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Dr. Kerzner’s 16 Points to Project
Management Maturity
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Adopt a project management methodology and use it consistently.

Implement a philosophy that drives the company toward project
management maturity and communicate it to everyone.

Commit to developing effective plans at the beginning of each project.
Minimize scope changes by committing to realistic objectives.
Recognize that cost and schedule management are inseparable.

Select the right person as the project manager.

Provide executives with project sponsor information, not project
management information.

8. Strengthen involvement and support of line management.

10.

11.

12.
13.

14.
15.

16.

Focus on deliverables rather than resources.

Cultivate effective communication, cooperation, and trust to achieve
rapid project management maturity.

Share recognition for project success with the entire project team and
line management.

Eliminate nonproductive meetings.

Focus on identifying and solving problems early, quickly, and cost
effectively.

Measure progress periodically.

Use project management software as a tool—not as a substitute for
effective planning or interpersonal skills.

Institute an al-employee training program with periodic updates based
upon documented |essons learned.
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Preface

Project management has evolved from a management philosophy restricted to a
few functional areas and regarded as something nice to have to an enterprise pro-
ject management system affecting every functional unit of the company. Simply
stated, project management has evolved into a business process rather than
merely a project management process. More and more companies are now
regarding project management as being mandatory for the survival of the firm.
Organizations that were opponents of project management are now advocates.
Management educators of the past, who preached that project management could
not work and would be just another fad, are now staunch supporters. Project man-
agement is here to stay. Colleges and universities are now offering graduate
degrees in project management.

The text discusses the principles of project management. Students who are
interested in advanced topics, such as some of the material in Chapters 21 to 24
of this text, may wish to read one of my other texts, Advanced Project
Management: Best Practices in Implementation (Hoboken, NJ: Wiley, 2004), and
Project Management Best Practices: Achieving Global Excellence (Hoboken, NJ:
Wiley, 2006). John Wiley & Sons will also be introducing a five-book series on
project management best practices, co-authored by Frank Saladis and Harold
Kerzner, to accompany the above two books.

This book is addressed not only to those undergraduate and graduate students
who wish to improve upon their project management skills but also to those func-
tional managers and upper-level executives who serve as project sponsors and
must provide continuous support for projects. During the past several years, man-
agement's knowledge and understanding of project management has matured to
the point where almost every company is using project management in one form
or another. These companies have come to the realization that project management

XXi
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PREFACE

and productivity are related and that we are now managing our business as though
it is a series of projects. Project management coursework is now consuming more
of training budgets than ever before.

General reference is provided in the text to engineers. However, the reader
should not consider project management as strictly engineering related. The engi-
neering examples are the result of the fact that project management first appeared
in the engineering disciplines, and we should be willing to learn from their mis-
takes. Project management now resides in every profession, including informa-
tion systems, health care, consulting, pharmaceutical, banks, and government
agencies.

The text can be used for both undergraduate and graduate courses in business,
information systems, and engineering. The structure of the text is based upon my
belief that project management is much more behavioral than quantitative since
projects are managed by people rather than tools. The first five chapters are part
of the basic core of knowledge necessary to understand project management.
Chapters 6 through 8 deal with the support functions of managing your time effec-
tively, conflicts, and other special topics. Chapters 9 and 10 describe factors for
predicting success and management support. It may seem strange that 10 chapters
on organizational behavior and structuring are needed prior to the “hard-core”
chapters of planning, scheduling, and controlling. These first 10 chapters are
needed to understand the cultural environment for all projects and systems. These
chapters are necessary for the reader to understand the difficulties in achieving
cross-functional cooperation on projects where team members are working on
multiple projects concurrently and why the people involved, all
of whom may have different backgrounds, cannot simply be forged into a cohe-
sive work unit without friction. Chapters 11 through 20 are more of the quantita-
tive chapters on planning, scheduling, cost control, estimating, procurement, and
quality. Chapters 21 through 24 are advanced topics and future trends. Chapter 25
is a capstone case study that can be related to almost all of the chapters in the text.

The changes that were made in the 10th edition include:

A chapter on the business of scope changes

A chapter on managing crises projects

A chapter on the Iridium Project, which serves as a capstone case
An appendix on using the book to study for the PMP® exam

A section on understanding the collective belief on a project

A section on the need for an exit champion

A section on project financing

A section on managing virtual teams

A section on rewarding project teams

A section on the need for an enterprise project management system
A section on kickoff meeting

A section on breakthrough projects

A section on project audits

A section on managing intellectual property
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XXiii

A section on the problems associated with project scheduling

A section on schedule compression myths

A section on human behavior education

A section on dysfunctional team behavior

A section on validating project assumptions

Existing sections from the 9th edition with expanded information
include: the new breed of project manager; additional scheduling prob-
lems; a discussion on the difference between active and passive involve-
ment by the sponsor; the need for challenging the decisions of the
sponsor; information needed for effective estimating; managing stake-
holder expectations; the project war room; power and authority; the man-
agement reserve; and Six Sigma. The chapters on risk management and
procurement were restructured to be in better alignment with the
PMBOK® Guide, 4th edition.

The text contains more than 25 case studies, more than 125 multiple choice
questions, and nearly 400 discussion questions. In addition, there is a supple-
mental workbook (Project Management Workbook to Accompany Project
Management, tenth edition) that contains more than 600 multiple choice ques-
tions, additional case studies, challenging problems, and crossword puzzles.
There is also a separate book of cases (Project Management Case Studies, third
edition) that provides additional real-world examples.

This text, the workbook, and the book of cases are ideal as self-study tools
for the Project Management Institute’s PMP® Certification exam. Because of this,
there are tables of cross references on each chapter’s opening page in the
textbook detailing the sections from the book of cases, the workbook, and
the Guide to the Project Management Body of Knowledge (PMBOK® Guide) that
apply to that chapter's content. The left-hand margin of the pages in the text has
side bars that identify the cross-listing of the material on that page to the appro-
priate section(s) of the PMBOK® Guide. At the end of most of the chapters is a
section on study tips for the PMP® exam, including more than 125 multiple
choice questions.

This textbook is currently used in the college market, in the reference mar-
ket, and for studying for the PMP® Certification exam. Therefore, to satisfy the
needs of all markets, a compromise had to be reached on how much of the text
would be aligned to the PMBOK® Guide and how much new material would
be included without doubling the size of the text. Some colleges and universities
use the textbook to teach project management fundamentals without reference
to the PMBOK® Guide. The text does not contain all of the material necessary to
support each section of the PMBOK® Guide. Therefore, to study for the PMP®
Certification exam, the PMBOK® Guide must also be used together with this text.
The text covers material for almost all of the PMBOK® Guide knowledge areas
but not necessarily in the depth that appears in the PMBOK® Guide.

An instructor's manual is available only to college and university faculty
members by contacting your local Wiley sales representative or by visiting
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the Wiley website at www.wiley.com/kerzner. This website includes not only the
instructor's manual but also 500 PowerPoint slides that follow the content of
the book and help organize and execute classroom instruction and group learning.
Access to the instructor’s material can be provided only through John Wiley &
Sons Publishers, not the author.

One-, two-, and three-day seminars on project management and the PMP®
Certification Training using the text are offered by contacting Lori Milhaven,
Executive Vice President, the International Institute for Learning, at 800-325-
1533, extension 5121 (email address: lori.milhaven@iil.com).

The problems and case studies at the ends of the chapters cover a variety of
industries. Almost all of the case studies are real-world situations taken from my
consulting practice. Feedback from my colleagues who are using the text has pro-
vided me with fruitful criticism, most of which has been incorporated into the
tenth edition.

The majority of the articles on project management that have become clas-
sics have been referenced in the textbook throughout the first 11 chapters. These
articles were the basis for many of the modern developments in project manage-
ment and are therefore identified throughout the text.

Many colleagues provided valuable criticism. In particular, | am indebted to
those industrial/government training managers whose dedication and commit-
ment to quality project management education and training have led to valuable
changes in this and previous editions. In particular, I wish to thank Frank Saladis,
PMP®, Senior Consultant and Trainer with the International Institute for
Learning, for his constructive comments, recommendations, and assistance with
the mapping of the text to the PMBOK® Guide as well as recommended changes
to many of the chapters. | am indebted to Dr. Edmund Conrow, PMP®, for a
decade of assistance with the preparation of the risk management chapters in all
of my texts.

To the management team and employees of the International Institute for
Learning, thank you all for 20 years of never-ending encouragement, support, and
assistance with all of my project management research and writings.

Harold Kerzner
The International Institute for Learning
2009
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1.0 INTRODUCTION

Executives will be facing increasingly complex challenges during the next decade. These challenges will
be the result of high escalation factors for salaries and raw materials, increased union demands, pressure
from stockholders, and the possibility of long-term high inflation accompanied by a mild recession and a
lack of borrowing power with financial institutions. These environmental conditions have existed before,
but not to the degree that they do today.

*Case Study also appears at end of chapter.
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In the past, executives have attempted to ease the impact of these environmental conditions by embark-
ing on massive cost-reduction programs. The usual results of these programs have been early retirement,
layoffs, and a reduction in manpower through attrition. As jobs become vacant, executives pressure line
managers to accomplish the same amount of work with fewer resources, either by improving efficiency or
by upgrading performance requirements to a higher position on the learning curve. Because people costs
are more inflationary than the cost of equipment or facilities, executives are funding more and more capi-
tal equipment projects in an attempt to increase or improve productivity without increasing labor.

Unfortunately, executives are somewhat limited in how far they can go to reduce manpower without
running a high risk to corporate profitability. Capital equipment projects are not always the answer. Thus,
executives have been forced to look elsewhere for the solutions to their problems.

Almost all of today’s executives are in agreement that the solution to the majority of corporate prob-
lems involves obtaining better control and use of existing corporate resources, looking internally rather than
externally for the solution. As part of the attempt to achieve an internal solution, executives are taking a
hard look at the ways corporate activities are managed. Project management is one of the techniques under
consideration.

The project management approach is relatively modern. It is characterized by methods of restructuring
management and adapting special management techniques, with the purpose of obtaining better control and
use of existing resources. Forty years ago project management was confined to U.S. Department of Defense
contractors and construction companies. Today, the concept behind project management is being applied in
such diverse industries and organizations as defense, construction, pharmaceuticals, chemicals, banking,
hospitals, accounting, advertising, law, state and local governments, and the United Nations.

The rapid rate of change in both technology and the marketplace has created enormous strains on exist-
ing organizational forms. The traditional structure is highly bureaucratic, and experience has shown that it
cannot respond rapidly enough to a changing environment. Thus, the traditional structure must be replaced
by project management, or other temporary management structures that are highly organic and can respond
very rapidly as situations develop inside and outside the company.

Project management has long been discussed by corporate executives and academics as one of several
workable possibilities for organizational forms of the future that could integrate complex efforts and reduce
bureaucracy. The acceptance of project management has not been easy, however. Many executives are not
willing to accept change and are inflexible when it comes to adapting to a different environment. The proj-
ect management approach requires a departure from the traditional business organizational form, which is
basically vertical and which emphasizes a strong superior—-subordinate relationship.

1.1 UNDERSTANDING PROJECT MANAGEMENT

In order to understand project management, one must begin with the
definition of a project. A project can be considered to be any series of
activities and tasks that:

PMBOK® Guide, 4th Edition
1.2 What Is a Project?
1.3 What Is Project Management?

Have a specific objective to be completed within certain specifications
Have defined start and end dates

Have funding limits (if applicable)

Consume human and nonhuman resources (i.e., money, people, equipment)
Are multifunctional (i.e., cut across several functional lines)
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Project management, on the other hand, involves five process groups as identified in
the PMBOK® Guide, namely:

@ Project initiation
@ Selection of the best project given resource limits
® Recognizing the benefits of the project
® Preparation of the documents to sanction the project
® Assigning of the project manager
@® Project planning
@ Definition of the work requirements
@ Definition of the quality and quantity of work
® Definition of the resources needed
® Scheduling the activities
® Evaluation of the various risks
@ Project execution
® Negotiating for the project team members
@ Directing and managing the work
® \Working with the team members to help them improve
@ Project monitoring and control
® Tracking progress
® Comparing actual outcome to predicted outcome
® Analyzing variances and impacts
® Making adjustments
® Project closure
® \rifying that all of the work has been accomplished
® Contractual closure of the contract
@ Financial closure of the charge numbers
@ Administrative closure of the papework

Successful project management can then be defined as having achieved the project
objectives:

Within time

Within cost

At the desired performance/technology level

While utilizing the assigned resources effectively and efficiently
Accepted by the customer

The potential benefits from project management are:

Identification of functional responsibilities to ensure that all activities are
accounted for, regardless of personnel turnover

Minimizing the need for continuous reporting

Identification of time limits for scheduling

Identification of a methodology for trade-off analysis

Measurement of accomplishment against plans
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® Early identification of problems so that corrective action may follow
® [mproved estimating capability for future planning
® Knowing when objectives cannot be met or will be exceeded

Unfortunately, the benefits cannot be achieved without overcoming obstacles such as:

Project complexity

Customer’s special requirements and scope changes
Organizational restructuring

Project risks

Changes in technology

Forward planning and pricing

Project management can mean different things to different people. Quite often, people
misunderstand the concept because they have ongoing projects within their company and
feel that they are using project management to control these activities. In such a case, the
following might be considered an appropriate definition:

Project management is the art of creating the illusion that any outcome is the
result of a series of predetermined, deliberate acts when, in fact, it was dumb luck.

Although this might be the way that some companies are running their projects, this is
not project management. Project management is designed to make better use of existing
resources by getting work to flow horizontally as well as vertically within the company. This
approach does not really destroy the vertical, bureaucratic flow of work but simply requires
that line organizations talk to one another horizontally so work will be accomplished more
smoothly throughout the organization. The vertical flow of work is still the responsibility of
the line managers. The horizontal flow of work is the responsibility of the project managers,
and their primary effort is to communicate and coordinate activities horizontally between the
line organizations.

PMBOK® Guide, 4th Edition
1.6 Project Management Skills

Figure 1-1 shows how many companies are structured. There are
always “class or prestige” gaps between various levels of management.
There are also functional gaps between working units of the organization.
If we superimpose the management gaps on top of the functional gaps, we find that com-
panies are made up of small operational islands that refuse to communicate with one
another for fear that giving up information may strengthen their opponents. The project
manager’s responsibility is to get these islands to communicate cross-functionally toward
common goals and objectives.

The following would be an overview definition of project management:

Project management is the planning, organizing, directing, and controlling of
company resources for a relatively short-term objective that has been established
to complete specific goals and objectives. Furthermore, project management uti-
lizes the systems approach to management by having functional personnel (the
vertical hierarchy) assigned to a specific project (the horizontal hierarchy).
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FIGURE 1-1. Why are systems necessary?

The above definition requires further comment. Classical management is usually con-
sidered to have five functions or principles:

@ Planning
Organizing
Staffing
Controlling
Directing

You will notice that, in the above definition, the staffing function has been omitted.
This was intentional because the project manager does not staff the project. Staffing is a
line responsibility. The project manager has the right to request specific resources, but the
final decision of what resources will be committed rests with the line managers.

We should also comment on what is meant by a “relatively” short-term project. Not all
industries have the same definition for a short-term project. In engineering, the project might
be for six months or two years; in construction, three to five years; in nuclear components, ten
years; and in insurance, two weeks. Long-term projects, which consume resources full-time,
are usually set up as a separate division (if large enough) or simply as a line organization.

Figure 1-2 is a pictorial representation of project management. The objective of the
figure is to show that project management is designed to manage or control company
resources on a given activity, within time, within cost, and within performance. Time, cost,
and performance are the constraints on the project. If the project is to be accomplished for
an outside customer, then the project has a fourth constraint: good customer relations. The
reader should immediately realize that it is possible to manage a project internally within
time, cost, and performance and then alienate the customer to such a degree that no further
business will be forthcoming. Executives often select project managers based on who the
customer is and what kind of customer relations will be necessary.

Projects exist to produce deliverables. The person ultimately assigned as the project
manager may very well be assigned based upon the size, nature, and scope of the deliver-
ables. Deliverables are outputs, or the end result of either the completion of the project or
the end of a life-cycle phase of the project. Deliverables are measurable, tangible outputs
and can take such form as:

® Hardware Deliverables: These are hardware items, such as a table, a prototype,
or a piece of equipment.
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FIGURE 1-2. Overview of project management.

@ Software Deliverables: These items are similar to hardware deliverables but are
usually paper products, such as reports, studies, handouts, or documentation.
Some companies do not differentiate between hardware and software deliverables.

® Interim Deliverables: These items can be either hardware or software deliver-
ables and progressively evolve as the project proceeds. An example might be a
series of interim reports leading up to the final report.

Another factor influencing the selection of the project manager would be the stakehold-
ers. Stakeholders are individuals or organizations that can be favorably or unfavorably
impacted by the project. As such, project managers must interface with these stakeholders, and
many of the stakeholders can exert their influence or pressure over the direction of the project.

Some stakeholders are referred to as “active” or “key” stakeholders that can possess
decision-making authority during the execution of the project. Each stakeholder can have
his or her own set of objectives, and this could place the project manager in a position of
having to balance a variety of stakeholder interests without creating a conflict-of-interest
situation for the project manager.

Each company has its own categorization system for identifying stakeholders. A typ-
ical system might be:

® Organizational stakeholders
® Executive officers

Line managers

Employees

Unions
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® Product/market stakeholders
® Customers
@ Suppliers
® Local committees
® Governments (local, state, and federal)
® General public
® Capital market stakeholders
® Shareholders
® Creditors
® Banks

1.2 DEFINING PROJECT SUCCESS

In the previous section, we defined project success as the completion of an activity within the
constraints of time, cost, and performance. This was the definition used for the past twenty
years or so. Today, the definition of project success has been modified to include completion:

@ \Within the allocated time period

Within the budgeted cost

At the proper performance or specification level

With acceptance by the customer/user

With minimum or mutually agreed upon scope changes
Without disturbing the main work flow of the organization
Without changing the corporate culture

The last three elements require further explanation. \ery few projects are completed
within the original scope of the project. Scope changes are inevitable and have the poten-
tial to destroy not only the morale on a project, but the entire project. Scope changes must
be held to a minimum and those that are required must be approved by both the project
manager and the customer/user.

Project managers must be willing to manage (and make concessions/trade-offs, if nec-
essary) such that the company’s main work flow is not altered. Most project managers
view themselves as self-employed entrepreneurs after project go-ahead, and would like to
divorce their project from the operations of the parent organization. This is not always pos-
sible. The project manager must be willing to manage within the guidelines, policies, pro-
cedures, rules, and directives of the parent organization.

All corporations have corporate cultures, and even though each project may be inher-
ently different, the project manager should not expect his assigned personnel to deviate from
cultural norms. If the company has a cultural standard of openness and honesty when deal-
ing with customers, then this cultural value should remain in place for all projects, regardless
of who the customer/user is or how strong the project manager’s desire for success is.

As a final note, it should be understood that simply because a project is a success does
not mean that the company as a whole is successful in its project management endeavors.
Excellence in project management is defined as a continuous stream of successfully
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managed projects. Any project can be driven to success through formal authority and
strong executive meddling. But in order for a continuous stream of successful projects to
occur, there must exist a strong corporate commitment to project management, and this
commitment must be visible.

