
organized, prepared, and conducted so as to ac-
complish the required objectives. 

fish-bone diagram
A diagram that helps to identify the source of 
quality problems. It is called a fish-bone diagram 
because entities that influence quality are con-
nected in a way that resembles the skeleton of a 
fish. This method is also called a cause-and-effect 
diagram because it helps link quality problems 
with the responsible sources.

flexibility
Responding effectively to planned or unantici-
pated changes. 

force field analysis
A change management approach involving 
the identification of the forces working for 
and against the success of the change through 
analyses of the point of view of stakeholders, 
resources, time, external factors, and corporate 
culture.

free time
See slack time.

goals and objectives
Clearly defined, measurable, and achievable 
statements of what specifically needs to be done 
in order to accomplish the organization’s mis-
sion. Conceptualizations of the mission state-
ment.

governance
The patterns of authority for key project activi-
ties in firms as well as in project management. 

groupthink
Occurs when the group seems to over-estimate 
the potential of the group and under-estimate 
the potential of the world outside of that group. 
This situation is usually not conducive to obtain-
ing the best decisions.
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groupware
See collaboration suites.

human resources
Refers to the talent and skills of the project team 
members. The project scope must describe spe-
cial talents that are required for project success.

implementation stage
The product is delivered to the customer and 
any necessary testing, training, and integration 
is done during this stage. Project team members 
and other resources are released from the project.

incremental change
A gradual change that allows time for training, 
adaption, and consolidation.

indirect costs
These costs are not easily associated with a work 
unit or project. These costs include overall orga-
nizational costs that are incurred by all activi-
ties of the organization. These costs are often 
prorated and subjectively allocated.

information overload
A situation in which a high volume of informa-
tion exchange reduces the quality of communi-
cation. Information overload can be avoided by 
using discretion in disseminating information 
among team members and stakeholders. Not 
every piece of information needs to be shared 
with everyone.

initiation stage
A problem or need is identified and a project is 
proposed as a solution. If a sponsor gains mana-
gerial support for the project, a commitment is 
made to the project. A project manager may be 
appointed to the project during this stage or the 
planning stage.

intangible costs and benefits
Are costs and benefits that are not easily quanti-
fied or assigned a monetary value. Examples are 
gains or losses in knowledge, control, security, 
and satisfaction.

interaction failure
If the product of a project is hardly ever used, or 
there are major problems involved in using it, 
then it is a failure.

involvement deprivation
Occurs when an individual’s involvement sub-
stantially exceeds perceived involvement and the 
client develops a sense of alienation.

involvement episodes
See involvement deprivation, involvement equi-
librium, and involvement saturation.

involvement equilibrium
Exists where perceived involvement equals (or 
roughly corresponds) to the level of desired 
involvement.

involvement saturation
Occurs when an individual’s perceived involve-
ment exceeds desired involvement and the 
client’s frame of reference regarding the value of 
involvement is altered. 

Ishikawa diagram
See fish-bone diagram

Ishikawa, Kaoru
A quality management pioneer who proposed 
the fish-bone diagram as a method for depicting 
the cause-and-effect relationship between quality 
problems and responsible units.

ISO 14000
An environment management standard that 
specifically deals with the five areas of environ-
mental management, auditing, performance 
evaluation, labeling, and life-cycle assessment.

ISO 9000
An international quality standard applied to 
all types of products and services and used by 
public and private firms of all sizes.

job specification
A specification that includes specific duties, 
skills, knowledge, and experience required to 
fulfill a project role.

Juran, Joseph M.
A quality management pioneer who believed in 
top management involvement in quality man-
agement and implementation. He argued that 
management must continuously seek quality 
and methods for rewarding adherence to quality 
standards.

latest finish (LF)
Is calculated by using the smallest value of the 
latest start time for all activities leaving that 
activity.

latest start (LS)
Is calculated by subtracting the activity duration 
from the latest finish time for that activity.