1.3 THE PROJECT MANAGER-LINE MANAGER INTERFACE

We have stated that the project manager must control company resources

® - g
PMBOK™ Guide, 4th Edition within time, cost, and performance. Most companies have six resources:

1.6 Project Management Skills

® Money

Manpower

Equipment

Facilities

Materials
Information/technology

Actually, the project manager does not control any of these resources directly, except
perhaps money (i.e., the project budget).! Resources are controlled by the line managers,
functional managers, or, as they are often called, resources managers. Project managers
must, therefore, negotiate with line managers for all project resources. When we say that
project managers control project resources, we really mean that they control those
resources (which are temporarily loaned to them) through line managers.

Today, we have a new breed of project manager. Years ago, virtually all project man-
agers were engineers with advanced degrees. These people had a command of technology
rather than merely an understanding of technology. If the line manager believed that the
project manager did in fact possess a command of technology, then the line manager would
allow the assigned functional employees to take direction from the project manager. The
result was that project managers were expected to manage people.

Most project managers today have an understanding of technology rather than a com-
mand of technology. As a result, the accountability for the success of the project is now
viewed as shared accountability between the project manager and all affected line man-
agers. With shared accountability, the line managers must now have a good understanding
of project management, which is why more line managers are now becoming PMP®S.
Project managers are now expected to focus more so on managing the project’s deliver-
ables rather than providing technical direction to the project team. Management of the
assigned resources is more often than not a line function.

Another important fact is that project managers are treated as though they are manag-
ing part of a business rather than simply a project, and as such are expected to make sound
business decisions as well as project decisions. Project managers must understand business
principles. In the future, project managers may be expected to become externally certified
by PMI® and internally certified by their company on the organization’s business processes.

1. Here we are assuming that the line manager and project manager are not the same individual. However, the
terms line manager and functional manager are used interchangeably throughout the text.
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In recent years, the rapid acceleration of technology has forced the project manager to
become more business oriented. According to Hans Thamhain,

The new breed of business leaders must deal effectively with a broad spectrum of con-
temporary challenges that focus on time-to-market pressures, accelerating technologies,
innovation, resource limitations, technical complexities, social and ethical issues, opera-
tional dynamics, cost, risks, and technology itself as summarized below:

High task complexities, risks and uncertainties

Fast-changing markets, technology, regulations

Intense competition, open global markets

Resource constraint, tough performance requirements

Tight, end-date-driven schedules

Total project life-cycle considerations

Complex organizations and cross-functional linkages

Joint ventures, alliances and partnerships, need for dealing with different organiza-
tional cultures and values

Complex business processes and stakeholder communities

Need for continuous improvements, upgrades and enhancements

Need for sophisticated people skills, ability to deal with organizational conflict, power,
and politics

Increasing impact of IT and e-business?

Dr. Thamhain further believes that there are paradigm shifts in technology-oriented
business environments that will affect the business leaders of the future, including project
managers. According to Dr. Thamhain, we are shifting from...

... mostly linear work processes to highly dynamic, organic and integrated manage-

ment systems

...efficiency toward effectiveness

...executing projects to enterprise-wide project management

...managing information to fully utilizing information technology

...managerial control to self-direction and accountability

...managing technology as part of a functional speciality ot management of technol-
ogy as a distinct skill set and professional

...status®

Another example of the need for the project manager to become more actively
involved in business aspects has been identified by Gary Heerkens. Heerkens provides sev-
eral revelations of why business knowledge has become important, a few of which are*:

It really doesn’t matter how well you execute a project, if you’re working on the wrong
project!

2. H.J. Thamhain, Management of Technology, (Hoboken, NJ: Wiley, 2005), pp. 3-4.
3. See note 2; Thamhain; p. 28.
4. G. Heerkens, The Business-Savvy Project Manager (New York: McGraw-Hill, 2006), pp. 4-8.



10

OVERVIEW

® There are times when spending more money on a project could be smart business—
even if you exceed the original budget!

® There are times when spending more money on a project could be smart business—
even if the project is delivered after the original deadline!

® Forcing the project team to agree to an unrealistic deadline may not be very smart,
from a business standpoint.

® Aportfolio of projects that all generate a positive cash flow may not represent an orga-
nization’s best opportunity for investment.

It should become obvious at this point that successful project management is strongly
dependent on:

® A good daily working relationship between the project manager and those line
managers who directly assign resources to projects

® The ability of functional employees to report vertically to line managers at the
same time that they report horizontally to one or more project managers

These two items become critical. In the first item, functional employees who are
assigned to a project manager still take technical direction from their line managers.
Second, employees who report to multiple managers will always favor the manager who
controls their purse strings. Thus, most project managers appear always to be at the mercy
of the line managers.

Classical management has often been defined as a process in which the manager does
not necessarily perform things for himself, but accomplishes objectives through others in
a group situation. This basic definition also applies to the project manager. In addition, a
project manager must help himself. There is nobody else to help him.

If we take a close look at project management, we will see that the project manager actu-
ally works for the line managers, not vice versa. Many executives do not realize this. They
have a tendency to put a halo around the head of the project manager and give him a bonus
at project termination, when, in fact, the credit should go to the line managers, who are con-
tinually pressured to make better use of their resources. The project manager is simply the
agent through whom this is accomplished. So why do some companies glorify the project
management position?

To illustrate the role of the project manager, consider the time, cost, and performance
constraints shown in Figure 1-2. Many functional managers, if left alone, would recognize
only the performance constraint: “Just give me another $50,000 and two more months, and
I’ll give you the ideal technology.”

The project manager, as part of these communicating, coordinating, and integrating
responsibilities, reminds the line managers that there are also time and cost constraints on
the project. This is the starting point for better resource control.

Project managers depend on line managers. When the project manager gets in trouble,
the only place he can go is to the line manager because additional resources are almost
always required to alleviate the problems. When a line manager gets in trouble, he usually
goes first to the project manager and requests either additional funding or some type of
authorization for scope changes.
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To illustrate this working relationship between the project and line managers, consider
the following situation:

Project Manager (addressing the line manager): “I have a serious problem. I’m looking at
a $150,000 cost overrun on my project and | need your help. I’d like you to do the same
amount of work that you are currently scheduled for but in 3,000 fewer man-hours. Since
your organization is burdened at $60/hour, this would more than compensate for the cost
overrun.”

Line Manager: “Even if | could, why should I? You know that good line managers can
always make work expand to meet budget. 1’1l look over my manpower curves and let you
know tomorrow.”

The following day . . .

Line Manager: “I’ve looked over my manpower curves and | have enough work to keep
my people employed. I’ll give you back the 3,000 hours you need, but remember, you owe
me one!”

Several months later . . .

Line Manager: “I’ve just seen the planning for your new project that’s supposed to start
two months from now. You’ll need two people from my department. There are two
employees that 1’d like to use on your project. Unfortunately, these two people are avail-
able now. If I don’t pick these people up on your charge number right now, some other pro-
ject might pick them up in the interim period, and they won’t be available when your
project starts.”

Project Manager: “What you’re saying is that you want me to let you sandbag against one
of my charge numbers, knowing that I really don’t need them.”

Line Manager: “That’s right. I’ll try to find other jobs (and charge numbers) for them to
work on temporarily so that your project won’t be completely burdened. Remember, you
owe me one.”

Project Manager: “O.K. | know that | owe you one, so I’ll do this for you. Does this make
us even?”

Line Manager: “Not at all! But you’re going in the right direction.”

When the project management—line management relationship begins to deteriorate,
the project almost always suffers. Executives must promote a good working relationship
between line and project management. One of the most common ways of destroying this
relationship is by asking, “Who contributes to profits—the line or project manager?”
Project managers feel that they control all project profits because they control the budget.
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2.3.8 Functional Managers
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The line managers, on the other hand, argue that they must staff with appropriately bud-
geted-for personnel, supply the resources at the desired time, and supervise performance.
Actually, both the vertical and horizontal lines contribute to profits. These types of con-
flicts can destroy the entire project management system.

The previous examples should indicate that project management is more behavioral
than quantitative. Effective project management requires an understanding of:

® Quantitative tools and techniques
® Organizational structures
® Organizational behavior

Most people understand the quantitative tools for planning, scheduling, and control-
ling work. It is imperative that project managers understand totally the operations of each
line organization. In addition, project managers must understand their own job description,
especially where their authority begins and ends. During an in-house seminar on engi-
neering project management, the author asked one of the project engineers to provide a
description of his job as a project engineer. During the discussion that followed, several
proj-ect managers and line managers said that there was a great deal of overlap between
their job descriptions and that of the project engineer.

Organizational behavior is important because the functional employees at the inter-
face position find themselves reporting to more than one boss—a line manager and one
project manager for each project they are assigned to. Executives must provide proper
training so functional employees can report effectively to multiple managers.

The project manager is responsible for coordinating and integrating activ-
ities across multiple, functional lines. The integration activities performed
by the project manager include:

2.3.6 Project Managers

Chapter 4 Project
Integration Management @ Integrating the activities necessary to execute the plan

® Integrating the activities necessary to develop a project plan

@ Integrating the activities necessary to make changes to the plan

These integrative responsibilities are shown in Figure 1-3 where the project manager must
convert the inputs (i.e., resources) into outputs of products, services, and ultimately profits.
In order to do this, the project manager needs strong communicative and interpersonal
skills, must become familiar with the operations of each line organization, and must have
knowledge of the technology being used.

An executive with a computer manufacturer stated that his company was looking
externally for project managers. When asked if he expected candidates to have a command
of computer technology, the executive remarked: “You give me an individual who has
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FIGURE 1-3. Integration management.

good communicative skills and interpersonal skills, and I’ll give that individual a job. | can
teach people the technology and give them technical experts to assist them in decision
making. But | cannot teach somebody how to work with people.”

The project manager’s job is not an easy one. Project managers may have increasing
responsibility, but very little authority. This lack of authority can force them to “negotiate”
with upper-level management as well as functional management for control of company
resources. They may often be treated as outsiders by the formal organization.

In the project environment, everything seems to revolve about the project manager.
Although the project organization is a specialized, task-oriented entity, it cannot exist apart
from the traditional structure of the organization. The project manager, therefore, must
walk the fence between the two organizations. The term interface management is often
used for this role, which can be described as managing relationships:

Within the project team

Between the project team and the functional organizations

Between the project team and senior management

Between the project team and the customer’s organization, whether an internal or
external organization

To be effective as a project manager, an individual must have management as well as
technical skills. Because engineers often consider their careers limited in the functional
disciplines, they look toward project management and project engineering as career path
opportunities. But becoming a manager entails learning about psychology, human behav-
ior, organizational behavior, interpersonal relations, and communications. MBA programs
have come to the rescue of individuals desiring the background to be effective project
managers.

In the past, executives motivated and retained qualified personnel primarily with
financial incentives. Today other ways are being used, such as a change in title or the
promise of more challenging work. Perhaps the lowest turnover rates of any professions in
the world are in project management and project engineering. In a project environment, the
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project managers and project engineers get to see their project through from “birth to
death.” Being able to see the fruits of one’s efforts is highly rewarding. A senior project
manager in a construction company commented on why he never accepted a vice presi-
dency that had been offered to him: “I can take my children and grandchildren into ten
countries in the world and show them facilities that | have built as the project manager.
What do | show my kids as an executive? The size of my office? My bank account? A
stockholder’s report?”

The project manager is actually a general manager and gets to know the total opera-
tion of the company. In fact, project managers get to know more about the total operation
of a company than most executives. That is why project management is often used as a
training ground to prepare future general managers who will be capable of filling top man-
agement positions.

PMBOK® Guide, 4th Edition Assuming that the project and functional managers are not the same per-

Chapter 9 Human Resources

son, we can identify a specific role for the functional manager. There are
three elements to this role:

9.1.2 HR Planning: Tools and

® The functional manager has the responsibility to define how the
task will be done and where the task will be done (i.e., the tech-
nical criteria).
® The functional manager has the responsibility to provide sufficient resources to
accomplish the objective within the project’s constraints (i.e., who will get the job
done).
® The functional manager has the responsibility for the deliverable.

In other words, once the project manager identifies the requirements for the project (i.e.,
what work has to be done and the constraints), it becomes the line manager’s responsibility
to identify the technical criteria. Except perhaps in R&D efforts, the line manager should be
the recognized technical expert. If the line manager believes that certain technical portions
of the project manager’s requirements are unsound, then the line manager has the right, by
virtue of his expertise, to take exception and plead his case to a higher authority.

In Section 1.1 we stated that all resources (including personnel) are controlled by the
line manager. The project manager has the right to request specific staff, but the final
appointments rest with line managers. It helps if project managers understand the line
manager’s problems:

Unlimited work requests (especially during competitive bidding)
Predetermined deadlines

All requests having a high priority

Limited number of resources

Limited availability of resources
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Unscheduled changes in the project plan
Unpredicted lack of progress
Unplanned absence of resources
Unplanned breakdown of resources
Unplanned loss of resources

Unplanned turnover of personnel

Only in a very few industries will the line manager be able to identify to the project
manager in advance exactly what resources will be available when the project is scheduled
to begin. It is not important for the project manager to have the best available resources.
Functional managers should not commit to certain people’s availability. Rather, the func-
tional manager should commit to achieving his portion of the objective within time, cost,
and performance even if he has to use average or below-average personnel. If the project
manager is unhappy with the assigned functional resources, then the project manager
should closely track that portion of the project. Only if and when the project manager is
convinced by the evidence that the assigned resources are unacceptable should he confront
the line manager and demand better resources.

The fact that a project manager is assigned does not relieve the line manager of his
functional responsibility to perform. If a functional manager assigns resources such that the
constraints are not met, then both the project and functional managers will be blamed. One
company is even considering evaluating line managers for merit increases and promotion
based on how often they have lived up to their commitments to the project managers.
Therefore, it is extremely valuable to everyone concerned to have all project commitments
made visible to all.

Some companies carry the concept of commitments to extremes. An aircraft compo-
nents manufacturer has a Commitment Department headed by a second-level manager. The
function of the Commitment Department is to track how well the line managers keep their
promises to the project managers. The department manager reports directly to the vice pres-
ident of the division. In this company, line managers are extremely careful and cautious in
making commitments, but do everything possible to meet deliverables. This same company
has gone so far as to tell both project and line personnel that they run the risk of being dis-
charged from the company for burying a problem rather than bringing the problem to the
surface immediately.

In one automotive company, the tension between the project and line managers became
so combative that it was having a serious impact on the performance and constraints of the
project. The project managers argued that the line managers were not fulfilling their
promises whereas the line managers were arguing that the project managers’ requirements
were poorly defined. To alleviate the problem, a new form was created which served as a
contractual agreement between the project and the line managers who had to commit to the
deliverables. This resulted in “shared accountability” for the project’s deliverables.

Project management is designed to have shared authority and responsibility between
the project and line managers. Project managers plan, monitor, and control the project,
whereas functional managers perform the work. Table 1-1 shows this shared responsibility.
The one exception to Table 1-1 occurs when the project and line managers are the same per-
son. This situation, which happens more often than not, creates a conflict of interest.
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. o TABLE 1-1. DUAL RESPONSIBILITY
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2.4.2 Organizational Structure Responsibility
Figure 2-7

Topic Project Manager Line Manager
Rewards Give recommendation: Informal Provide rewards: Formal
Direction Milestone (summary) Detailed
Evaluation Summary Detailed
Measurement Summary Detailed
Control Summary Detailed

If a line manager has to assign resources to six projects, one of which is under his direct
control, he might save the best resources for his project. In this case, his project will be a
success at the expense of all of the other projects.

The exact relationship between project and line managers is of paramount importance
in project management where multiple-boss reporting prevails. Table 1-2 shows that
the relationship between project and line managers is not always in balance and thus,
of course, has a bearing on who exerts more influence over the assigned functional
employees.

PMBOK® Guide, 4th Edition

2.4.2 Organizational Structure

Figure 2-7

TABLE 1-2. REPORTING RELATIONSHIPS

Project Manager (PM)/Line Manager (LM)/Employee Relationship

Employee
Employees Take PM Receives Performance
Type of Project  Type of Matrix Technical Direction  Functional Progress  Evaluations
Manager Structure* PM Negotiates For From From Made By
Lightweight Weak Deliverables LMs Primarily LMs LMs only with no
input from PM
Heavyweight Strong People who report PM and LMs Assigned employees  LMs with input
informally to PM who report to LMs from PM
but formally to
LMs
Tiger teams \ery strong People who report PM only Assigned employees  PM only
entirely to PM who now report
full-time for directly to PM

duration of project

*The types of organizational structures are discussed in Chapter 3.
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1.6 DEFINING THE FUNCTIONAL EMPLOYEE’S ROLE

Once the line managers commit to the deliverables, it is the responsibility of the assigned
functional employees to achieve the functional deliverables. For years the functional employ-
ees were called subordinates. Although this term still exists in textbooks, industry prefers to
regard the assigned employees as “associates” rather than subordinates. The reason for this
is that in project management the associates can be a higher pay grade than the project man-
ager. The associates can even be a higher pay grade than their functional manager.

In most organizations, the assigned employees report on a “solid” line to their func-
tional manager, even though they may be working on several projects simultaneously. The
employees are usually a “dotted” line to the project but solid to their function. This places
the employees in the often awkward position of reporting to multiple individuals. This sit-
uation is further complicated when the project manager has more technical knowledge
than the line manager. This occurs during R&D projects.

The functional employee is expected to accomplish the following activities when
assigned to projects:

® Accept responsibility for accomplishing the assigned deliverables within the
project’s constraints

Complete the work at the earliest possible time

Periodically inform both the project and line manager of the project’s status

Bring problems to the surface quickly for resolution

Share information with the rest of the project team

1.7 DEFINING THE EXECUTIVE’S ROLE

In a project environment there are new expectations of and for the executives, as well as a
new interfacing role.> Executives are expected to interface a project as follows:

@ In project planning and objective-setting
® In conflict resolution
® In priority-setting
® As project sponsor®

Executives are expected to interface with projects very closely at project initiation and
planning, but to remain at a distance during execution unless needed for priority-setting
and conflict resolution. One reason why executives “meddle” during project execution is
that they are not getting accurate information from the project manager as to project sta-
tus. If project managers provide executives with meaningful status reports, then the
so-called meddling may be reduced or even eliminated.

5. The expectations are discussed in Section 9.3.
6. The role of the project sponsor is discussed in Section 10.1.
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PRIORITY PROJECTS
2.3.2 Sponsor

MAINTENANCE PROJECTS

RELATIONSHIP:

* OBJECTIVE SETTING

* UP-FRONT PLANNING

* PROJECT ORGANIZATION

* KEY STAFFING

* MASTER PLAN

* POLICIES

* MONITORING EXECUTION

® PRIORITY SETTING

* CONFLICT RESOLUTION

* EXECUTIVE-CLIENT CONTACT

FIGURE 1-4. The project sponsor interface.

1.8 WORKING WITH EXECUTIVES

Success in project management is like a three-legged stool. The first leg is the project man-
ager, the second leg is the line manager, and the third leg is senior management. If any of
the three legs fail, then even delicate balancing may not prevent the stool from toppling.

The critical node in project management is the project manager—line manager inter-
face. At this interface, the project and line managers must view each other as equals and
be willing to share authority, responsibility, and accountability. In excellently managed
companies, project managers do not negotiate for resources but simply ask for the line
manager’s commitment to executing his portion of the work within time, cost, and perfor-
mance. Therefore, in excellent companies, it should not matter who the line manager
assigns as long as the line manager lives up to his commitments.

Since the project and line managers are “equals,” senior management involvement is
necessary to provide advice and guidance to the project manager, as well as to provide
encouragement to the line managers to keep their promises. When executives act in this
capacity, they assume the role of project sponsors, as shown in Figure 1-4,” which also
shows that sponsorship need not always be at the executive levels. The exact person
appointed as the project sponsor is based on the dollar value of the project, the priority of
the project, and who the customer is.

7. Section 10.1 describes the role of the project sponsor in more depth.
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The ultimate objective of the project sponsor is to provide behind-the-scenes assistance
to project personnel for projects both “internal” to the company, as well as “external,” as
shown in Figure 1-4. Projects can still be successful without this commitment and support,
as long as all work flows smoothly. But in time of crisis, having a “big brother” available as
a possible sounding board will surely help.

When an executive is required to act as a project sponsor, then the executive has the
responsibility to make effective and timely project decisions. To accomplish this, the execu-
tive needs timely, accurate, and complete data for such decisions. Keeping management
informed serves this purpose, while the all-too-common practice of “stonewalling” prevents
an executive from making effective project decisions.

It is not necessary for project sponsorship to remain exclusively at the executive lev-
els. As companies mature in their understanding and implementation of project manage-
ment, project sponsorship may be pushed down to middle-level management. Committee
sponsorship is also possible.

1.9 THE PROJECT MANAGER AS THE PLANNING AGENT

The major responsibility of the project manager is planning. If project
planning is performed correctly, then it is conceivable that the project man-
ager will work himself out of a job because the project can run itself. This
rarely happens, however. Few projects are ever completed without some
conflict or trade-offs for the project manager to resolve.

In most cases, the project manager provides overall or summary definitions of the
work to be accomplished, but the line managers (the true experts) do the detailed planning.
Although project managers cannot control or assign line resources, they must make sure
that the resources are adequate and scheduled to satisfy the needs of the project, not vice
versa. As the architect of the project plan, the project manager must provide:

PMBOK® Guide, 4th Edition

Chapter 9 Project Human
Resources Management

Complete task definitions

Resource requirement definitions (possibly skill levels)
Major timetable milestones

Definition of end-item quality and reliability requirements
The basis for performance measurement

These factors, if properly established, result in:

® Assurance that functional units will understand their total responsibilities toward
achieving project needs.

® Assurance that problems resulting from scheduling and allocation of critical
resources are known beforehand.

® Early identification of problems that may jeopardize successful project completion
so that effective corrective action and replanning can be taken to prevent or resolve
the problems.
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Project managers are responsible for project administration and, therefore, must have
the right to establish their own policies, procedures, rules, guidelines, and directives—
provided these policies, guidelines, and so on, conform to overall company policy.
Companies with mature project management structures usually have rather loose company
guidelines, so project managers have some degree of flexibility in how to control their
projects. However, project managers cannot make any promises to a functional employee
concerning:

Promotion

Grade

Salary

Bonus

Overtime

Responsibility

Future work assignments

These seven items can be administered by line managers only, but the project manager
can have indirect involvement by telling the line manager how well an employee is doing
(and putting it in writing), requesting overtime because the project budget will permit it, and
offering individuals the opportunity to perform work above their current pay grade.
However, such work above pay grade can cause severe managerial headaches if not coordi-
nated with the line manager, because the individual will expect immediate rewards if he per-
forms well.

Establishing project administrative requirements is part of project planning. Executives
must either work with the project managers at project initiation or act as resources later.
Improper project administrative planning can create a situation that requires:

® A continuous revision and/or establishment of company and/or project policies,
procedures, and directives

® A continuous shifting in organizational responsibility and possible unnecessary
restructuring

® A need for staff to acquire new knowledge and skills

If these situations occur simultaneously on several projects, there can be confusion
throughout the organization.

1.10 PROJECT CHAMPIONS

Corporations encourage employees to think up new ideas that, if approved by the corpo-
ration, will generate monetary and nonmonetary rewards for the idea generator. One such
reward is naming the individual the “project champion.” Unfortunately, the project cham-
pion often becomes the project manager, and, although the idea was technically sound, the
project fails.
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TABLE 1-3. PROJECT MANAGERS VERSUS PROJECT CHAMPIONS

Project Managers Project Champions

* Prefer to work in groups * Prefer working individually
Committed to their managerial and technical Committed to technology
responsibilities

Committed to the corporation

Seek to achieve the objective

Are willing to take risks

Seek what is possible

Think in terms of short time spans

Manage people

Are committed to and pursue material values

Committed to the profession

Seek to exceed the objective

Are unwilling to take risks; try to test everything
Seek perfection

Think in terms of long time spans

Manage things

Are committed to and pursue intellectual values

Table 1-3 provides a comparison between project managers and project champions. It
shows that the project champions may become so attached to the technical side of the proj-
ect that they become derelict in their administrative responsibilities. Perhaps the project
champion might function best as a project engineer rather than the project manager.

This comparison does not mean that technically oriented project managers-champions
will fail. Rather, it implies that the selection of the “proper” project manager should be
based on all facets of the project.

1.11 THE DOWNSIDE OF PROJECT MANAGEMENT

Project management is often recognized only as a high-salaried, highly challenging posi-
tion whereby the project manager receives excellent training in general management.

For projects that are done for external sources, the project manager is first viewed as
starting out with a pot of gold and then as having to manage the project so that sufficient
profits will be made for the stockholders. If the project manager performs well, the pro-
ject will be successful. But the personal cost may be high for the project manager.

There are severe risks that are not always evident. Some project management posi-
tions may require a sixty-hour workweek and extensive time away from home. When a
project manager begins to fall in love more with the job than with his family, the result is
usually lack of friends, a poor home life, and possibly divorce. During the birth of the
missile and space programs, companies estimated that the divorce rate among project
managers and project engineers was probably twice the national average. Accepting a
project management assignment is not always compatible with raising a young family.
Characteristics of the workaholic project manager include:

Every Friday he thinks that there are only two more working days until Monday.
At 5:00 p.m. he considers the working day only half over.

He has no time to rest or relax.

He always takes work home from the office.

He takes work with him on vacations.
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1.12 PROJECT-DRIVEN VERSUS NON-PROJECT-DRIVEN

ORGANIZATIONS
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2.4.2 Organizational Systems

2.2 Project-Based and
Non-Project-Based

On the micro level, virtually all organizations are either marketing-, engi-
neering-, or manufacturing-driven. But on the macro level, organizations are
either project- or non—project-driven. The PMBOK® Guide uses the terms
project-based and non—project-based, whereas in this text the terms
project-driven and non—project-driven or operational-driven are used. In a

ition

project-driven organization, such as construction or aerospace, all work is characterized

through

projects, with each proj-ect as a separate cost center having its own profit-and-loss

statement. The total profit to the corporation is simply the summation of the profits on all

projects.

In a project-driven organization, everything centers around the projects.

In the non—project-driven organization, such as low-technology manufacturing, profit
and loss are measured on vertical or functional lines. In this type of organization, projects
exist merely to support the product lines or functional lines. Priority resources are assigned
to the revenue-producing functional line activities rather than the projects.

Project management in a non—project-driven organization is generally more difficult
for these reasons:

Projects may be few and far between.

Not all projects have the same project management requirements, and therefore
they cannot be managed identically. This difficulty results from poor understand-
ing of project management and a reluctance of companies to invest in proper
training.

Executives do not have sufficient time to manage projects themselves, yet refuse
to delegate authority.

Projects tend to be delayed because approvals most often follow the vertical chain
of command. As a result, project work stays too long in functional departments.
Because project staffing is on a “local” basis, only a portion of the organization
understands project management and sees the system in action.

There is heavy dependence on subcontractors and outside agencies for project
management expertise.

Non-project-driven organizations may also have a steady stream of projects, all of
which are usually designed to enhance manufacturing operations. Some projects may be
customer-requested, such as:

The introduction of statistical dimensioning concepts to improve process control
The introduction of process changes to enhance the final product
The introduction of process change concepts to enhance product reliability

If these changes are not identified as specific projects, the result can be:

Poorly defined responsibility areas within the organization
Poor communications, both internal and external to the organization
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AUTHORITY
TO

PROJECT
MANAGER

MANY OF THE PROBLEMS SURFACE MUCH LATER IN
THE PROJECT AND RESULT IN A MUCH HIGHER COST
TO CORRECT AS WELL AS INCREASE PROJECT RISK

FIGURE 1-5. The tip-of-the-iceberg syndrome for matrix implementation.
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FIGURE 1-6. Decision-making influence.
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Slow implementation
A lack of a cost-tracking system for implementation
Poorly defined performance criteria

Figure 1-5 shows the tip-of-the-iceberg syndrome, which can occur in all types of
organizations but is most common in non—project-driven organizations. On the surface, all
we see is a lack of authority for the project manager. But beneath the surface we see the
causes; there is excessive meddling due to lack of understanding of project management,
which, in turn, resulted from an inability to recognize the need for proper training.

In the previous sections we stated that project management could be handled on either
a formal or an informal basis. As can be seen from Figure 1-6, informal project manage-
ment most often appears in non—project-driven organizations. It is doubtful that informal
project management would work in a project-driven organization where the project man-
ager has profit-and-loss responsibility.

1.13 MARKETING IN THE PROJECT-DRIVEN

ORGANIZATION

PMBOK® Guide, 4th Edition

1.4.3 Projects and Strategic
Planning

Getting new projects is the lifeblood of any project-oriented business. The
practices of the project-oriented company are, however, substantially dif-
ferent from traditional product businesses and require highly specialized
and disciplined team efforts among marketing, technical, and operating per-
sonnel, plus significant customer involvement. Projects are different from

products in many respects, especially marketing. Marketing projects requires the ability to
identify, pursue, and capture one-of-a-kind business opportunities, and is characterized by:

A systematic effort. A systematic approach is usually required to develop a new
program lead into an actual contract. The project acquisition effort is often highly
integrated with ongoing programs and involves key personnel from both the poten-
tial customer and the performing organization.

Custom design. While traditional businesses provide standard products and services
for a variety of applications and customers, projects are custom-designed items to fit
specific requirements of a single-customer community.

Project life cycle. Project-oriented businesses have a well-defined beginning and
end and are not self-perpetuating. Business must be generated on a project-by-
project basis rather than by creating demand for a standard product or service.
Marketing phase. Long lead times often exist between the product definition, start-
up, and completion phases of a project.

Risks. There are risks, especially in the research, design, and production of pro-
grams. The program manager not only has to integrate the multidisciplinary tasks
and project elements within budget and schedule constraints, but also has to
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manage inventions and technology while working with a variety of technically ori-
ented prima donnas.

® The technical capability to perform. Technical ability is critical to the successful
pursuit and acquisition of a new project.

In spite of the risks and problems, profits on projects are usually very low in compar-
ison with commerical business practices. One may wonder why companies pursue project
businesses. Clearly, there are many reasons why projects are good business:

@ Although immediate profits (as a percentage of sales) are usually small, the return
on capital investment is often very attractive. Progress payment practices keep
inventories and receivables to a minimum and enable companies to undertake proj-
ects many times larger in value than the assets of the total company.

® Once a contract has been secured and is being managed properly, the project may
be of relatively low financial risk to the company. The company has little addi-
tional selling expenditure and has a predictable market over the life cycle of the
project.

® Project business must be viewed from a broader perspective than motivation for
immediate profits. Projects provide an opportunity to develop the company’s tech-
nical capabilities and build an experience base for future business growth.

® Winning one large project often provides attractive growth potential, such as
(1) growth with the project via additions and changes; (2) follow-on work;
(3) spare parts, maintenance, and training; and (4) being able to compete effec-
tively in the next project phase, such as nurturing a study program into a develop-
ment contract and finally a production contract.

Customers come in various forms and sizes. For small and medium businesses partic-
ularly, it is a challenge to compete for contracts from large industrial or governmental
organizations. Although the contract to a firm may be relatively small, it is often subcon-
tracted via a larger organization. Selling to such a diversified heterogeneous customer is a
marketing challenge that requires a highly sophisticated and disciplined approach.

The first step in a new business development effort is to define the market to be pursued.
The market segment for a new program opportunity is normally in an area of relevant past
experience, technical capability, and customer involvement. Good marketers in the program
business have to think as product line managers. They have to understand all dimensions of
the business and be able to define and pursue market objectives that are consistent with the
capabilities of their organizations.

Program businesses operate in an opportunity-driven market. It is a common mistake,
however, to believe that these markets are unpredictable and unmanageable. Market planning
and strategizing is important. New project opportunities develop over periods of time, some-
times years for larger projects. These developments must be properly tracked and cultivated
to form the bases for management actions such as (1) bid decisions, (2) resource commit-
ment, (3) technical readiness, and (4) effective customer liaison. This strategy of winning
new business is supported by systematic, disciplined approaches, which are illustrated in
Figure 1-7.
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FIGURE 1-7. The phases of winning new contracts in project-oriented businesses.
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The principles of project management can be applied to any type of project and to any
industry. However, the relative degree of importance of these principles can vary from
project to project and industry to industry. Table 1-4 shows a brief comparison of certain

industries/projects.

For those industries that are project-driven, such as aerospace and large construction,
the high dollar value of the projects mandates a much more rigorous project management
approach. For non—project-driven industries, projects may be managed more informally than
formally, especially if no immediate profit is involved. Informal project management is sim-
ilar to formal project management but paperwork requirements are kept at a minimum.

TABLE 1-4. CLASSIFICATION OF PROJECTS/CHARACTERISTICS

Type of Project/Industry

In-house Small Large Aerospace/
R&D Construction  Construction Defense MIS Engineering
Need for interpersonal skills  Low Low High High High Low
Importance of organizational —Low Low Low Low High Low
structure
Time management difficulties Low Low High High High Low
Number of meetings Excessive Low Excessive Excessive High Medium
Project manager’s supervisor  Middle Top Top Top Middle Middle
management  management  management  management  management  management
Project sponsor present Yes No Yes Yes No No
Conflict intensity Low Low High High High Low
Cost control level Low Low High High Low Low
Level of planning/scheduling  Milestones Milestones Detailed plan  Detailed plan  Milestones Milestones
only only only only
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1.15 LOCATION OF THE PROJECT MANAGER

The success of project management could easily depend on the location of the project
manager within the organization. Two questions must be answered:

® \What salary should the project manager earn?
@ To whom should the project manager report?

Figure 1-8 shows a typical organizational hierarchy (the numbers represent pay
grades). ldeally, the project manager should be at the same pay grade as the individuals
with whom he must negotiate on a daily basis. Using this criterion, and assuming that the
project manager interfaces at the department manager level, the project manager should
earn a salary between grades 20 and 25. A project manager earning substantially more or
less money than the line manager will usually create conflict. The ultimate reporting loca-
tion of the project manager (and perhaps his salary) is heavily dependent on whether the

60

50 PROJECT-DRIVEN

40
30
Typical position
of a project manager
20

NON-PROJECT-DRIVEN

HEEEEHED

FIGURE 1-8. Organizational hierarchy.



28

OVERVIEW

organization is project- or non—project-driven, and whether the project manager is respon-
sible for profit or loss.

Project managers can end up reporting both high and low in an organization during
the life cycle of the project. During the planning phase of the project, the project manager
may report high, whereas during implementation, he may report low. Likewise, the posi-
tioning of the project manager may be dependent on the risk of the project, the size of the
project, or the customer.

Finally, it should be noted that even if the project manager reports low, he should still
have the right to interface with top executives during project planning although there may
be two or more reporting levels between the project manager and executives. At the oppo-
site end of the spectrum, the project manager should have the right to go directly into the
depths of the organization instead of having to follow the chain of command downward,
especially during planning. As an example, see Figure 1-9. The project manager had two
weeks to plan and price out a small project. Most of the work was to be accomplished
within one section. The project manager was told that all requests for work, even estimat-
ing, had to follow the chain of command from the executive down through the section
supervisor. By the time the request was received by the section supervisor, twelve of the
fourteen days were gone, and only an order-of-magnitude estimate was possible. The les-
son to be learned here is:

The chain of command should be used for approving projects, not planning them.

Forcing the project manager to use the chain of command (in either direction) for project
planning can result in a great deal of unproductive time and idle time cost.

FIGURE 1-9. The organizational hierarchy: for planning and/or approval?



Differing Views of Project Management 29

1.16 DIFFERING VIEWS OF PROJECT MANAGEMENT

Many companies, especially those with project-driven organizations, have differing views
of project management. Some people view project management as an excellent means to
achieving objectives, while others view it as a threat. In project-driven organizations, there
are three career paths that lead to executive management:

® Through project management
@ Through project engineering
@ Through line management

In project-driven organizations, the fast-track position is in project management,
whereas in a non—project-driven organization, it would be line management. Even though
line managers support the project management approach, they resent the project manager
because of his promotions and top-level visibility. In one construction company, a depart-
ment manager was told that he had no chance for promotion above his present department
manager position unless he went into project management or project engineering where he
could get to know the operation of the whole company. A second construction company
requires that individuals aspiring to become a department manager first spend a “tour of
duty” as an assistant project manager or project engineer.

Executives may dislike project managers because more authority and control must be
delegated. However, once executives realize that it is a sound business practice, it becomes
important, as shown in the following letter®:

In order to sense and react quickly and to insure rapid decision-making, lines of commu-
nication should be the shortest possible between all levels of the organization. People with
the most knowledge must be available at the source of the problem, and they must have
decision-making authority and responsibility. Meaningful data must be available on a
timely basis and the organization must be structured to produce this environment.

In the aerospace industry, it is a serious weakness to be tied to fixed organization charts,
plans, and procedures. With regard to organization, we successfully married the project
concept of management with a central function concept. What we came up with is an orga-
nization within an organization—one to ramrod the day-to-day problems; the other to pro-
vide support for existing projects and to anticipate the requirements for future projects.

The project system is essential in getting complicated jobs done well and on time, but it
solves only part of the management problem. When you have your nose to the project
grindstone, you are often not in a position to see much beyond that project. This is where
the central functional organization comes in. My experience has been that you need this
central organization to give you depth, flexibility, and perspective. Together, the two parts
permit you to see both the woods and the trees.

Initiative is essential at all levels of the organization. We try to press the level of deci-
sion to the lowest possible rung of the managerial ladder. This type of decision-making
provides motivation and permits recognition for the individual and the group at all levels.
It stimulates action and breeds dedication.

8. Letter from J. Donald Rath, Vice President of Martin-Marietta Corporation, Denver Division, to J. E. Webb,
of NASA, October 18, 1963.
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With this kind of encouragement, the organization can become a live thing—sensitive
to problems and able to move in on them with much more speed and understanding than
would be normally expected in a large operation. In this way, we can regroup or reorga-
nize easily as situations dictate and can quickly focus on a “crisis.” In this industry a com-
pany must always be able to reorient itself to meet new objectives. In a more staid, old-line
organization, frequent reorientation usually accompanied by a corresponding shift of peo-
ple’s activities, could be most upsetting. However, in the aerospace industry, we must be
prepared for change. The entire picture is one of change.

1.17 CONCURRENT ENGINEERING: A PROJECT

MANAGEMENT APPROACH

In the past decade, organizations have become more aware of the fact that America’s most
formidable weapon is its manufacturing ability, and yet more and more work seems to be
departing for Southeast Asia and the Far East. If America and other countries are to remain
competitive, then survival may depend on the manufacturing of a quality product and a
rapid introduction into the marketplace. Today, companies are under tremendous pressure
to rapidly introduce new products because product life cycles are becoming shorter. As a
result, organizations no longer have the luxury of performing work in series.