G-6

Fundamentals of Project Management

leading by example
Delivering work of the highest quality yourself 
and neither making excuses nor blaming others 
for your own mistakes.

learning organization
An organization where people learn from experi-
ence, so that future projects are done better

long-term planning
A planning stage involving the consideration of 
project objectives and the creation of a mission 
statement for the project group that is reflective 
of the organization’s mission statement. Project 
details are kept minimal.

management through conversation
A management style that focuses on creating 
relationships where serious issues can be worked 
through in a friendly, conversational way and 
through exchanges of ideas. Setting up such a 
relationship requires taking the time to get to 
know people informally, perhaps away from the 
work setting.

marketing the project
A necessary activity from the beginning of the 
project, when looking for funding and commit-
ment from team members and other stake-
holders, to the end, when the project becomes 
operational. 

measures of effectiveness
A subjective measure of the degree to which 
objectives are achieved and problems solved by 
a product.

medium-term planning
A planning stage involving the detailing of 
potential projects that meet the long-term needs 
of the organization. Projects are planned and 
prioritized based on the overall strategic objec-
tives of the organization.

meeting length
A meeting must be just long enough to accom-
plish what is intended. Long meetings are not 
necessarily more productive.

meeting management
Ensuring that meetings are only as long as 
required, that the agenda is known to partici-
pants in advance, and that only those people 
to whom the meeting is relevant are invited. 
Meeting notes should be taken and conversation 
facilitated.

mid-stage assessment
Occurs if the stage is of long duration, problems 
have been identified such as deviation from the 
plan, or there have been requests for change.

milestones
Are major events in the project development 
life cycle that occur when a significant piece of 
work has been accomplished. They serve as aids 
to the project manager in determining whether 
necessary progress is being made to complete the 
project on schedule.

mind mapping
Developed by Tony Buzan, mind maps provide 
a holistic method for note-taking and memory 
recall and assist in the identification of relation-
ships between concepts

mission statement
A widely communicated statement expressed 
in broad terms that defines the purpose of the 
organization, guides decision making, and sets 
the direction for the entire organization.

morphological approaches
These approaches identify a number of future 
states that are built on different assumptions. 
These assumptions might relate to expected 
states for the economy, depletions or findings of 
natural resources, changes in people’s values or 
lifestyles, or changes in the political persuasion 
of a new government.

most probable scenario
Represents the most likely time and cost needed 
to complete a work unit. 

most likely estimate
Is based on a reasonable assumption of normal-
ity, somewhere between the optimistic and the 
pessimistic estimates.

negotiating
Seeking an agreement where all parties feel satis-
fied with the outcome.

net present value (NPV)
Is used to evaluate the expected monetary gain 
or loss of a project. It is based on the calculation 
of expected cash flow. This approach uses a rate 
of interest to calculate the present value of the 
future cost and benefit for a project. The rate of 
interest used is based on the cost of capital. 

network diagram
A diagram of the PERT/CPM network.
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normal conditions
Are conditions free from extreme case assump-
tions. An example would be a using the number 
of hours worked in a normal (non-overtime) 
workweek to calculate work unit time estimates.

openness
A situation in which team members do not 
hesitate to get input from each other and to seek 
help when it is needed.

operational strategies
Facilitate the implementation of goals and 
objectives. Projects are implementation tools for 
strategies.

optimistic estimate
Is based on the assumption that everything is 
under control and that the activity will progress 
according to an ‘ideal’ plan.

organic organizations
Are organizations in which change is the norm 
and eagerly embraced.

organizational chart
Are hierarchal charts that detail the number of 
divisions or departments that exist in an orga-
nization, the hierarchical relationship between 
those divisions (divisions and subdivisions), 
the title and responsibility of each division, the 
person in charge of each division, and the size of 
each division (number of employees).

organizational resources
Are resources available to an organization in-
cluding human, financial, physical, knowledge, 
and skill resources.

paralysis by analysis
This happens when an individual has spent too 
much time looking at an issue. Looking at the 
issue afresh, after a short period, may well enable 
the individual to make a reasonable decision or 
take a positive action. 