Concurrent or simultaneous engineering is an attempt to accomplish work in parallel
rather than in series. This requires that marketing, R&D, engineering, and production are all
actively involved in the early project phases and making plans even before the product
design has been finalized. This concept of current engineering will accelerate product devel-
opment, but it does come with serious and potentially costly risks, the largest one being the
cost of rework.

Almost everyone agrees that the best way to reduce or minimize risks is for the organi-
zation to plan better. Since project management is one of the best methodologies to foster
better planning, it is little wonder that more organizations are accepting project management
as a way of life.

1.18 STUDYING TIPS FOR THE PMI® PROJECT

MANAGEMENT CERTIFICATION EXAM

This section is applicable as a review of the principles or to support an understanding of
the knowledge areas and domain groups in the PMBOK® Guide. This chapter addresses
some material from the PMBOK® Guide knowledge areas:

® Integration Management
® Scope Management
® Human Resources Management

Understanding the following principles is beneficial if the reader is using this textbook
together with the PMBOK® Guide to study for the PMP® Certification Exam:
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Definition of a project

Definition of the triple constraint

Definition of successful execution of a project

Benefits of using project management

Responsibility of the project manager in dealing with stakeholders and how stake-

holders can affect the outcome of the project

Responsibility of the project manager in meeting deliverables

The fact that the project manager is ultimately accountable for the success of the

project

® Responsibilities of the line manager during project management staffing and
execution

® Role of the executive sponsor and champion

@ Difference between a project-driven and non—project-driven organization

Be sure to review the appropriate sections of the PMBOK® Guide and the glossary of
terms at the end of the PMBOK® Guide.

Some multiple-choice questions are provided in this section as a review of the mater-
ial. There are other sources for practice review questions that are specific for the PMP®
Exam, namely:

® Project Management 1Q® from the International Institute for Learning (iil.com)
® PMP® Exam Practice Test and Study Guide, by J. LeRoy Ward, PMP, editor

® PMP® Exam Prep, by Rita Mulcahy

® Q & As for the PMBOK® Guide, Project Management Institute

The more practice questions reviewed, the better prepared the reader will be for the PMP®
Certification Exam.

In Appendix C, there are a series of mini—case studies called Dorale Products that
reviews some of the concepts. The minicases can be used as either an introduction to the
chapter or as a review of the chapter material. These mini—case studies were placed in
Appendix C because they can be used for several chapters in the text. For this chapter, the
following are applicable:

® Dorale Products (A) [Integration and Scope Management]
® Dorale Products (B) [Integration and Scope Management]

Answers to the Dorale Products minicases appear in Appendix D.
The following multiple-choice questions will be helpful in reviewing the above
principles:

1. The triple constraints on a project are:
A. Time, cost, and profitability
B. Resources required, sponsorship involvement, and funding
C. Time, cost, and quality and/or scope
D. Calendar dates, facilities available, and funding



32

ANSWERS

OVERVIEW

. Which of the following is not part of the definition of a project?

A. Repetitive activities

B. Constraints

C. Consumption of resources
D. A well-defined objective

. Which of the following is usually not part of the criteria for project success?

A. Customer satisfaction

B. Customer acceptance

C. Meeting at least 75 percent of specification requirements.
D. Meeting the triple-constraint requirements

. Which of the following is generally not a benefit achieved from using project management?

A. Flexibility in the project’s end date
B. Improved risk management

C. Improved estimating

D. Tracking of projects

. The person responsible for assigning the resources to a project is most often:

A. The project manager

B. The Human Resources Department
C. The line manager

D. The executive sponsor

Conflicts between the project and line managers are most often resolved by:
A. The assistant project manager for conflicts

B. The project sponsor

C. The executive steering committee

D. The Human Resources Department

Your company does only projects. If the projects performed by your company are for cus-
tomers external to your company and a profit criterion exists on the project, then your orga-
nization is most likely:

A. Project-driven

B. Non-project-driven

C. Ahybrid

D. All of the above are possible based upon the size of the profit margin.
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1-1 In the project environment, cause-and-effect relationships are almost always readily
apparent. Good project management will examine the effect in order to better understand the
cause and possibly prevent it from occurring again. Below are causes and effects. For each one
of the effects, select the possible cause or causes that may have existed to create this situation:

Effects

Late completion of activities

Cost overruns

Substandard performance

High turnover in project staff

High turnover in functional staff

Two functional departments performing the same activities on one project

Sk wh R

Causes

Top management not recognizing this activity as a project
Too many projects going on at one time
Impossible schedule commitments
No functional input into the planning phase
No one person responsible for the total project
Poor control of design changes
Poor control of customer changes
Poor understanding of the project manager’s job
Wrong person assigned as project manager
No integrated planning and control
Company resources are overcommitted
Unrealistic planning and scheduling
No project cost accounting ability
Conflicting project priorities
0. Poorly organized project office
(This problem has been adapted from Russell D. Archibald, Managing High-Technology
Programs and Projects, New York: John Wiley, 1976, p. 10.)
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1-2  Because of the individuality of people, there always exist differing views of what man-
agement is all about. Below are lists of possible perspectives and a selected group of organiza-
tional members. For each individual select the possible ways that this individual might view
project management:

Individuals

Upper-level manager
Project manager
Functional manager
Project team member
Scientist and consultant

gD E

Perspectives

a. Athreat to established authority
b. A source for future general managers
c. A cause of unwanted change in ongoing procedures
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A means to an end

A significant market for their services

A place to build an empire

A necessary evil to traditional management
An opportunity for growth and advancement
A better way to motivate people toward an objective
A source of frustration in authority

A way of introducing controlled changes

An area of research

A vehicle for introducing creativity

A means of coordinating functional units

A means of deep satisfaction

A way of life

TOS3 —F—TQ 02

1-3 Consider an organization that is composed of upper-level managers, middle- and lower-
level managers, and laborers. Which of the groups should have first insight that an organiza-
tional restructuring toward project management may be necessary?

1-4  How would you defend the statement that a project manager must help himself?

1-5  Will project management work in all companies? If not, identify those companies in
which project management may not be applicable and defend your answers.

1-6 In a project organization, do you think that there might be a conflict in opinions over
whether the project managers or functional managers contribute to profits?

1-7 What attributes should a project manager have? Can an individual be trained to become
a project manager? If a company were changing over to a project management structure, would
it be better to promote and train from within or hire from the outside?

1-8 Do you think that functional managers would make good project managers?

1-9 What types of projects might be more appropriate for functional management rather than
project management, and vice versa?

1-10 Do you think that there would be a shift in the relative degree of importance of the fol-
lowing terms in a project management environment as opposed to a traditional management
environment?

a. Time management
b. Communications
c. Motivation

1-11 Classical management has often been defined as a process in which the manager does not
necessarily perform things for himself, but accomplishes objectives through others in a group
situation. Does this definition also apply to project management?

1-12 Which of the following are basic characteristics of project management?

a. Customer problem

b. Responsibility identification

c. Systems approach to decision-making
d. Adaptation to a changing environment
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e. Multidisciplinary activity in a finite time duration
f.  Horizontal and vertical organizational relationships

1-13 Project managers are usually dedicated and committed to the project. Who should be
“looking over the shoulder” of the project manager to make sure that the work and requests
are also in the best interest of the company? Does your answer depend on the priority of the
project?

1-14 s project management designed to transfer power from the line managers to the project
manager?

1-15 Explain how career paths and career growth can differ between project-driven and
non—project-driven organizations. In each organization, is the career path fastest in project man-
agement, project engineering, or line management?

1-16 Explain how the following statement can have a bearing on who is ultimately selected as
part of the project team:

“There comes a time in the life cycle of all projects when one must shoot the design engineers
and begin production.”

1-17 How do you handle a situation where the project manager has become a generalist, but
still thinks that he is an expert?

CASE STUDY

WILLIAMS MACHINE TOOL COMPANY

For 85 years, the Williams Machine Tool Company had provided quality products to its clients,
becoming the third largest U.S.-based machine tool company by 1990. The company was
highly profitable and had an extremely low employee turnover rate. Pay and benefits were
excellent.

Between 1980 and 1990, the company’s profits soared to record levels. The company’s suc-
cess was due to one product line of standard manufacturing machine tools. Williams spent most of
its time and effort looking for ways to improve its bread-and-butter product line rather than to
develop new products. The product line was so successful that companies were willing to modify
their production lines around these machine tools rather than asking Williams for major modifica-
tions to the machine tools.

By 1990, Williams Company was extremely complacent, expecting this phenomenal suc-
cess with one product line to continue for 20 to 25 more years. The recession of the early 1990s
forced management to realign their thinking. Cutbacks in production had decreased the demand
for the standard machine tools. More and more customers were asking for either major modi-
fications to the standard machine tools or a completely new product design.

The marketplace was changing and senior management recognized that a new strategic
focus was necessary. However, lower-level management and the work force, especially engi-
neering, were strongly resisting a change. The employees, many of them with over 20 years of
employment at Williams Company, refused to recognize the need for this change in the belief
that the glory days of yore would return at the end of the recession.
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By 1995, the recession had been over for at least two years yet Williams Company had
no new product lines. Revenue was down, sales for the standard product (with and without
modifications) were decreasing, and the employees were still resisting change. Layoffs were
imminent.

In 1996, the company was sold to Crock Engineering. Crock had an experienced machine
tool division of its own and understood the machine tool business. Williams Company was
allowed to operate as a separate entity from 1995 to 1996. By 1996, red ink had appeared on
the Williams Company balance sheet. Crock replaced all of the Williams senior managers with
its own personnel. Crock then announced to all employees that Williams would become a spe-
cialty machine tool manufacturer and that the “good old days” would never return. Customer
demand for specialty products had increased threefold in just the last twelve months alone.
Crock made it clear that employees who would not support this new direction would be
replaced.

The new senior management at Williams Company recognized that 85 years of traditional
management had come to an end for a company now committed to specialty products. The
company culture was about to change, spearheaded by project management, concurrent engi-
neering, and total quality management.

Senior management’s commitment to product management was apparent by the time and
money spent in educating the employees. Unfortunately, the seasoned 20-year-plus veterans
still would not support the new culture. Recognizing the problems, management provided con-
tinuous and visible support for project management in addition to hiring a project management
consultant to work with the people. The consultant worked with Williams from 1996 to 2001.

From 1996 to 2001, the Williams Division of Crock Engineering experienced losses in 24
consecutive quarters. The quarter ending March 31, 2002, was the first profitable quarter in
over six years. Much of the credit was given to the performance and maturity of the project
management system. In May 2002, the Williams Division was sold. More than 80% of the
employees lost their jobs when the company was relocated over 1,500 miles away.
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2.0 INTRODUCTION

The growth and acceptance of project management has changed signifi-
cantly over the past forty years, and these changes are expected to continue
well into the twenty-first century, especially in the area of multinational
project management. It is interesting to trace the evolution and growth of project management from the early
days of systems management to what some people call “modern project management.”

PMBOK® Guide, 4th Edition

Chapter 4 Integration Management
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The growth of project management can be traced through topics such as roles and responsibilities, organi-
zational structures, delegation of authority and decision-making, and especially corporate profitability. Twenty
years ago, companies had the choice of whether or not to accept the project management approach. Today, some
companies foolishly think that they still have the choice. Nothing could be further from the truth. The survival
of the firm may very well rest upon how well project management is implemented, and how quickly.

2.1 GENERAL SYSTEMS MANAGEMENT

Organizational theory and management philosophies have undergone a dramatic change in
recent years with the emergence of the project management approach to management. Because
project management is an outgrowth of systems management, it is only fitting that the under-
lying principles of general systems theory be described. Simply stated, general systems theory
can be classified as a management approach that attempts to integrate and unify scientific infor-
mation across many fields of knowledge. Systems theory attempts to solve problems by look-
ing at the total picture, rather than through an analysis of the individual components.

General systems theory has been in existence for more than four decades. Unfortunately,
as is often the case with new theory development, the practitioners require years of study and
analysis before implementation. General systems theory is still being taught in graduate pro-
grams. Today, project management is viewed as applied systems management.

In 1951, Ludwig von Bertalanffy, a biologist, described so-called open systems using
anatomy nomenclature. The body’s muscles, skeleton, circulatory system, and so on, were
all described as subsystems of the total system (the human being). Dr. von Bertalanffy’s
contribution was important in that he identified how specialists in each subsystem could
be integrated so as to get a better understanding of the interrelationships, thereby con-
tributing to the overall knowledge of the operations of the system. Thus, the foundation
was laid for the evolution and outgrowth of project management.

In 1956, Kenneth Boulding identified the communications problems that can occur dur-
ing systems integration. Professor Boulding was concerned with the fact that subsystem spe-
cialists (i.e., physicists, economists, chemists, sociologists, etc.) have their own languages.
He advocated that, in order for successful integration to take place, all subsystem specialists
must speak a common language, such as mathematics. Today we use the PMBOK® Guide,
the Project Management Body of Knowledge, to satisfy this need for project management.

General systems theory implies the creation of a management technique that is able to
cut across many organizational disciplines—finance, manufacturing, engineering, market-
ing, and so on—while still carrying out the functions of management. This technique has
come to be called systems management, project management, or matrix management (the
terms are used interchangeably).

2.2 PROJECT MANAGEMENT: 1945-1960

During the 1940s, line managers used the concept of over-the-fence management to man-
age projects. Each line manager, wearing the hat of a project manager, would perform the
work necessitated by their line organization, and when completed, would throw the “ball”
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over the fence in hopes that someone would catch it. Once the ball was thrown over the
fence, the line managers would wash their hands of any responsibility for the project
because the ball was no longer in their yard. If a project failed, blame was placed on
whichever line manager had the ball at that time.

The problem with over-the-fence management was that the customer had no single
contact point for questions. The filtering of information wasted precious time for both the
customer and the contractor. Customers who wanted firsthand information had to seek out
the manager in possession of the ball. For small projects, this was easy. But as projects
grew in size and complexity, this became more difficult.

Following World War I, the United States entered into the Cold War. To win a Cold
War, one must compete in the arms race and rapidly build weapons of mass destruction.
The victor in a Cold War is the one who can retaliate with such force as to obliterate the
enemy.

The arms race made it clear that the traditional use of over-the-fence management would
not be acceptable to the Department of Defense (DoD) for projects such as the B52 Bomber,
the Minuteman Intercontinental Ballistic Missile, and the Polaris Submarine. The govern-
ment wanted a single point of contact, namely, a project manager who had total account-
ability through all project phases. The use of project management was then mandated for
some of the smaller weapon systems such as jet fighters and tanks. NASA mandated the use
of project management for all activities related to the space program.

Projects in the aerospace and defense industries were having cost overruns in excess of
200 to 300%. Blame was erroneously placed upon improper implementation of project
management when, in fact, the real problem was the inability to forecast technology.
Forecasting technology is extremely difficult for projects that could last ten to twenty years.

By the late 1950s and early 1960s, the aerospace and defense industries were using
project management on virtually all projects, and they were pressuring their suppliers to
use it as well. Project management was growing, but at a relatively slow rate except for
aerospace and defense.

Because of the vast number of contractors and subcontractors, the government needed
standardization, especially in the planning process and the reporting of information. The
government established a life-cycle planning and control model and a cost monitoring sys-
tem, and created a group of project management auditors to make sure that the govern-
ment’s money was being spent as planned. These practices were to be used on all
government programs above a certain dollar value. Private industry viewed these practices
as an over-management cost and saw no practical value in project management.

2.3 PROJECT MANAGEMENT: 1960-1985

The growth of project management has come about more through necessity than through
desire. Its slow growth can be attributed mainly to lack of acceptance of the new manage-
ment techniques necessary for its successful implementation. An inherent fear of the
unknown acted as a deterrent for managers.

Between the middle and late 1960s, more executives began searching for new manage-
ment techniques and organizational structures that could be quickly adapted to a changing
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environment. The table below and Figure 2-1 identify two major variables that executives
consider with regard to organizational restructuring.

Type of Industry Tasks Environment
A Simple Dynamic
B Simple Static
C Complex Dynamic
D Complex Static

Almost all type C and most type D industries have project management—related struc-
tures. The key variable appears to be task complexity. Companies that have complex tasks
and that also operate in a dynamic environment find project management mandatory. Such
industries would include aerospace, defense, construction, high-technology engineering,
computers, and electronic instrumentation.

Other than aerospace, defense, and construction, the majority of the companies in the
1960s maintained an informal method for managing projects. In informal project manage-
ment, just as the words imply, the projects were handled on an informal basis whereby the
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FIGURE 2-1. Matrix implementation scheme.



Project Management: 1960-1985 41

authority of the project manager was minimized. Most projects were handled by functional
managers and stayed in one or two functional lines, and formal communications were either
unnecessary or handled informally because of the good working relationships between line
managers. Many organizations today, such as low-technology manufacturing, have line man-
agers who have been working side by side for ten or more years. In such situations, informal
project management may be effective on capital equipment or facility development projects.

By 1970 and again during the early 1980s, more companies departed from informal
project management and restructured to formalize the project management process, mainly
because the size and complexity of their activities had grown to a point where they were
unmanageable within the current structure. Figure 2-2 shows what happened to one such
construction company. The following five questions help determine whether formal proj-
ect management is necessary:

Are the jobs complex?

Are there dynamic environmental considerations?
Are the constraints tight?

Are there several activities to be integrated?

Are there several functional boundaries to be crossed?

If any of these questions are answered yes, then some form of formalized project man-
agement may be necessary. It is possible for formalized project management to exist in
only one functional department or division, such as for R&D or perhaps just for certain
types of projects. Some companies have successfully implemented both formal and infor-
mal project management concurrently, but these companies are few and far between.
Today we realize that the last two questions may be the most important.
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FIGURE 2-2. Average project size capability for a construction company, 1960-1984.
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The moral here is that not all industries need project management, and executives
must determine whether there is an actual need before making a commitment. Several
industries with simple tasks, whether in a static or a dynamic environment, do not need
project management. Manufacturing industries with slowly changing technology do not
need project management, unless of course they have a requirement for several special pro-
jects, such as capital equipment activities, that could interrupt the normal flow of work in
the routine manufacturing operations. The slow growth rate and acceptance of project
management were related to the fact that the limitations of project management were read-
ily apparent, yet the advantages were not completely recognizable. Project management
requires organizational restructuring. The question, of course, is “How much restructur-
ing?” Executives have avoided the subject of project management for fear that “revolu-
tionary” changes must be made in the organization. As will be seen in Chapter 3, project
management can be achieved with little departure from the existing traditional structure.

Project management restructuring has permitted companies to:

® Accomplish tasks that could not be effectively handled by the traditional structure
® Accomplish onetime activities with minimum disruption of routine business

The second item implies that project management is a “temporary” management
structure and, therefore, causes minimum organizational disruption. The major problems
identified by those managers who endeavored to adapt to the new system all revolved
around conflicts in authority and resources.

Three major problems were identified by Killian':

® Project priorities and competition for talent may interrupt the stability of the orga-
nization and interfere with its long-range interests by upsetting the normal busi-
ness of the functional organization.

@ Long-range planning may suffer as the company gets more involved in meeting
schedules and fulfilling the requirements of temporary projects.

@ Shifting people from project to project may disrupt the training of new employees
and specialists. This may hinder their growth and development within their fields
of specialization.

Another major concern was that project management required upper-level managers
to relinquish some of their authority through delegation to the middle managers. In several
situations, middle managers soon occupied the power positions, even more so than upper-
level managers.

Despite these limitations, there were several driving forces behind the project man-
agement approach. According to John Kenneth Galbraith, these forces stem from “the
imperatives of technology.” The six imperatives are?:

1. William P. Killian, “Project Management—Future Organizational Concepts,” Marquette Business Review, \Vol. 2,
1971, pp. 90-107.

2. Excerpt from John Kenneth Galbraith, The New Industrial State, 3rd ed. Copyright © 1967, 1971, 1978, by
John Kenneth Galbraith. Reprinted by permission of Houghton Mifflin Company. All rights reserved.
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The time span between project initiation and completion appears to be increasing.
The capital committed to the project prior to the use of the end item appears to be
increasing.

As technology increases, the commitment of time and money appears to become
inflexible.

Technology requires more and more specialized manpower.

The inevitable counterpart of specialization is organization.

The above five “imperatives” identify the necessity for more effective planning,
scheduling, and control.

As the driving forces overtook the restraining forces, project management began to
mature. Executives began to realize that the approach was in the best interest of the com-
pany. Project management, if properly implemented, can make it easier for executives to
overcome such internal and external obstacles as:

Unstable economy
Shortages

Soaring costs

Increased complexity
Heightened competition
Technological changes
Societal concerns
Consumerism

Ecology

Quality of work

Project management may not eliminate these problems, but may make it easier for the
company to adapt to a changing environment.
If these obstacles are not controlled, the results may be:

Decreased profits

Increased manpower needs

Cost overruns, schedule delays, and penalty payments occurring earlier and earlier
An inability to cope with new technology

R&D results too late to benefit existing product lines

New products introduced into the marketplace too late

Temptation to make hasty decisions that prove to be costly

Management insisting on earlier and greater return on investment

Greater difficulty in establishing on-target objectives in real time

Problems in relating cost to technical performance and scheduling during the exe-
cution of the project

Project management became a necessity for many companies as they expanded into
multiple product lines, many of which were dissimilar, and organizational complexities
grew. This growth can be attributed to:

Technology increasing at an astounding rate
More money invested in R&D
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® More information available
@ Shortening of project life cycles

To satisfy the requirements imposed by these four factors, management was “forced”
into organizational restructuring; the traditional organizational form that had survived for
decades was inadequate for integrating activities across functional “empires.”

By 1970, the environment began to change rapidly. Companies in aerospace, defense,
and construction pioneered in implementing project management, and other industries
soon followed, some with great reluctance. NASA and the Department of Defense
“forced” subcontractors into accepting project management. The 1970s also brought much
more published data on project management. As an example®:

Project teams and task forces will become more common in tackling complexity. There will
be more of what some people call temporary management systems as project management
systems where the men [and women] who are needed to contribute to the solution meet,
make their contribution, and perhaps never become a permanent member of any fixed or
permanent management group.

The definition simply states that the purpose of project management is to put together
the best possible team to achieve the objective, and, at termination, the team is disbanded.
Nowhere in the definition do we see the authority of the project manager or his rank, title,
or salary.

Because current organizational structures are unable to accommodate the wide variety
of interrelated tasks necessary for successful project completion, the need for project man-
agement has become apparent. It is usually first identified by those lower-level and mid-
dle managers who find it impossible to control their resources effectively for the diverse
activities within their line organization. Quite often middle managers feel the impact of a
changing environment more than upper-level executives.

Once the need for change is identified, middle management must convince upper-level
management that such a change is actually warranted. If top-level executives cannot rec-
ognize the problems with resource control, then project management will not be adopted,
at least formally. Informal acceptance, however, is another story.

As project management developed, some essential factors in its successful implemen-
tation were recognized. The major factor was the role of the project manager, which
became the focal point of integrative responsibility. The need for integrative responsibility
was first identified in research and development activities”:

Recently, R&D technology has broken down the boundaries that used to exist between
industries. Once-stable markets and distribution channels are now in a state of flux. The
industrial environment is turbulent and increasingly hard to predict. Many complex facts

3. Reprinted from the October 17, 1970, issue of BusinessWeek by special permission, © 1970 by McGraw-Hill,
Inc., New York, New York 10020. All rights reserved.

4. Reprinted by permission of Harvard Business Review. From Paul R. Lawrence and Jay W. Lorsch, “New
Management Job: The Integrator,” Harvard Business Review, November—-December 1967, p. 142. Copyright ©
1967 by the Harvard Business School Publishing Corporation; all rights reserved.
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about markets, production methods, costs and scientific potentials are related to investment
decisions.

All of these factors have combined to produce a king-size managerial headache. There
are just too many crucial decisions to have them all processed and resolved through regu-
lar line hierarchy at the top of the organization. They must be integrated in some other way.

Providing the project manager with integrative responsibility resulted in:

® Total accountability assumed by a single person
® Project rather than functional dedication
® A requirement for coordination across functional interfaces
® Proper utilization of integrated planning and control

Without project management, these four elements have to be accomplished by execu-
tives, and it is questionable whether these activities should be part of an executive’s job
description. An executive in a Fortune 500 corporation stated that he was spending seventy
hours a week acting as an executive and as a project manager, and he did not feel that he
was performing either job to the best of his abilities. During a presentation to the staff, the
executive stated what he expected of the organization after project management imple-
mentation:

® Push decision-making down in the organization
® Eliminate the need for committee solutions
® Trust the decisions of peers

Those executives who chose to accept project management soon found the advantages
of the new technique:

Easy adaptation to an ever-changing environment

Ability to handle a multidisciplinary activity within a specified period of time
Horizontal as well as vertical work flow

Better orientation toward customer problems

Easier identification of activity responsibilities

A multidisciplinary decision-making process

Innovation in organizational design

2.4 PROJECT MANAGEMENT: 1985-2009

By the 1990s, companies had begun to realize that implementing project management was
a necessity, not a choice. The question was not how to implement project management, but
how fast could it be done?

Table 2-1 shows the typical life-cycle phases that an organization goes through to
implement project management. In the first phase, the Embryonic Phase, the organization
recognizes the apparent need for project management. This recognition normally takes
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TABLE 2-1. LIFE-CYCLE PHASES FOR PROJECT MANAGEMENT MATURITY

Executive Management Line Management
Embryonic Phase Acceptance Phase Acceptance Phase Growth Phase Maturity Phase
* Recognize need * Visible executive * Line management ® Use of life-cycle * Development of a
support support phases management cost/
schedule control
system
* Recognize benefits ® Executive understanding ® Line management * Developmentofa ® Integrating cost and
of project management commitment project management schedule control
methodology
* Recognize ® Project sponsorship ® Line management * Commitment to ¢ Developing an
applications education planning educational program
to enhance project
management skills
* Recognize what * Willingness to * Willingness to * Minimization of
must be done change way of doing release employees “creeping scope”
business for project

management training
® Selection of a
project tracking
system

place at the lower and middle levels of management where the project activities actually
take place. The executives are then informed of the need and assess the situation.

There are six driving forces that lead executives to recognize the need for project
management:

Capital projects

Customer expectations
Competitiveness

Executive understanding
New project development
Efficiency and effectiveness

Manufacturing companies are driven to project management because of large capital
projects or a multitude of simultaneous projects. Executives soon realize the impact on
cash flow and that slippages in the schedule could end up idling workers.

Companies that sell products or services, including installation, to their clients must
have good project management practices. These companies are usually non—project-driven
but function as though they were project-driven. These companies now sell solutions to
their customers rather than products. It is almost impossible to sell complete solutions
to customers without having superior project management practices because what you are
actually selling is your project management expertise.

There are two situations where competitiveness becomes the driving force: internal proj-
ects and external (outside customer) projects. Internally, companies get into trouble when
the organization realizes that much of the work can be outsourced for less than it would cost
to perform the work themselves. Externally, companies get into trouble when they are no
longer competitive on price or quality, or simply cannot increase their market share.



Project Management: 1985-2009 47

Executive understanding is the driving force in those organizations that have a rigid
traditional structure that performs routine, repetitive activities. These organizations are
quite resistant to change unless driven by the executives. This driving force can exist in
conjunction with any of the other driving forces.

New product development is the driving force for those organizations that are heavily
invested in R&D activities. Given that only a small percentage of R&D projects ever make
it into commercialization where the R&D costs can be recovered, project management
becomes a necessity. Project management can also be used as an early warning system that
a project should be cancelled.

Efficiency and effectiveness, as driving forces, can exist in conjunction with any other
driving forces. Efficiency and effectiveness take on paramount importance for small com-
panies experiencing growing pains. Project management can be used to help such compa-
nies remain competitive during periods of growth and to assist in determining capacity
constraints.

Because of the interrelatedness of these driving forces, some people contend that the
only true driving force is survival. This is illustrated in Figure 2—3. When the company rec-
ognizes that survival of the firm is at stake, the implementation of project management
becomes easier.

The speed by which companies reach some degree of maturity in project management
is most often based upon how important they perceive the driving forces to be. This is illus-
trated generically in Figure 2-4. Non—project-driven and hybrid organizations move
quickly to maturity if increased internal efficiencies and effectiveness are needed.
Competitiveness is the slowest path because these types of organizations do not recognize
that project management affects their competitive position directly. For project-driven
organizations, the path is reversed. Competitiveness is the name of the game and the vehi-
cle used is project management.

Once the organization perceives the need for project management, it enters the second
life-cycle phase of Table 2-1, Executive Acceptance. Project management cannot be

Efficiency and Capital
Effectiveness Projects
New Product Customers’

Development Expectations

Executive
Understanding Competitiveness

FIGURE 2-3. The components of survival. Source: Reprinted from H. Kerzner, In Search of
Excellence in Project Management. New York: Wiley, 1998, p. 51.




48

PROJECT MANAGEMENT GROWTH: CONCEPTS AND DEFINITIONS

Internal
Efficiencies &
Effectiveness

Non-Project-Driven Project-Driven

and Hybrid Organizations
Organizations

Customer
Expectations

/

< »

Fast <€ » Slow

Speed of Maturity

Competitiveness

FIGURE 2—-4. The speed of maturity.

implemented rapidly in the near term without executive support. Furthermore, the support
must be visible to all.

The third life-cycle phase is Line Management Acceptance. It is highly unlikely that
any line manager would actively support the implementation of project management with-
out first recognizing the same support coming from above. Even minimal line management
support will still cause project management to struggle.

The fourth life-cycle phase is the Growth Phase, where the organization becomes
committed to the development of the corporate tools for project management. This
includes the project management methodology for planning, scheduling, and controlling,
as well as selection of the appropriate supporting software. Portions of this phase can begin
during earlier phases.

The fifth life-cycle phase is Maturity. In this phase, the organization begins using the
tools developed in the previous phase. Here, the organization must be totally dedicated to
project management. The organization must develop a reasonable project management
curriculum to provide the appropriate training and education in support of the tools, as well
as the expected organizational behavior.

By the 1990s, companies finally began to recognize the benefits of project manage-
ment. Table 2-2 shows the benefits of project management and how our view of project
management has changed.

Recognizing that the organization can benefit from the implementation of project
management is just the starting point. The question now becomes, “How long will it take
us to achieve these benefits?” This can be partially answered from Figure 2-5. In the
beginning of the implementation process, there will be added expenses to develop the proj-
ect management methodology and establish the support systems for planning, scheduling,
and control. Eventually, the cost will level off and become pegged. The question mark in
Figure 2-5 is the point at which the benefits equal the cost of implementation. This point
can be pushed to the left through training and education.
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TABLE 2-2. BENEFITS OF PROJECT MANAGEMENT

Past View

Present View

Project management will require more
people and add to the overhead costs.

Profitability may decrease.

Project management will increase the
amount of scope changes.

Project management creates
organizational instability and increases
conflicts.

Project management is really “eye
wash” for the customer’s benefit.
Project management will create
problems.

Only large projects need project
management.

Project management will increase
quality problems.

Project management will create power
and authority problems.

Project management focuses on
suboptimization by looking at only the
project.

Project management delivers products
to a customer.

The cost of project management may
make us noncompetitive.

Project management allows us to
accomplish more work in less time, with
fewer people.

Profitability will increase.

Project management will provide better
control of scope changes.

Project management makes the
organization more efficient and
effective through better organizational
behavior principles.

Project management will allow us to
work more closely with our customers.
Project management provides a means
for solving problems.

All projects will benefit from project
management.

Project management increases quality.

Project management will reduce power
struggles.

Project management allows people to
make good company decisions.

Project management delivers solutions.

Project management will increase our
business.

Cost of Project
Management

- Additional
Profits from
Better Project
Management

Pegged

FIGURE 2-5. Project management costs versus benefits.
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Why was project management so difficult for companies to accept and implement? The
answer is shown in Figure 2-6. Historically, project management resided only in the project-
driven sectors of the marketplace. In these sectors, the project managers were given the
responsibility for profit and loss, which virtually forced companies to treat project man-
agement as a profession.

In the non—project-driven sectors of the marketplace, corporate survival was based
upon products and services, rather than upon a continuous stream of projects. Profitability
was identified through marketing and sales, with very few projects having an identifiable
P&L. As a result, project management in these firms was never viewed as a profession.

In reality, most firms that believed that they were non—project-driven were actually
hybrids. Hybrid organizations are typically non—project-driven firms with one or two divi-
sions that are project-driven. Historically, hybrids have functioned as though they were
non-project-driven, as shown in Figure 2—6, but today they are functioning like project-
driven firms. Why the change? Management has come to the realization that they can most
effectively run their organization on a “management by project” basis, and thereby achieve
the benefits of both a project management organization and a traditional organization. The
rapid growth and acceptance of project management during the last ten years has taken
place in the non—project-driven/hybrid sectors. Now, project management is being pro-
moted by marketing, engineering, and production, rather than only by the project-driven
departments (see Figure 2-7).

A second factor contributing to the acceptance of project management was the econ-
omy, specifically the recessions of 1979-1983 and 1989-1993. This can be seen from
Table 2-3. By the end of the recession of 1979-1983, companies recognized the benefits
of using project management but were reluctant to see it implemented. Companies

PMBOK® Guide, 4th Edition

2.2 Projects vs. Operational Work

FIGURE 2-6.
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profession

® Multiple career
paths
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cycles

® Need for rapid
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FIGURE 2-7. From hybrid to project-driven.

returned to the “status quo” of traditional management. There were no allies or alternative
management techniques that were promoting the use of project management.

The recession of 1989-1993 finally saw the growth of project management in the
non-project-driven sector. This recession was characterized by layoffs in the white
collar/management ranks. Allies for project management were appearing and emphasis was
being placed upon long-term solutions to problems. Project management was here to stay.

The allies for project management began surfacing in 1985 and continued throughout
the recession of 1989-1993. This is seen in Figure 2-8.

@ 1985: Companies recognize that they must compete on the basis of quality as well
as cost. Companies begin using the principles of project management for the
implementation of total quality management (TQM). The first ally for project
management surfaces with the “marriage” of project management and TQM.

® 1990: During the recession of 1989-1993, companies recognize the importance
of schedule compression and being the first to market. Advocates of concurrent
engineering begin promoting the use of project management to obtain better sched-
uling techniques. Another ally for project management is born.

TABLE 2-3. RECESSIONARY EFFECTS

Characteristics

Solutions Results of the
Recession Layoffs R&D Training Sought Recessions

1979-1983 Blue collar Eliminated Eliminated Short-term ® Return to status quo
* No project management
support
* No allies for project
management
1989-1993 White collar Focused Focused Long-term * Change way of doing
business
* Risk management
* Examine lessons
learned
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FIGURE 2-8. New processes supporting project management.

® 1991-1992: Executives realize that project management works best if decision-
making and authority are decentralized, but recognize that control can still be
achieved at the top by functioning as project sponsors.

® 1993: As the recession of 1989-1993 comes to an end, companies begin
“re-engineering” the organization, which really amounts to elimination of organi-
zational “fat.” The organization is now a “lean and mean” machine. People are
asked to do more work in less time and with fewer people; executives recognize
that being able to do this is a benefit of project management.

@ 1994: Companies recognize that a good project cost control system (i.e., horizon-
tal accounting) allows for improved estimating and a firmer grasp of the real cost
of doing work and developing products.

@ 1995: Companies recognize that very few projects are completed within the
framework of the original objectives without scope changes. Methodologies are
created for effective change management.

@ 1996: Companies recognize that risk management involves more than padding an
estimate or a schedule. Risk management plans are now included in the project plans.

® 1997-1998: The recognition of project management as a professional career path
mandates the consolidation of project management knowledge and a centrally
located project management group. Benchmarking for best practices forces the
creation of centers for excellence in project management.

@ 1999: Companies that recognize the importance of concurrent engineering and
rapid product development find that it is best to have dedicated resources for the
duration of the project. The cost of overmanagement may be negligible compared
to risks of undermanagement. More organizations begin to use colocated teams all
housed together.

® 2000: Mergers and acquisitions create more multinational companies.
Multinational project management becomes a major challenge.



Resistance to Change 53

® 2001: Corporations are under pressure to achieve maturity as quickly as possible.
Project management maturity models help companies reach this goal.

® 2002: The maturity models for project management provide corporations with a
basis to perform strategic planning for project management. Project management
is now viewed as a strategic competency for the corporation.

® 2003: Intranet status reporting comes of age. This is particularly important for
multinational corporations that must exchange information quickly.

® 2004: Intranet reporting provides corporations with information on how resources
are being committed and utilized. Corporations develop capacity planning models
to learn how much additional work the organization can take on.

® 2005: The techniques utilized in Six Sigma are being applied to project manage-
ment, especially for continuous improvement to the project management method-
ology. This will result in the establishment of categories of Six Sigma applications
some of which are nontraditional.

® 2006: Virtual project teams and virtual project management offices will become
more common. The growth of virtual teams relies heavily upon trust, teamwork,
cooperation, and effective communication.

® 2007: The concepts of lean manufacturing will be applied to project management.

® 2008: Companies will recognize the value of capturing best practices in project
management and creating a best practices library or knowledge repository.

® 2009: Project management methodologies will include more business processes to
support project management.

As project management continues to grow and mature, it will have more allies. In the
twenty-first century, second and third world nations will come to recognize the benefits
and importance of project management. Worldwide standards for project management will
be established.

If a company wishes to achieve excellence in project management, then it must go
through a successful implementation process. This is illustrated in Situation 2-1.

Situation 2-1: The aerospace division of a Fortune 500 company had been using
project management for more than thirty years. Everyone in the organization had
attended courses in the principles of project management. From 1985 to 1994, the
division went through a yearly ritual of benchmarking themselves against other aero-
space and defense organizations. At the end of the benchmarking period, the staff
would hug and kiss one another, believing that they were performing project man-
agement as well as could be expected.

In 1995, the picture changed. The company decided to benchmark itself against
organizations that were not in the aerospace or defense sector. It soon learned that
there were companies that had been using project management for fewer than six
years but whose skills at implementation had surpassed the aerospace/defense firms.
It was a rude awakening.

Another factor that contributed to resistance to change was senior management’s pref-
erence for the status quo. Often this preference was based upon what was in the executives’
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best interest rather than the best interest of the organization. It was also common for
someone to attend basic project management programs and then discover that the organi-
zation would not allow full implementation of project management, leading to frustration
for those in the lower and middle levels of management. Consider Situation 2-2:

Situation 2-2: The largest division of a Fortune 500 company recognized the need
for project management. Over a three-year period, 200 people were trained in the
basics of project management, and 18 people passed the national certification exam
for project management. The company created a project management division and
developed a methodology. As project management began to evolve in this division,
the project managers quickly realized that the organization would not allow their
“illusions of grandeur” to materialize. The executive vice president made it clear that
the functional areas, rather than the project management division, would have bud-
getary control. Project managers would not be empowered with authority or critical
decision-making opportunities. Simply stated, the project managers were being
treated as expediters and coordinators, rather than real project managers.