Pareto charts
A type of diagram that is useful in organizing 
and prioritizing problem areas and that are in-
tended to help identify the few causes that result 
in most of the quality problems in a product. 
See 80/20 law.

Pareto principle
See 80/20 law

path
A sequence of connected activities that extends 
from the starting node to the completion node.

payback analysis
Payback analysis is used to determine how long 
it will take before the investment in a project 
results in positive cash flow. Payback occurs 
when the cumulative benefits are greater than 
cumulative costs.

payback period
The length of time that it takes for a company 
to recover the amount of money invested in the 
project.

personnel release
Formally releasing team members so they can 
move on to other projects, or go back to their 
departments, once the project is complete.

PERT/CPM network
A network that consists of activities connected 
by arrows. Each activity is labeled by a number 
or a character and has a beginning, duration, 
and ending time.

PERT 
See Program Evaluation Review Technique

pessimistic estimate
Is based on the assumption that whatever can go 
wrong will go wrong.

phase estimating
An estimating method that assumes that the cost 
and time for subsequent phases depend upon 
the outcomes of earlier phases. Because of this, 
detailed estimates are only made for one or two 
cycles at a given time as the project progresses, 
and only rough estimates are generated for sub-
sequent cycles.

planning
Provides a structure or framework for thinking 
about a project. It focuses thinking into those 
areas that are relevant and helps in making 
decisions at the appropriate time and justifying 
decisions once they are made.

planning a response to risk
A planned response to risks based on consid-
eration of the potential impact of the risk, the 
likelihood of occurrence, and the difficulty of 
responding.



G-8

Fundamentals of Project Management

planning stage
The project scope, objectives, and activities 
are defined; team members and other resource 
needs are identified; communication modes are 
established; project costs and time requirements 
are estimated, work schedules are determined; 
quality control methods are established; and risk 
analyses are conducted by the project manager.

policies
Are used as general guidelines for decision mak-
ing and problem solving. 

probability of project completion date
Uses activity duration estimates to calculate 
the variance in the estimates and thereby the 
probability that the project will (or won’t) be 
completed by a given date.

procedures
Detailed descriptions of approaches to imple-
ment policies.

process failure
A failure characterized by unsatisfactory per-
formance. It may occur, for example, when a 
technology project cannot produce a workable 
system or when the project runs over budget in 
terms of cost or time.

Program Evaluation Review Technique 
(PERT)

An application of the CPM that shows the 
sequence and duration for each activity as a 
network and enables the project manager to 
determine which tasks may become bottlenecks.

programs
Are like projects but tend to be much more 
long-term (a project might take a few months, 
whereas the whole of a program may take five 
years or more to implement), and are large 
(consisting of the scale of a number of projects) 
and very complex (because the projects need to 
integrate).

project
A non-routine, one-time job limited by time 
and budget to meet a specified need of the 
customer.

project audit
The process of formalizing and documenting the 
lessons learned and the experience gained during 
the project. The goal of the project audit is to 
increase organizational learning by reviewing the 
successes and failures of the project and suggest-
ing ways to improve future performance. The 
project audit is not intended to promote finger 
pointing. Periodic audits conducted during the 
project can assist in monitoring progress and 
detecting problems.

project charters
Are used as the basis for the project scope state-
ment. A project charter includes the title of the 
project, the names of the project sponsors and 
project manager, the project start and end dates, 
and the objectives, costs, and resources needed 
for the project.

project closure plan
A plan that identifies activities that are necessary 
for closing the project, the timelines for each 
activity, and the individual responsible for carry-
ing out each activity

project closure report
A report that lists the project’s achievements in 
terms of deliverables completed, performance in 
terms of comparisons of actual against forecasted 
duration, cost and resource usage, and quality in 
terms of errors or exceptions. It provides infor-
mation to assist with organizational learning.

project committee
A committee formed to evaluate projects and 
recommend project proposals.

project constraints
The critical constraints include time and budget. 
A project starts and ends on specific target dates. 