Even though project management has been in existence for more than forty years,
there are still different views and misconceptions about what it really is. Textbooks on
operations research or management science still have chapters entitled “Project
Management” that discuss only PERT scheduling techniques. A textbook on organiza-
tional design recognized project management as simply another organizational form.

All companies sooner or later understand the basics of project management. But com-
panies that have achieved excellence in project management have done so through suc-
cessful implementation and execution of processes and methodologies.

2.6 SYSTEMS, PROGRAMS, AND PROJECTS:

A DEFINITION

In the preceding sections the word “systems” has been used rather loosely. The exact def-
inition of a system depends on the users, environment, and ultimate goal. Business practi-
tioners define a system as:

A group of elements, either human or nonhuman, that is organized and arranged in such
a way that the elements can act as a whole toward achieving some common goal or
objective.

Systems are collections of interacting subsystems that, if properly organized, can provide
a synergistic output. Systems are characterized by their boundaries or interface conditions.
For example, if the business firm system were completely isolated from the environmen-
tal system, then a closed system would exist, in which case management would have com-
plete control over all system components. If the business system reacts with the
environment, then the system is referred to as open. All social systems, for example, are
categorized as open systems. Open systems must have permeable boundaries.
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If a system is significantly dependent on other systems for its survival, then it is an
extended system. Not all open systems are extended systems. Extended systems are ever-
changing and can impose great hardships on individuals who desire to work in a regi-
mented atmosphere.

Military and government organizations were the first to attempt to define the bound-
aries of systems, programs, and projects. Below are two definitions for systems:

® Air Force Definition: A composite of equipment, skills, and techniques capable of
performing and/or supporting an operational role. A complete system includes
related facilities, equipment, material services, and personnel required for its opera-
tion to the degree that it can be considered as a self-sufficient unit in its intended
operational and/or support environment.

® NASA Definition: One of the principal functioning entities comprising the project
hardware within a project or program. The meaning may vary to suit a particular
project or program area. Ordinarily a “system” is the first major subdivision of pro-
ject work (spacecraft systems, launch vehicle systems).

Programs can be construed as the necessary first-level elements of a

® . g
PMBOK™ Guide, 4th Edition system. Two representative definitions of programs are given below:

1.4.2 Program Management
Definition . . . .
® Air Force Definition: The integrated, time-phased tasks neces-

sary to accomplish a particular purpose.

@ NASA Definition: A relative series of undertakings that continue over a period of
time (normally years) and that are designed to accomplish a broad, scientific or
technical goal in the NASA long-range plan (lunar and planetary exploration,
manned spacecraft systems).

Programs can be regarded as subsystems. However, programs are generally defined as
time-phased efforts, whereas systems exist on a continuous basis.

Projects are also time-phased efforts (much shorter than programs) and are the first
level of breakdown of a program. A typical definition would be:

® NASA/AIr Force Definition: A project is within a program as an undertaking that
has a scheduled beginning and end, and that normally involves some primary
purpose.

As shown in Table 2-4, the government sector tends to run efforts as programs,
headed by a program manager. The majority of the industrial sector, on the other hand,
prefers to describe efforts as projects, headed by a project manager. Whether we call our
undertaking project management or program management is inconsequential because the
same policies, procedures, and guidelines tend to regulate both. For the remainder of this
text, programs and projects will be discussed interchangeably. However, the reader should
be aware that projects are normally the first-level subdivision of a program and that pro-
grams are more ongoing than projects. This breakdown will be discussed in more detail in
Chapter 11.
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TABLE 2-4. DEFINITION SUMMARY

Level Sector Title

System* — —

Program Government Program managers
Project Industry Project managers

*Definitions, as used here, do not include in-house industrial systems such as
management information systems or shop floor control systems.

Once a group of tasks is selected and considered to be a project, the next step is to
define the kinds of project units. There are four categories of projects:

Individual projects: These are short-duration projects normally assigned to a
single individual who may be acting as both a project manager and a functional
manager.

Staff projects: These are projects that can be accomplished by one organizational
unit, say a department. A staff or task force is developed from each section
involved. This works best if only one functional unit is involved.

Special projects: Often special projects occur that require certain primary func-
tions and/or authority to be assigned temporarily to other individuals or units. This
works best for short-duration projects. Long-term projects can lead to severe con-
flicts under this arrangement.

Matrix or aggregate projects: These require input from a large number of func-
tional units and usually control vast resources.

Project management may now be defined as the process of achieving project objec-
tives through the traditional organizational structure and over the specialties of the indi-
viduals concerned. Project management is applicable for any ad hoc (unique, one-time,
one-of-a-kind) undertaking concerned with a specific end objective. In order to complete
a task, a project manager must:

PMBOK® Guide, 4th Edition
1.3 What Is Project Management?

@ Set objectives

® Establish plans

® Organize resources
Provide staffing

Set up controls

Issue directives

Motivate personnel

Apply innovation for alternative actions
Remain flexible

The type of project will often dictate which of these functions a project manager will be
required to perform.
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2.7 PRODUCT VERSUS PROJECT MANAGEMENT:

A DEFINITION

PMBOK® Guide, 4th Edition
4.1.1 Inputs to Project

Charter

For all practical purposes, there is no major difference between a project
and a program other than the time duration. Project managers focus on the
end date of their project from the day they are assigned as project manager.

4.1.1.1 Product Scope and Project Program managers usually have a much longer time frame that project
Scope and Chapter 5 Introduction  ~ managers and never want to see their program come to an end. In the early

years of project management with the Department of Defense serving as
the primary customer, aerospace and defense project managers were called
program managers because the intent was to get follow-on government contracts each year.
But what about the definition of product management or product line management?
Product managers function closely like program managers. The product manager wants his
or her product to be as long-lived as possible and as profitable as possible. Even when the
demand for the product diminishes, the product manager will always look for spin-offs to
keep a product alive.
Although the PMBOK® Guide does not differentiate between project and program
scope, it does differentiate between project and product scope:

® Project scope defines the work that must be accomplished to produce a deliverable
with specified features or functions. The deliverable can be a product, service, or
other result.

® Product scope defines the features or functions that characterize the deliverable.

Figure 2-9 shows the relationship between project and product management. When the
project is in the R&D phase, a project manager is involved. Once the product is developed
and introduced into the marketplace, the product manager takes control. In some situations,
the project manager can become the product manager. Product and project management
can, and do, exist concurrently within companies.

Figure 2-9 shows that product management can operate horizontally as well as vertically.
When a product is shown horizontally on the organizational chart, the implication is that the
product line is not big enough to control its own resources full-time and therefore shares key
functional resources. If the product line were large enough to control its own resources full-
time, it would be shown as a separate division or a vertical line on the organization chart.

Also shown in Figure 2-9 is the remarkable fact that the project manager (or project
engineer) is reporting to a marketing-type person. The reason is that technically oriented
project leaders get too involved with the technical details of the project and lose sight of
when and how to “kill” a project. Remember, most technical leaders have been trained in
an academic rather than a business environment. Their commitment to success often does
not take into account such important parameters as return on investment, profitability,
competition, and marketability.

To alleviate these problems, project managers and project engineers, especially on
R&D-type projects, are now reporting to marketing so that marketing input will be
included in all R&D decisions because of the high costs incurred during R&D. Executives
must exercise caution with regard to this structure in which both product and project
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FIGURE 2-9. Organizational chart.

managers report to the marketing function. The marketing executive could become the
focal point of the entire organization, with the capability of building a very large empire.

2.8 MATURITY AND EXCELLENCE: A DEFINITION

Some people contend that maturity and excellence in project management are the same.
Unfortunately, this is not the case. Consider the following definition:

Maturity in project management is the implementation of a standard methodology and
accompanying processes such that there exists a high likelihood of repeated successes.

This definition is supported by the life-cycle phases shown in Table 2-1. Maturity
implies that the proper foundation of tools, techniques, processes, and even culture, exists.
When projects come to an end, there is usually a debriefing with senior management to
discuss how well the methodology was used and to recommend changes. This debriefing
looks at “key performance indicators,” which are shared learning topics, and allows the
organization to maximize what it does right and to correct what it did wrong.

The definition of excellence can be stated as:

Organizations excellent in project management are those that create the environment in
which there exists a continuous stream of successfully managed projects and where suc-
cess is measured by what is in the best interest of both the company and the project (i.e.,
customer).
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FIGURE 2-10. The growth of excellence.

Excellence goes well beyond maturity. You must have maturity to achieve excellence.
Figure 2-10 shows that once the organization completes the first four life-cycle phases in
Table 2-1, it may take two years or more to reach some initial levels of maturity.
Excellence, if achievable at all, may take an additional five years or more.

Figure 2-10 also brings out another important fact. During maturity, more successes
than failures occur. During excellence, we obtain a continuous stream of successful
projects. Yet, even after having achieved excellence, there will still be some failures.

Executives who always make the right decision are not making enough deci-
sions. Likewise, organizations in which all projects are completed successfully
are not taking enough risks and are not working on enough projects.

It is unrealistic to believe that all projects will be completed successfully. Some peo-
ple contend that the only true project failures are the ones from which nothing is learned.
Failure can be viewed as success if the failure is identified early enough so that the
resources can be reassigned to other more opportunistic activities.

2.9 INFORMAL PROJECT MANAGEMENT: A DEFINITION

Companies today are managing projects more informally than before. Informal project
management does have some degree of formality but emphasizes managing the project with
a minimum amount of paperwork. Furthermore, informal project management is based
upon guidelines rather than the policies and procedures that are the basis for formal project
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CONVENTIONAL PROJECT MANAGEMENT PROJECT
MANAGEMENT
WITH
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Life-Cycle Policy and Guidelines General Checklists with
Phases Procedure per Life-Cycle Project Periodic Review
Manuals Phase Guidelines Points
| I I I |
1970s Early 1980s Mid-1980s Late 1980s 1990s

FIGURE 2-11. Evolution of policies, procedures, and guidelines. Source: Reprinted from H. Kerzner,
In Search of Excellence in Project Management. New York: Wiley, 1998, p. 196.

management. This was shown previously to be a characteristic of a good project manage-
ment methodology. Informal project management mandates:

® Effective communications
@ Effective cooperation

® Effective teamwork

® Trust

These four elements are absolutely essential for effective informal project management.

Figure 2-11 shows the evolution of project documentation over the years. As companies
become mature in project management, emphasis is on guidelines and checklists. Figure
2-12 shows the critical issues as project management matures toward more informality.

As a final note, not all companies have the luxury of using informal project management.
Customers often have a strong voice in whether formal or informal project management will
be used.

Historically, the definition of success has been meeting the customer’s expectations
regardless of whether or not the customer is internal or external. Success also includes get-
ting the job done within the constraints of time, cost, and quality. Using this standard def-
inition, success is defined as a point on the time, cost, quality/performance grid. But how
many projects, especially those requiring innovation, are accomplished at this point?

Very few projects are ever completed without trade-offs or scope changes on time,
cost, and quality. Therefore, success could still occur without exactly hitting this singular
point. In this regard, success could be defined as a cube, such as seen in Figure 2-13. The
singular point of time, cost, and quality would be a point within the cube, constituting
the convergence of the critical success factors (CSFs) for the project.

Another factor to consider is that there may exist both primary and secondary defini-
tions of success, as shown in Table 2-5. The primary definitions of success are seen through



The Many Faces of Success

RELATIVE

MAGNITUDE OF
DOCUMENTATION

| GUIDELINES |

roucesn | enure. | cunenes
! CYCLE PHASE !

CHECKLISTS FOR
END-OF-PHASE REVIEWS

CRITICAL
ISSUES

\
|
| |
| |
| | |
| | |
\ \ \
| | |
| | |
| | |

FORMAL PROJECT MANAGEMENT NIFOIRHAL (RN

MANAGEMENT
GENERAL MATURITY PATH >
FIGURE 2-12. Maturity path.

the eyes of the customer. The secondary definitions of success are usually internal benefits.
If achieving 86 percent of the specification is acceptable to the customer and follow-on
work is received, then the original project might very well be considered a success.

The definition of success can also vary according to who the stakeholder is. For exam-
ple, each of the following can have his or her own definition of success on a project:

Consumers: safety in its use

Employees: guaranteed employment

Management: bonuses

Stockholders: profitability

Government agencies: compliance with federal regulations
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FIGURE 2-13. Success: point or cube?
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It is possible for a project management methodology to identify primary and secondary
success factors. This could provide guidance to a project manager for the development of a
risk management plan and for deciding which risks are worth taking and which are not.

Critical success factors identify what is necessary to meet the desired deliverables of the
customer. We can also look at key performance indicators (KPIs), which measure the quality
of the process used to achieve the end results. KPIs are internal measures or metrics that can
be reviewed on a periodic basis throughout the life cycle of the project. Typical KPIs include:

® Use of the project management methodology

)
)
)
® Client involvement

TABLE 2-5. SUCCESS FACTORS

Establishment of the control processes
Use of interim metrics
Quality of resources assigned versus planned for

Primary Secondary

e Within time Follow-on work from this customer

e Within cost Using the customer’s name as a reference on your literature
e Within quality limits Commercialization of a product

e Accepted by the customer With minimum or mutually agreed upon scope changes

Without disturbing the main flow of work

Without changing the corporate culture

Without violating safety requirements

Providing efficiency and effectiveness of operations
Satisfying OSHA/EPA requirements

Maintaining ethical conduct

Providing a strategic alignment

Maintaining a corporate reputation

Maintaining regulatory agency relations
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Key performance indicators answer such questions as: Did we use the methodology cor-
rectly? Did we keep management informed, and how frequently? Were the proper
resources assigned and were they used effectively? Were there lessons learned that could
necessitate updating the methodology or its use? Companies excellent in project manage-
ment measure success both internally and externally using CSFs and KPIs.

2.11 THE MANY FACES OF FAILURE®

Previously we stated that success might be a cube rather than a point. If we stay within the
cube but miss the point, is that a failure? Probably not! The true definition of failure is
when the final results are not what were expected, even though the original expectations
may or may not have been reasonable. Sometimes customers and even internal executives
set performance targets that are totally unrealistic in hopes of achieving 80-90 percent. For
simplicity’s sake, let us define failure as unmet expectations.

With unmeetable expectations, failure is virtually assured since we have defined fail-
ure as unmet expectations. This is called a planning failure and is the difference between
what was planned and what was, in fact, achieved. The second component of failure is
poor performance or actual failure. This is the difference between what was achievable
and what was actually accomplished.

Perceived failure is the net sum of actual failure and planning failure. Figures 2-14
and 2-15 illustrate the components of perceived failure. In Figure 2-14, project manage-
ment has planned a level of accomplishment (C) lower than what is achievable given
project circumstances and resources (D). This is a classic underplanning situation. Actual
accomplishment (B), however, was less than planned.

A slightly different case is illustrated in Figure 2-15. Here, we have planned to
accomplish more than is achievable. Planning failure is again assured even if no actual fail-
ure occurs. In both of these situations (overplanning and underplanning), the actual failure
is the same, but the perceived failure can vary considerably.

Today, most project management practitioners focus on the planning failure term. If
this term can be compressed or even eliminated, then the magnitude of the actual failure,
should it occur, would be diminished. A good project management methodology helps to
reduce this term. We now believe that the existence of this term is largely due to the
project manager’s inability to perform effective risk management. In the 1980s, we
believed that the failure of a project was largely a quantitative failure due to:

Ineffective planning

Ineffective scheduling

Ineffective estimating

Ineffective cost control

Project objectives being “moving targets”

5. Adapted from Robert D. Gilbreath, Winning at Project Management. New York: Wiley, 1986, pp. 2-6.
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None Actual Planned Achievable Perfection
A B C D E

Accomplishment —» Perceived
<« Failure —»

«—— Actual Failure —»

Planning
“ Failure

FIGURE 2-14. Components of failure (pessimistic planning).

During the 1990s, we changed our view of failure from being quantitatively oriented
to qualitatively oriented. A failure in the 1990s was largely attributed to:

Poor morale

Poor motivation

Poor human relations
Poor productivity

No employee commitment

None Actual Achievable Planned Perfection
A B C D E

Accomplishment —»

<«— Perceived Failure —»

Actual
<«— Failure —
Planning
« Failure —»

FIGURE 2-15. Components of failure (optimistic planning).
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No functional commitment

Delays in problem solving

Too many unresolved policy issues

Conflicting priorities between executives, line managers, and project
managers

Although these quantitative and qualitative approaches still hold true to some degree,
today we believe that the major component of planning failure is inappropriate or inade-
quate risk management, or having a project management methodology that does not pro-
vide any guidance for risk management.

Sometimes, the risk management component of failure is not readily identified. For
example, look at Figure 2—-16. The actual performance delivered by the contractor was sig-
nificantly less than the customer’s expectations. Is the difference due to poor technical
ability or a combination of technical inability and poor risk management? Today we
believe that it is a combination.

When a project is completed, companies perform a lessons-learned review.
Sometimes lessons learned are inappropriately labeled and the true reason for the risk
event is not known. Figure 2-17 illustrates the relationship between the marketing per-
sonnel and technical personnel when undertaking a project to develop a new product. If the
project is completed with actual performance being less than customer expectations, is it
because of poor risk management by the technical assessment and forecasting personnel
or poor marketing risk assessment? The relationship between marketing and technical risk
management is not always clear.

Figure 2-17 also shows that opportunities for trade-offs diminish as we get further
downstream on the project. There are numerous opportunities for trade-offs prior to estab-
lishing the final objectives for the project. In other words, if the project fails, it may be
because of the timing when the risks were analyzed.

Poor Risk
Management

Technical
Inability

Performance —p

FIGURE 2-16. Risk planning.
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FIGURE 2-17. Mitigation strategies available.

When companies recognize the need to begin developing processes for
project management, the starting point is normally the stage-gate process.
The stage-gate process was created because the traditional organizational
structure was designed primarily for top-down, centralized management,
control, and communications, all of which were no longer practical for
organizations that use project management and horizontal work flow. The
stage-gate process eventually evolved into life-cycle phases.

Just as the words imply, the process is composed of stages and gates. Stages are
groups of activities that can be performed either in series or parallel based upon the mag-
nitude of the risks the project team can endure. The stages are managed by cross-functional
teams. The gates are structured decision points at the end of each stage. Good project man-
agement processes usually have no more than six gates. With more than six gates, the
project team focuses too much attention on preparing for the gate reviews rather than on
the actual management of the project.

Project management is used to manage the stages between the gates, and can shorten
the time between the gates. This is a critical success factor if the stage-gate process is to
be used for the development and launch of new products. A good corporate methodology
for project management will provide checklists, forms, and guidelines to make sure that
critical steps are not omitted.

Checklists for gate reviews are critical. Without these checklists, project managers can
waste hours preparing gate review reports. Good checklists focus on answering these questions:

® \Where are we today (i.e., time and cost)?
® Where will we end up (i.e., time and cost)?
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® \What are the present and future risks?
® \What assistance is needed from management?

Project managers are never allowed to function as their own gatekeepers. The gate-
keepers are either individuals (i.e., sponsors) or groups of individuals designated by senior
management and empowered to enforce the structured decision-making process. The gate-
keepers are authorized to evaluate the performance to date against predetermined criteria
and to provide the project team with additional business and technical information.