project failure
A project that runs over budget, beyond the pro-
jected time, or that does not meet specifications 
is generally considered a failure.

project initiation report
A report that outlines the business case, defines 
a high-level plan, formally initiates the project, 
lists overall objectives for the project and defines 
personnel responsibilities.
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project life cycle
The five distinct stages a project progresses 
through before it is complete. These stages 
involve initiating, planning, developing, 
implementing, and closing the project. Prog-
ress through these stages may be linear or may 
require iterations and jumps between stages.

project management
The Project Management Institute defines proj-
ect management as the application of knowl-
edge, skills, tools, and techniques to project 
activities to meet project requirements.

project manager role
Primarily involves managing all aspects of a 
project from the beginning to the end and 
delivering the project as specified, on time, and 
within budget. Successful project management 
relies on both soft (communication) skills and 
technical skills.

project milestones
Clearly defined events with significant impor-
tance to the customer and the project develop-
ment life cycle that can be used to measure 
progress. A milestone is typically associated with 
a deliverable that can be defined, measured, 
developed and demonstrated.

project phases
The division of large projects into manageable 
components. Phases should be linked to deliver-
ables which are the products or services that the 
project will achieve.

project plan
A living document that must be adhered to by 
all stakeholders, especially the project manager 
and team members.

project requirements
Requirements must be closely linked and 
described through business needs. The project 
manager must analyze and understand business 
needs as well as project needs and make sure that 
they support each other.

project resources
The critical resources for a project include hu-
man resources as well as materials and equip-
ment. The talent and skills of the team members 
and their interaction is critical to the success of 
a project. 

project scope
A definition of the project boundaries. The 
scope is intended to limit the size of the project 
to a finite and defined set of objectives, deliv-
erables, milestones, and resources. The scope 
determines where the project is going.

project scope statement
See scope statement

project team
The unit that undertakes project activities that 
are defined and described in the project plan and 
in the work breakdown structure. The project 
team members must not only be competent at 
their tasks but also be able to complement each 
other to create the right synergy.

projects in controlled environments 
(PRINCE)

A structured and standard approach for project 
management originally designed for IT projects 
of the UK government.

qualitative analysis
An approach that relies primarily on the analysis 
of intangible and subjective factors.

quality
The American Society for Quality defines quality 
as the totality of features and characteristics of 
a product or service that bears on its ability to 
satisfy stated or implied needs.

quality control charts
Charts that give a visualization of the pattern of 
change in product quality. These charts describe 
occurrences rather than detect quality prob-
lems and help with quality control by showing 
whether or not events progress in a normal 
trend.

quality planning
Identifying the attributes of the project that 
relate to quality and setting standards for these 
attributes so they can be measured easily.

quantitative analysis
A quantitative approach involves data analysis.

reflective practitioner
A project manager who analyzes what went right 
and what went wrong in order to guide future 
work.

representative participation
Individuals are chosen to represent the interests 
of all the clients during the design decision-
making process. 
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requirements
Are important because they determine what the 
project will do and, to some extent, how it will 
do it. They are also important because of the 
costs in both time and money of getting require-
ments wrong. Issues associated with identify-
ing, gathering, analyzing, documenting, and 
communicating requirements are at the heart of 
project management

requirements change committee
A committee that usually includes stakeholders 
from the entire organization that is respon-
sible for ensuring that proposals for change are 
consistent with the overall goals and objectives 
of the organization and project, are feasible, and 
can be handled in a timely fashion.

requirements definitions
Are a balance between everything that relevant 
stakeholders want from a project and what can 
reasonably be delivered based on cost, time, 
and other resource constraints. Requirements 
will often change throughout the course of a 
project, so project managers should be prepared 
to be flexible and manage requirements changes 
efficiently.

resource allocation
The scheduling of available resources for use in a 
manner that is efficient and in accordance with 
the constraints of time and cost.