Gatekeepers must be willing to make decisions. The four most common decisions are:

@ Proceed to the next gate based upon the original objectives
@ Proceed to the next gate based upon revised objectives
@ Delay making a gate decision until further information is obtained
@ Cancel the project
Sponsors must also have the courage to terminate a project. The purpose of the gates is not
only to obtain authorization to proceed, but to identify failure early enough so that
resources will not be wasted but will be assigned to more promising activities.
We can now identify the three major benefits of the stage-gate process:

@ Providing structure to project management

® Providing possible standardization in planning, scheduling, and control (i.e.,
forms, checklists, and guidelines)

® Allowing for a structured decision-making process

Companies embark upon the stage-gate process with good intentions, but there are pit-
falls that may disrupt the process. These include:

® Assigning gatekeepers and not empowering them to make decisions

® Assigning gatekeepers who are afraid to terminate a project

@ Denying the project team access to critical information

® Allowing the project team to focus more on the gates than on the stages

It should be recognized that the stage-gate process is neither an end result nor a self-
sufficient methodology. Instead, it is just one of several processes that provide structure to
the overall project management methodology.

Today, the stage-gate process appears to have been replaced by life-cycle phases.
Although there is some truth in this, the stage-gate process is making a comeback. Since
the stage-gate process focuses on decision-making more than life-cycle phases, the stage-
gate process is being used as an internal, decision-making tool within each of the life-
cycle phases. The advantage is that, while life-cycle phases are the same for every project,
the stage-gate process can be custom-designed for each project to facilitate decision-
making and risk management. The stage-gate process is now an integral part of project
management, whereas previously it was used primarily for new product development
efforts.
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Every program, project, or product has certain phases of development
known as life-cycle phases. A clear understanding of these phases permits
managers and executives to better control resources to achieve goals.

During the past few years, there has been at least partial agreement
about the life-cycle phases of a product. They include:

Research and development
Market introduction
Growth

Maturity

Deterioration

Death

Today, there is no agreement among industries, or even companies within the same
industry, about the life-cycle phases of a project. This is understandable because of the
complex nature and diversity of projects.

The theoretical definitions of the life-cycle phases of a system can be applied to a
project. These phases include:

Conceptual
Planning
Testing
Implementation
Closure

The first phase, the conceptual phase, includes the preliminary evaluation of an idea.
Most important in this phase is a preliminary analysis of risk and the resulting impact on
the time, cost, and performance requirements, together with the potential impact on com-
pany resources. The conceptual phase also includes a “first cut” at the feasibility of the
effort.

The second phase is the planning phase. It is mainly a refinement of the elements in the
conceptual phase and requires a firm identification of the resources required and the estab-
lishment of realistic time, cost, and performance parameters. This phase also includes the
initial preparation of documentation necessary to support the system. For a project based
on competitive bidding, the conceptual phase would include the decision of whether to bid,
and the planning phase would include the development of the total bid package (i.e., time,
schedule, cost, and performance).

Because of the amount of estimating involved, analyzing system costs during the con-
ceptual and planning phases is not an easy task. As shown in Figure 2—18, most project or
system costs can be broken down into operating (recurring) and implementation (nonre-
curring) categories. Implementation costs include one-time expenses such as construction
of a new facility, purchasing computer hardware, or detailed planning. Operating costs
include recurring expenses such as manpower. The operating costs may be reduced as
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/— IMPLEMENTATION COST (NONRECURRING)
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FIGURE 2-18. System costs.

shown in Figure 2-18 if personnel perform at a higher position on the learning curve. The
identification of a learning curve position is vitally important during the planning phase
when firm cost positions must be established. Of course, it is not always possible to know
what individuals will be available or how soon they will perform at a higher learning curve
position.

Once the approximate total cost of the project is determined, a cost-benefit analysis
should be conducted (see Figure 2-19) to determine if the estimated value of the infor-
mation obtained from the system exceeds the cost of obtaining the information. This
analysis is often included as part of a feasibility study. There are several situations, such
as in competitive bidding, where the feasibility study is actually the conceptual and
definition phases. Because of the costs that can be incurred during these two phases,
top-management approval is almost always necessary before the initiation of such a fea-
sibility study.

The third phase—testing—is predominantly a testing and final standardization effort
so that operations can begin. Almost all documentation must be completed in this phase.

The fourth phase is the implementation phase, which integrates the project’s product
or services into the existing organization. If the project was developed for establishment of
a marketable product, then this phase could include the product life-cycle phases of mar-
ket introduction, growth, maturity, and a portion of deterioration.

The final phase is closure and includes the reallocation of resources. Consider a com-
pany that sells products to consumers. As one product begins the deterioration and death
phases of its life cycle (i.e., the divestment phase of a system), new products or projects
must be established. Such a company would, therefore, require a continuous stream of
projects to survive, as shown in Figure 2-20. As projects A and B begin their decline, new
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FIGURE 2-19. Cost-benefit analysis.

FIGURE 2-20.
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A stream of projects.
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efforts (project C) must be developed for resource reallocation. In the ideal situation these
new projects will be established at such a rate that total revenue will increase and company
growth will be clearly visible.

The closure phase evaluates the efforts of the total system and serves as input to the
conceptual phases for new projects and systems. This final phase also has an impact on
other ongoing projects with regard to identifying priorities.

Thus far no attempt has been made to identify the size of a project or system. Large
projects generally require full-time staffs, whereas small projects, although they undergo
the same system life-cycle phases, may require only part-time people. This implies that an
individual can be responsible for multiple projects, possibly with each project existing in
a different life-cycle phase. The following questions must be considered in multiproject
management:

® Are the project objectives the same?

® For the good of the project?

® For the good of the company?
@ |s there a distinction between large and small projects?
® How do we handle conflicting priorities?

® Critical versus critical projects

@ Critical versus noncritical projects

@ Noncritical versus noncritical projects

Later chapters discuss methods of resolving conflicts and establishing priorities.

The phases of a project and those of a product are compared in Figure 2—-21. Notice
that the life-cycle phases of a product generally do not overlap, whereas the phases of a
project can and often do overlap.

Table 2-6 identifies the various life-cycle phases that are commonly used. Even in
mature project management industries such as construction, one could survey ten different
construction companies and find ten different definitions for the life-cycle phases.

The life-cycle phases for computer programming, as listed in Table 2-6, are also
shown in Figure 2-22, which illustrates how manpower resources can build up and decline
during a project. In Figure 2-22, PMO stands for the present method of operations, and
PMO’ will be the “new” present method of operations after conversion. This life cycle
would probably be representative of a twelve-month activity. Most executives prefer short
data processing life cycles because computer technology changes rapidly. An executive of
a major utility commented that his company was having trouble determining how to ter-
minate a computer programming project to improve customer service because, by the time
a package is ready for full implementation, an updated version appears on the scene.
Should the original project be canceled and a new project begun? The solution appears to
lie in establishing short data processing project life-cycle phases, perhaps through seg-
mented implementation.

Top management is responsible for the periodic review of major projects. This should
be accomplished, at a minimum, at the completion of each life-cycle phase.
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TABLE 2-6. LIFE-CYCLE PHASE DEFINITIONS
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Engineering Manufacturing Computer Programming Construction
e Start-up e Formation e Conceptual e Planning, data gathering, and
o Definition e Buildup e Planning procedures
e Main e Production o Definition and design e Studies and basic engineering
e Termination e Phase-out ¢ Implementation e Major review
e Final audit e Conversion e Detail engineering
L]

Detail engineering/
construction overlap
Construction

e Testing and commissioning

More companies are preparing procedural manuals for project management and for
structuring work using life-cycle phases. There are several reasons for this trend:

@ Clear delineation of the work to be accomplished in each phase may be possible.

@ Pricing and estimating may be easier if well-structured work definitions exist.

@ Key decision points exist at the end of each life-cycle phase so that incremental
funding is possible.

As a final note, the reader should be aware that not all projects can be simply trans-
posed into life-cycle phases (e.g., R&D). It might be possible (even in the same company)
for different definitions of life-cycle phases to exist because of schedule length, complex-
ity, or just the difficulty of managing the phases.

PHASE I

RESOURCES

PMO

PHASE

CONCEPTUALI PLANNING I DEFINITION AND IIMPLEMENTATIONICONVERSION
I DESIGN PHASE

PHASE

REQUIRED RESOURCES

PHASE

PMO'’

T >

FIGURE 2-22. Definition of a project life cycle.

END
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2.14 GATE REVIEW MEETINGS (PROJECT CLOSURE)
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Gate review meetings are a form of project closure. Gate review meetings could result in
the closure of a life-cycle phase or the closure of the entire project. Gate review meetings
must be planned for, and this includes the gathering, analysis, and dissemination of perti-
nent information. This can be done effectively with the use of forms, templates, and
checklists.

There are two forms of closure pertinent to gate review meetings: contractual closure
and administrative closure. Contractual closure precedes administrative closure.
Contractual closure is the verification and signoff that all deliverables required for this
phase have been completed and all action items have been fulfilled. Contractual closure is
the responsibility of both the project manager and the contract administrator.

Administrative closure is the updating of all pertinent records required for both the
customer and the contractor. Customers are particularly interested in documentation on
any as-built or as-installed changes or deviations from the specifications. Also required is
an archived trail of all scope changes agreed to during the life of the project. Contractors
are interested in archived data that include project records, minutes, memos, newsletters,
change management documentation, project acceptance documentation, and the history of
audits for lessons learned and continuous improvement.

A subset of administrative closure is financial closure, which is the closing out of all
charge numbers for the work completed. Even though contractual closure may have taken
place, there may still exist open charge numbers for the repair of defects or to complete
archived paperwork. Closure must be planned for, and this includes setting up a timetable
and budget.

2.15 PROJECT MANAGEMENT METHODOLOGIES:

A DEFINITION

PMBOK® Guide, 4th Edition Achieving project management excellence, or maturity, is more likely

Chapter 4 Integration Management
4.2.1.4 Project Management

with a repetitive process that can be used on each and every project. This
repetitive process is referred to as the project management methodology.

Methodology If possible, companies should maintain and support a single method-
2.4.3 Organizational Process ology for project management. Good methodologies integrate other
Assets processes into the project management methodology, as shown in Figure

2-23. Companies such as Nortel, Ericsson, and Johnson Controls

Automotive have all five of these processes integrated into their project management
methodology.

During the 1990s, the following processes were integrated into a single methodology:

® Project Management: The basic principles of planning, scheduling, and control-
ling work

® Total Quality Management: The process of ensuring that the end result will meet
the quality expectations of the customer
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Project Management

Concurrent Total Quality

Engineering Management
Change Risk

Management Management

FIGURE 2-23. Integrated processes for the twenty-first century.
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@ Concurrent Engineering: The process of performing work in parallel rather than

series in order to compress the schedule without incurring serious risks

® Scope Change Control: The process of controlling the configuration of the end
result such that value added is provided to the customer

® Risk Management: The process of identifying, quantifying, and responding to the
risks of the project without any material impact on the project’s objectives

In the coming years, companies can be expected to integrate more of their business
processes in the project management methodology. This is shown in Figure 2-24.

Yrs: 1990-2000 Current
Integrated

Processes

Integrated

Yrs: 2000-2010
Integrated

Processes

¢ Project management

e Total quality
management

>

e Concurrent
engineering

e Scope change
management

e Risk management

FIGURE 2-24. Integrated processes (past, present, and future).

. e Business processes

Processes

e Supply chain
management

e Feasibility studies

e Cost-benefit
analyses (ROI)

e Capital budgeting
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Managing off of a single methodology lowers cost, reduces resource requirements for
support, minimizes paperwork, and eliminates duplicated efforts.
The characteristics of a good methodology based upon integrated processes include:

® A recommended level of detail

® Use of templates

@ Standardized planning, scheduling, and cost control techniques

@ Standardized reporting format for both in-house and customer use

@ Flexibility for application to all projects

® Flexibility for rapid improvements

@ Easy for the customer to understand and follow

® Readily accepted and used throughout the entire company

® Use of standardized life-cycle phases (which can overlap) and end of phase
reviews (Section 2.13)

@ Based upon guidelines rather than policies and procedures (Section 2.9)

@ Based upon a good work ethic

Methodologies do not manage projects; people do. It is the corporate culture that exe-
cutes the methodology. Senior management must create a corporate culture that supports
project management and demonstrates faith in the methodology. If this is done success-
fully, then the following benefits can be expected:

Faster “time to market” through better control of the project’s scope

Lower overall project risk

Better decision-making process

Greater customer satisfaction, which leads to increased business

More time available for value-added efforts, rather than internal politics and inter-
nal competition

One company found that its customers liked its methodology so much and that the projects
were so successful, that the relationship between the contractor and the customer improved
to the point where the customers began treating the contractor as a partner rather than as a
supplier.

2.16 ORGANIZATIONAL CHANGE MANAGEMENT AND
CORPORATE CULTURES

It has often been said that the most difficult projects to manage are those
that involve the management of change. Figure 2-25 shows the four basic
inputs needed to develop a project management methodology. Each has a
“human” side that may require that people change.

PMBOK® Guide, 4th Edition
Chapter 4 Integration Management
4.5 Integrated Change Control
2.4.1 Organizational Culture
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Project

Management
Methodology

FIGURE 2-25. Methodology inputs.

Successful development and implementation of a project management methodology
requires:

@ Identification of the most common reasons for change in project management

@ Identification of the ways to overcome the resistance to change

@ Application of the principles of organizational change management to ensure that
the desired project management environment will be created and sustained

For simplicity’s sake, resistance can be classified as professional resistance and per-
sonal resistance to change. Professional resistance occurs when each functional unit as a
whole feels threatened by project management. This is shown in Figure 2-26. Examples
include:

® Sales: The sales staff’s resistance to change arises from fear that project man-
agement will take credit for corporate profits, thus reducing the year-end bonuses
for the sales force. Sales personnel fear that project managers may become
involved in the sales effort, thus diminishing the power of the sales force.

® Marketing: Marketing people fear that project managers will end up working so
closely with customers that project managers may eventually be given some of the
marketing and sales functions. This fear is not without merit because customers
often want to communicate with the personnel managing the project rather than
those who may disappear after the sale is closed.

@ Finance (and Accounting): These departments fear that project management will
require the development of a project accounting system (such as earned value mea-
surement) that will increase the workload in accounting and finance, and that they
will have to perform accounting both horizontally (i.e., in projects) and vertically
(i.e., in line groups).
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FIGURE 2-26. Resistance to change.

Procurement: The fear in this group is that a project procurement system will
be implemented in parallel with the corporate procurement system, and that the
project managers will perform their own procurement, thus bypassing the pro-
curement department.

Human Resources Management: The HR department may fear that a project
management career path ladder will be created, requiring new training programs.
This will increase their workloads.

Manufacturing: Little resistance is found here because, although the manufac-
turing segment is not project-driven, there are numerous capital installation and
maintenance projects which will have required the use of project management.
Engineering, R&D, and Information Technology: These departments are almost
entirely project-driven with very little resistance to project management.

Getting the support of and partnership with functional management can usually over-
come the functional resistance. However, the individual resistance is usually more com-
plex and more difficult to overcome. Individual resistance can stem from:

Potential changes in work habits

Potential changes in the social groups

Embedded fears

Potential changes in the wage and salary administration program

Tables 2-7 through 2-10 show the causes of resistance and possible solutions.
Workers tend to seek constancy and often fear that new initiatives will push them outside
their comfort zones. Most workers are already pressed for time in their current jobs and
fear that new programs will require more time and energy.
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TABLE 2-7. RESISTANCE: WORK HABITS

Cause of Resistance Ways to Overcome

e New guidelines/processes o Dictate mandatory conformance from above

e Need to share “power” information e Create new comfort zones at an acceptable pace
o Creation of a fragmented work environment * |dentify tangible/intangible individual benefits
e Need to give up established work patterns

(learn new skills)
e Change in comfort zones

Some companies feel compelled to continually undertake new initiatives, and people
may become skeptical of these programs, especially if previous initiatives have not been
successful. The worst case scenario is when employees are asked to undertake new initia-
tives, procedures, and processes that they do not understand.

It is imperative that we understand resistance to change. If individuals are happy with
their current environment, there will be resistance to change. But what if people are
unhappy? There will still be resistance to change unless (1) people believe that the change
is possible, and (2) people believe that they will somehow benefit from the change.

Management is the architect of the change process and must develop the appropriate
strategies so the organization can change. This is done best by developing a shared under-
standing with employees by doing the following:

Explaining the reasons for the change and soliciting feedback
Explaining the desired outcomes and rationale

Championing the change process

Empowering the appropriate individuals to institutionalize the changes
Investing in training necessary to support the changes

For most companies, the change management process will follow the pattern shown in
Figure 2-27. Employees initially refuse to admit the need for change. As management
begins pursuing the change, the support for the change diminishes and pockets of resis-
tance crop up. Continuous support for the change by management encourages employees
to explore the potential opportunities that will result from the change about to take place.
Unfortunately, this exploration often causes additional negative information to surface,
thus reinforcing the resistance to change. As pressure by management increases, and
employees begin to recognize the benefits of the proposed change, support begins to grow.

TABLE 2-8. RESISTANCE: SOCIAL GROUPS

Cause of Resistance Ways to Overcome

e Unknown new relationships e Maintain existing relationships

e Multiple bosses e Avoid cultural shock

e Multiple, temporary assignments * Find an acceptable pace for rate of change
e Severing of established ties




80

PROJECT MANAGEMENT GROWTH: CONCEPTS AND DEFINITIONS

TABLE 2-9. RESISTANCE: EMBEDDED FEARS

Cause of Resistance Ways to Overcome

e Fear of failure e Educate workforce on benefits of changes to the
e Fear of termination individual/corporation

o Fear of added workload e Show willingness to admit/accept mistakes

e Fear or dislike of uncertainty/unknowns * Show willingness to pitch in

* Fear of embarrassment * Transform unknowns into opportunities

e Fear of a “we/they” organization e Share information

TABLE 2-10. RESISTANCE: WAGE AND SALARY ADMINISTRATION

Causes of Resistance Ways to Overcome

e Shifts in authority and power e Link incentives to change

e Lack of recognition after the changes e Identify future advancement opportunities/career path
e Unknown rewards and punishment

e Improper evaluation of personal performance
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FIGURE 2-27. Change process.

The ideal purpose of change management is to create a superior culture. There are dif-
ferent types of project management cultures based upon the nature of the business, the amount
of trust and cooperation, and the competitive environment. Typical types of cultures include:

@ Cooperative cultures: These are based upon trust and effective communications,

internally and externally.

® Noncooperative cultures: In these cultures, mistrust prevails. Employees worry
more about themselves and their personal interests than what’s best for the team,

company, or customer.
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@ Competitive cultures: These cultures force project teams to compete with one
another for valuable corporate resources. In these cultures, project managers often
demand that the employees demonstrate more loyalty to the project than to their
line managers. This can be disastrous when employees are working on many
projects at the same time.

@ |Isolated cultures: These occur when a large organization allows functional units
to develop their own project management cultures and can result in a culture-
within-a-culture environment.

® Fragmented cultures: These occur when part of the team is geographically sepa-
rated from the rest of the team. Fragmented cultures also occur on multinational proj-
ects, where the home office or corporate team may have a strong culture for project
management but the foreign team has no sustainable project management culture.

Cooperative cultures thrive on effective communication, trust, and cooperation.
Decisions are based upon the best interest of all of the stakeholders. Executive sponsorship
is passive, and very few problems go to the executive levels for resolution. Projects are man-
aged informally and with minimal documentation and few meetings. This culture takes
years to achieve and functions well during favorable and unfavorable economic conditions.