resource smoothing
Leveling the use of resources throughout the 
project to avoid large spikes and valleys in re-
source usage. The purpose of this action is to use 
resources with consistent efficiency.

resources
Consist of three main components: human 
resources, facilities and equipment, and organi-
zational resources.

return on investment (ROI)
An estimation method in which discounted 
benefits and costs are used to assess investment 
value. These financial analyses are used to com-
pare project proposals and to determine which 
project to fund. Estimates of cost and time can 
be obtained based on experience, documenta-
tion, and expert opinion.

risk analysis
Is part of a careful process for obtaining esti-
mates. The purpose of risk analysis is to identify 
possible risks, predict the likelihood of risks, es-
timate the potential impact of risks, and prepare 
alternative responses. It is a useful method for 
communicating possible delays to the stakehold-
ers and helping them form realistic expectations.

risk management
A process that involves understanding potential 
problems that might occur for a project and how 
these problems might impede project success. 
Project risk management helps project managers 
to identify, evaluate, and respond to potential 
project risks and increases chances of project 
success.

risk mitigation
A process involving calculated measures taken to 
reduce or eliminate project risks.

scenario planning
A planning method that looks at different views 
of what the future might be and enables the 
factoring in of many potential outcomes and 
estimates.

scope creep
May occur during the execution of the project as 
stakeholders realize new or changing wants and 
needs and request modifications to the project 
requirements. These requirement modifications 
can cause the project scope to creep past its 
original boundaries and increase the time and 
resources required to successfully complete the 
project.

scope statement
A document that specifies project outcomes 
as they relate to client expectations and serves 
as the source for developing the project plan. 
The scope clearly defines project goals that are 
realistic, obtainable, and measurable. It makes 
clear what is expected, when it is expected, and 
at what cost and specifies the deliverables, mile-
stones, and resources needed.

sense of trust
Team members feel they can rely on each other 
for support. They feel comfortable discussing 
mistakes for the benefit of everyone without 
concerns for chastisement.

seven run rule
A quality rule that suggests that if events happen 
in the same direction (upward or downward) for 
seven times in a row then there is a problem. 
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sharing
A process that can lead to better decisions and 
enable colleagues on the team with expertise to 
feel valued. A decision reached by consensus is 
also more likely to be supported than one ar-
rived at through coercion. 

short-term planning
Covers the next 12 months of operations with 
a focus on providing additional details on the 
control measures, resources required, and specif-
ics for each stage in the project life cycle.

simulation programs
Decision making tools that enable decision mak-
ers to formulate and build a decision model and 
to be able to analyze results and outcomes. More 
complex computer simulations include prob-
ability estimates for variables that are included 
in the model.

slack time
The difference between the latest start time and 
the earliest start time, or the difference between 
the latest finish time and the earliest finish time. 
Activities on  the critical path do not have slack.

sponsors
Are the owners of the project and the chief 
liaisons between the project team and the execu-
tive management. Sponsors drive the project by 
gaining and maintaining management sup-
port, facilitating access to resources, mediating 
conflicts, and keeping the project in line with 
company objectives.

spreadsheets
Are one of the most popular decision tools 
because they enable decision makers to ask 
‘what if ’ questions and to be able to change and 
modify variables in a decision model in order 
to evaluate the relative impact of each variable 
on the resultant outcome. Spreadsheets are easy 
to use, readily available, and often included in 
software suites.

standards
Rules intended to ensure quality.

stakeholder analysis
Methods aimed at prioritizing stakeholders’ 
needs, determining risks associated with stake-
holders, and making explicit the claims of all 
stakeholders.

stakeholder map
A method of stakeholder analysis in which stake-
holders are listed in tables or in interconnected 
circles based upon their individual power/influ-
ence and interest/attitude toward the project.

stakeholders
Include all individuals who have interest in 
the project. These individuals may be internal 
or external to the project and company. Top 
management, employees, project team members, 
suppliers, and customers are all examples of 
stakeholders.

statistical quality control
A quality control method based on the analysis 
of data that are collected about specific situ-
ations. It is frequently used to set standards 
as well as detect and correct errors in product 
development.

strategic planning
Requires a clear and honest understanding of 
what the company is, what it is about, and 
where it is at. A strategic plan sets a road map 
that suggests where the company wants to be 
and how it can get there. Projects should be 
aligned with the company’s strategic goals.

structured walkthrough
A technique that requires project team members 
to participate in formal walkthroughs of the 
project. These walkthroughs assist with detecting 
potential problems with the project as early as 
possible and increasing the sense of responsibil-
ity and task ownership in the team members.

SWOT analysis
SWOT is an acronym for Strengths, Weak-
nesses, Opportunities, and Threats. During the 
analysis, items that fit into these categories and 
that apply to the project are identified.

synergy
The team identifies itself as a unit that exhibits 
high levels of coordination. The communication 
among team members is frequent, open, and ef-
fective. The collective efforts of team members is 
greater than the sum of individual efforts.

Taguchi, Genichi
A quality management pioneer who believed 
that quality should be considered in the design 
of a product and must be part of the process of 
product development.
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talent pool
Individuals with the potential to contribute to 
the project.

tangible costs and benefits
Are costs and benefits that are easily quantified 
or assigned monetary value. Examples are gains 
or losses in equipment, revenue, and costs.

task pool
A comprehensive list of the possible activities 
and tasks required to achieve project goals and 
objectives that is based on the scope and specifi-
cation of the project. 

technical competencies
Include detailed activities such as scheduling, es-
timating, and quality control as well as hardware 
and software issues.

transaction cost economics
Reducing the costs of producing goods and 
delivering services.

transformational change
A quick and dramatic change that may be met 
with greater resistance because of these qualities.

triple constraints
Are scope, time, and cost. These constraints 
directly and proportionally affect each other like 
three sides of a triangle.

types of organizations
Charles Handy suggests that there are four 
types of organizations based on the distribution 
of power within the organization: centralized, 
bureaucratic, individualistic, and team oriented. 
These orientations influence the means by which 
projects gain sponsorship and “buy in” and 
the methods for implementing and managing 
change.

time
Time is a resource if it is managed correctly, 
otherwise it is a constraint.

time management
An effective and experienced project manager 
should be able to evaluate, with reasonable ac-
curacy, how long the project will take and how 
many staff hours are available for the project 
(leaving some margin of error for unexpected 
interruptions). Repeated delays and prolonged 
overtime are signs of poor time management. 

top-down approach to a WBS
This approach progressively breaks down project 
activities into smaller and more detailed units 
until it reaches the level of work units. This ap-
proach is effective when the project manager can 
visualize the big picture and is able to identify 
key components to start the breakdown process.

utility
A subjective assessment of the worth or useful-
ness of a product.

value of a project
The balance of benefits over project costs.

variance
The square of the standard deviation.

WBS
See work breakdown structure.

WBS coding scheme
A method for displaying the hierarchy of a WBS 
in a numerically prefaced outline form. Decimal 
points are used to separate the levels for activi-
ties, tasks, and work units within the overall 
WBS hierarchy. For example, item 3.8.6 is the 
sixth item listed at the third level for the eighth 
item specified at the second level of the third 
first level item.

work breakdown structure (WBS)
The WBS breaks down the entire project into 
manageable pieces. Each piece is a work unit as-
signed to an individual or individuals to be done 
within the allocated time and budget. It provides 
a hierarchal overview of the project and is used 
to monitor and evaluate cost, time, and quality.

work package
A group of related tasks at the same level in the 
WBS.

work units
Are defined by duration, required resources, 
and the person responsible for the work. Each 
project phase is divided into work units that are 
linked to a single deliverable. A work unit is the 
lowest level in the WBS and should be designed 
to be easy to assign to an individual and to 
evaluate.

worst case scenario
Represents the worst possible estimate of the 
time and cost needed to complete a work unit. 
Depending on the priorities of the project, this 
may represent the longest time, the highest 
costs, or a combination of both.
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