Noncooperative cultures are reflections of senior management’s inability to cooperate
among themselves and with the workforce. Respect is nonexistent. These cultures are not
as successful as a cooperative culture.

Competitive cultures can be healthy in the short term, especially if there is abundant
work. Long-term effects are usually not favorable. In one instance, an electronics firm reg-
ularly bid on projects that required the cooperation of three departments. Management
then implemented the unhealthy decision of allowing each of the three departments to bid
on every job. The two “losing” departments would be treated as subcontractors.

Management believed that this competitiveness was healthy. Unfortunately, the long-
term results were disastrous. The three departments refused to talk to one another and
stopped sharing information. In order to get the job done for the price quoted, the depart-
ments began outsourcing small amounts of work rather than using the other departments
that were more expensive. As more work was outsourced, layoffs occurred. Management
then realized the disadvantages of the competitive culture it had fostered.

2.17 PROJECT MANAGEMENT INTELLECTUAL
PROPERTY

We believe today that we are managing our business by projects. As such, project managers
are expected to make business decisions as well as project decisions. This also implies that
we must capture not only project-related best practices, but business best practices as well.

For the past decade, whenever we would capture project management best practices,
they would be placed in a project management best practices library. But as we capture
business best practices, we begin replacing the project management best practices library
with a knowledge repository that includes both project management and business-related
best practices. This is shown in Figure 2-28.
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Figure 2-28. Growth of knowledge management.
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Figure 2-29. PM benchmarking and knowledge management (KM).

Another reason for the growth in intellectual property is because of the benchmarking
activities that companies are performing, most likely using the project management office.
Figure 2-29 shows typical benchmarking activities and the types of information being
sought.

2.18 SYSTEMS THINKING

Ultimately, all decisions and policies are made on the basis of judgments; there is no other
way, and there never will be. In the end, analysis is but an aid to the judgment and intuition
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of the decision maker. These principles hold true for project management as well as for
systems management.
The systems approach may be defined as a logical and disciplined process of problem-
solving. The word process indicates an active ongoing system that is fed by input from its parts.
The systems approach:

® Forces review of the relationship of the various subsystems

® Is a dynamic process that integrates all activities into a meaningful total system
@ Systematically assembles and matches the parts of the system into a unified whole
@ Seeks an optimal solution or strategy in solving a problem

The systems approach to problem-solving has phases of development similar to the life-
cycle phases shown in Figure 2-21. These phases are defined as follows:

® Translation: Terminology, problem objective, and criteria and constraints are
defined and accepted by all participants.

® Analysis: All possible approaches to or alternatives to the solution of the problem
are stated.

@ Trade-off: Selection criteria and constraints are applied to the alternatives to meet
the objective.

@ Synthesis: The best solution in reaching the objective of the system is the result of
the combination of analysis and trade-off phases.

Other terms essential to the systems approach are:

Objective: The function of the system or the strategy that must be achieved.
Requirement: A partial need to satisfy the objective.

Alternative: One of the selected ways to implement and satisfy a requirement.
Selection criteria: Performance factors used in evaluating the alternatives to select
a preferable alternative.

® Constraint: An absolute factor that describes conditions that the alternatives
must meet.

A common error by potential decision makers (those dissatisfied individuals with
authority to act) who base their thinking solely on subjective experience, judgment, and
intuition is that they fail to recognize the existence of alternatives. Subjective thinking is
inhibited or affected by personal bias.

Obijective thinking, on the other hand, is a fundamental characteristic of the systems
approach and is exhibited or characterized by emphasis on the tendency to view events,
phenomena, and ideas as external and apart from self-consciousness. Objective thinking
is unprejudiced.

The systems analysis process, as shown in Figure 2—-30, begins with systematic exam-
ination and comparison of those alternative actions that are related to the accomplishment
of the desired objective. The alternatives are then compared on the basis of the resource
costs and the associated benefits. The loop is then completed using feedback to determine
how compatible each alternative is with the objectives of the organization.
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The above analysis can be arranged in steps:

Input data to mental process

Analyze data

Predict outcomes

Evaluate outcomes and compare alternatives
Choose the best alternative

Take action

Measure results and compare them with predictions

The systems approach is most effective if individuals can be trained to be ready with
alternative actions that directly tie in with the prediction of outcomes. The basic tool is the
outcome array, which represents the matrix of all possible circumstances. This outcome
array can be developed only if the decision maker thinks in terms of the wide scope of pos-
sible outcomes. Outcome descriptions force the decision maker to spell out clearly just
what he is trying to achieve (i.e., his objectives).

Systems thinking is vital for the success of a project. Project management systems
urgently need new ways of strategically viewing, questioning, and analyzing project needs
for alternative nontechnical and technical solutions. The ability to analyze the total project,
rather than the individual parts, is essential for successful project management.

2.19 STUDYING TIPS FOR THE PMI® PROJECT
MANAGEMENT CERTIFICATION EXAM

This section is applicable as a review of the principles to support the knowledge areas and
domain groups in the PMBOK® Guide. This chapter addresses:

® |[ntegration Management
® Scope Management
® Closure

Understanding the following principles is beneficial if the reader is using this text to
study for the PMP® Certification Exam:

Brief historical background of project management

That, early on, project managers were assigned from engineering

Benefits of project management

Barriers to project management implementation and how to overcome them
Differences between a program and a project

What is meant by informal project management

How to identify success and failure in project management

Project life-cycle phases

What is meant by closure to a life-cycle phase or to the entire project



PROJECT MANAGEMENT GROWTH: CONCEPTS AND DEFINITIONS

@ \What is meant by a project management methodology
® \What is meant by critical success factors (CSFs) and key performance indicators
(KPlIs)

In Appendix C, the following Dorale Products mini—case studies are applicable:

Dorale Products (A) [Integration and Scope Management]
Dorale Products (B) [Integration and Scope Management]
Dorale Products (C) [Integration and Scope Management]
Dorale Products (D) [Integration and Scope Management]
Dorale Products (E) [Integration and Scope Management]
Dorale Products (F) [Integration and Scope Management]

The following multiple-choice questions will be helpful in reviewing the principles of
this chapter:

1. A structured process for managing a multitude of projects is most commonly referred
to as:
A. Project management policies
B. Project management guidelines
C. Industrywide templates
D. A project management methodology

2. The most common terminology for a reusable project management methodology is:
A. Template
B. Concurrent scheduling technique
C. Concurrent planning technique
D. Skeleton framework document

3. The major behavioral issue in getting an organization to accept and use a project manage-
ment methodology effectively is:
A. Lack of executive sponsorship
B. Multiple boss reporting
C. Inadequate policies and procedures
D. Limited project management applications

4. The major difference between a project and a program is usually:
A. The role of the sponsor
B. The role of the line manager
C. The timeframe
D. The specifications

5. Projects that remain almost entirely within one functional area are best managed by the:
A. Project manager
B. Project sponsor
C. Functional manager
D. Assigned functional employees

6. Large projects are managed by:
A. The executive sponsor
B. The project or program office for that project
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10.

11.

12.

13.

14.

C. The manager of project managers
D. The director of marketing

. The most common threshold limits on when to use the project management methodology are:

A. The importance of the customer and potential profitability

B. The size of the project (i.e., $) and duration

C. The reporting requirements and position of the sponsor

D. The desires of management and functional boundaries crossed

. A grouping of projects is called a:

A. Program

B. Project template
C. Business template
D. Business plan

. Project management methodologies often work best if they are structured around:

A. Rigid policies

B. Rigid procedures

C. Minimal forms and checklists
D. Life-cycle phases

One way to validate the successful implementation of project management is by looking at
the number and magnitude of the conflicts requiring:

A. Executive involvement

B. Customer involvement

C. Line management involvement

D. Project manager involvement

Standardization and control are benefits usually attributed to:
A. Laissez-faire management

B. Project management on R&D efforts

C. Use of life cycle-phases

D. An organization with weak executive sponsorship

The most difficult decision for an executive sponsor to make at the end-of-phase review
meeting is to:

A. Allow the project to proceed to the next phase based upon the original objective

B. Allow the project to proceed to the next phase based upon a revised objective

C. Postpone making a decision until more information is processed

D. Cancel the project

Having too many life-cycle phases may be detrimental because:

A. Executive sponsors will micromanage.

B. Executive sponsors will become “invisible.”

C. The project manager will spend too much time planning for gate review meetings rather
than managing the phases.

D. The project manager will need to develop many different plans for each phase.

A project is terminated early because the technology cannot be developed, and the

resources are applied to another project that ends up being successful. Which of the fol-

lowing is true concerning the first project?

A. The first project is regarded as a failure.

B. The first project is a success if the termination is done early enough before additional
resources are squandered.
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C. The first project is a success if the project manager gets promoted.
D. The first project is a failure if the project manager gets reassigned to a less important
project.

15. Which of the following would not be regarded as a secondary definition of project success?

A. The customer is unhappy with the deliverable, but follow-on business is awarded based
on effective customer relations.

B. The deliverables are met but OSHA and EPA laws are violated.

C. The customer is displeased with the performance, but you have developed a new tech-
nology that could generate many new products.

D. The project’s costs were overrun by 40 percent, but the customer funds an enhancement
project.

1. D
2. A
3. B
4. C
5 C
6. B
7. B
8. A
9. D
10. A
11. C
12. D
13. C
14. B
15. B

2-1 Can the organizational chart of a company be considered as a systems model? If so, what
kind of systems model?

2-2 Do you think that someone could be a good systems manager but a poor project man-
ager? What about the reverse situation? State any assumptions that you may have to make.

2-3 Can we consider R&D as a system? If so, under what circumstances?

2-4  For each of the following projects, state whether we are discussing an open, closed, or
extended system:

a. Ahigh-technology project
b. New product R&D
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¢. An on-line computer system for a bank
d. Construction of a chemical plant
e. Developing an in-house cost accounting reporting system

2-5 Can an entire organization be considered as a model? If so, what type?

2-6 Systems can be defined as a combination or interrelationship of subsystems. Does a
project have subsystems?

2—7 If a system can, in fact, be broken down into subsystems, what problems can occur dur-
ing integration?
2-8 How could suboptimization occur during systems thinking and analysis?

2-9  Would a cost-benefit analysis be easier or harder to perform in a traditional or project
management organizational structure?

2-10 What impact could the product life cycle have on the selection of the project organiza-
tional structure?

2-11 In the development of a system, what criteria should be used to determine where one
phase begins and another ends and where overlap can occur?

2-12 Consider the following expression: “Damn the torpedoes: full-speed ahead.” Is it possi-
ble that this military philosophy can be applied to project management and lead to project
success?
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During the past thirty years there has been a so-called hidden revolution
in the introduction and development of new organizational structures.
Management has come to realize that organizations must be dynamic in
nature; that is, they must be capable of rapid restructuring should envi-
ronmental conditions so dictate. These environmental factors evolved
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from the increasing competitiveness of the market, changes in technology, and a requirement for better
control of resources for multiproduct firms. More than forty years ago, Wallace identified four major
factors that caused the onset of the organizational revolution®:

® The technology revolution (complexity and variety of products, new materials and processes, and
the effects of massive research)

@ Competition and the profit squeeze (saturated markets, inflation of wage and material costs, and
production efficiency)

® The high cost of marketing

® The unpredictability of consumer demands (due to high income, wide range of choices available,
and shifting tastes)

Much has been written about how to identify and interpret those signs that indicate that a new organi-
zational form may be necessary. According to Grinnell and Apple, there are five general indications that
the traditional structure may not be adequate for managing projects?:

® Management is satisfied with its technical skills, but projects are not meeting time, cost, and other
project requirements.

@ There is a high commitment to getting project work done, but great fluctuations in how well per-
formance specifications are met.

® Highly talented specialists involved in the project feel exploited and misused.

® Particular technical groups or individuals constantly blame each other for failure to meet specifi-
cations or delivery dates.

® Projects are on time and to specifications, but groups and individuals aren’t satisfied with the
achievement.

Unfortunately, many companies do not realize the necessity for organizational change until it is too
late. Management looks externally (i.e., to the environment) rather than internally for solutions to problems.
A typical example would be that new product costs are rising while the product life cycle may be decreas-
ing. Should emphasis be placed on lowering costs or developing new products?

If we assume that an organizational system is composed of both human and nonhuman resources, then
we must analyze the sociotechnical subsystem whenever organizational changes are being considered. The
social system is represented by the organization’s personnel and their group behavior. The technical sys-
tem includes the technology, materials, and machines necessary to perform the required tasks.

Behavioralists contend that there is no one best structure to meet the challenges of tomorrow’s orga-
nizations. The structure used, however, must be one that optimizes company performance by achieving a
balance between the social and the technical requirements. According to Sadler®:

Since the relative influence of these (sociotechnical) factors change from situation to situation, there can be
no such thing as an ideal structure making for effectiveness in organizations of all kinds, or even appropriate
to a single type of organization at different stages in its development.

1. W. L. Wallace, “The Winchester-Western Division Concept of Product Planning” (New Haven: Olin Mathieson Corporation,
January 1963), pp. 2-3.

2. S. K. Grinnell and H. P. Apple, “When Two Bosses Are Better Than One,” Machine Design, January 1975, pp. 84-87.
3. Philip Sadler, “Designing an Organizational Structure,” Management International Review, Vol. 11, No. 6, 1971, pp. 19-33.
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There are often real and important conflicts between the type of organizational structure called for if the tasks
are to be achieved with minimum cost, and the structure that will be required if human beings are to have their
needs satisfied. Considerable management judgment is called for when decisions are made as to the allocation of
work activities to individuals and groups. High standardization of performance, high manpower utilization and
other economic advantages associated with a high level of specialization and routinization of work have to be
balanced against the possible effects of extreme specialization in lowering employee attitudes and motivation.

Organizations can be defined as groups of people who must coordinate their activities in order to meet
organizational objectives. The coordination function requires strong communications and a clear under-
standing of the relationships and interdependencies among people. Organizational structures are dictated
by such factors as technology and its rate of change, complexity, resource availability, products and/or ser-
vices, competition, and decision-making requirements. The reader must keep in mind that there is no such
thing as a good or bad organizational structure; there are only appropriate or inappropriate ones.

Even the simplest type of organizational change can induce major conflicts. The creation of a new posi-
tion, the need for better planning, the lengthening or shortening of the span of control, the need for additional
technology (knowledge), and centralization or decentralization can result in major changes in the sociotechni-
cal subsystem. Argyris has defined five conditions that form the basis for organizational change requirements*:

These requirements . . . depend upon (1) continuous and open access between individuals and groups,
(2) free, reliable communication, where (3) independence is the foundation for individual and departmental
cohesiveness and (4) trust, risk-taking and helping each other is prevalent so that (5) conflict is identified and
managed in such a way that the destructive win-lose stances with their accompanying polarization of views
are minimized. . . . Unfortunately these conditions are difficult to create. . . . There is a tendency toward con-
formity, mistrust and lack of risk-taking among the peers that results in focusing upon individual survival,
requiring the seeking out of the scarce rewards, identifying one’s self with a successful venture (be a hero)
and being careful to avoid being blamed for or identified with a failure, thereby becoming a “bum.” All these
adaptive behaviors tend to induce low interpersonal competence and can lead the organization, over the long-
run, to become rigid, sticky, and less innovative, resulting in less than effective decisions with even less inter-
nal commitment to the decision on the part of those involved.

Organizational restructuring is a compromise between the traditional (classical) and the behavioral
schools of thought; management must consider the needs of individuals as well as the needs of the com-
pany. Is the organization structured to manage people or to manage work?

There is a wide variety of organizational forms for restructuring management. The exact method
depends on the people in the organization, the company’s product lines, and management’s philosophy.
A poorly restructured organization can sever communication channels that may have taken months or years
to cultivate; cause a restructuring of the informal organization, thus creating new power, status, and polit-
ical positions; and eliminate job satisfaction and motivational factors to such a degree that complete dis-
content results.

Sadler defines three tasks that must be considered because of the varied nature of organizations: control,
integration, and external relationships.® If the company’s position is very sensitive to the environment, then
management may be most concerned with the control task. For an organization with multiple products, each
requiring a high degree of engineering and technology, the integration task can become primary. Finally, for

4. Chris Argyris, “Today’s Problems with Tomorrow’s Organizations,” The Journal of Management Studies, February 1967,
pp. 31-55.

5. See note 3.
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situations with strong labor unions and repetitive tasks, external relations can predominate, especially in
strong technological and scientific environments where strict government regulations must be adhered to.

In the sections that follow, a variety of organizational forms will be presented. Obviously, it is an
impossible task to describe all possible organizational structures. Each form describes how the project man-
agement organization evolved from the classical theories of management. Advantages and disadvantages
are listed for technology and social systems. Sadler has prepared a six-question checklist that explores a
company’s tasks, social climate, and relationship to the environment.®

To what extent does the task of organization call for close control if it is to be performed effi-
ciently?

What are the needs and attitudes of the people performing the tasks? What are the likely effects of
control mechanisms on their motivation and performance?

What are the natural social groupings with which people identify themselves? To what extent are
satisfying social relationships important in relation to motivation and performance?

What aspect of the organization’s activities needs to be closely integrated if the overall task is to
be achieved?

What organizational measures can be developed that will provide an appropriate measure of con-
trol and integration of work activities, while at the same time meeting the needs of people and pro-
viding adequate motivation?

What environmental changes are likely to affect the future trend of company operations? What
organizational measures can be taken to insure that the enterprise responds to these effectively?

The answers to these questions are not easy. For the most part, they are a matter of the judgment exercised
by organizational and behavioral managers.

3.1 ORGANIZATIONAL WORK FLOW

Organizations are continually restructured to meet the demands imposed by the environ-
ment. Restructuring can change the role of individuals in the formal and the informal orga-
nization. Many researchers believe that the greatest usefulness of behavioralists lies in
their ability to help the informal organization adapt to changes and resolve the resulting
conflicts. Unfortunately, behavioralists cannot be totally effective unless they have input
into the formal organization as well. Whatever organizational form is finally selected, for-
mal channels must be developed so that each individual has a clear description of the
authority, responsibility, and accountability necessary for the work to proceed.

In the discussion of organizational structures, the following definitions will be used:

@ Authority is the power granted to individuals (possibly by their position) so that
they can make final decisions.

@ Responsibility is the obligation incurred by individuals in their roles in the formal
organization to effectively perform assignments.

6. See note 3.
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@ Accountability is being answerable for the satisfactory completion of a specific
assignment. (Accountability = authority + responsibility.)

Authority and responsibility can be delegated to lower levels in the organization,
whereas accountability usually rests with the individual. Yet many executives refuse to del-
egate and argue that an individual can have total accountability just through responsibility.

Even with these clearly definable divisions of authority, responsibility, and account-
ability, establishing good relationships between project and functional managers can take
a great deal of time, especially during the conversion from a traditional to a project orga-
nizational form. Trust is the key to success here. The normal progression in the growth of
trust is as follows:

@ FEven though a problem exists, both the project and functional managers deny that
any problem exists.

When the problem finally surfaces, each manager blames the other.

As trust develops, both managers readily admit responsibility for the problems.
The project and functional managers meet face-to-face to work out the problem.
The project and functional managers begin to formally and informally anticipate
problems.

For each of the organizational structures described in the following sections, advan-
tages and disadvantages are listed. Many of the disadvantages stem from possible conflicts
arising from problems in authority, responsibility, and accountability.

3.2 TRADITIONAL (CLASSICAL) ORGANIZATION

The traditional management structure has survived for more than two centuries. However,
recent business developments, such as the rapid rate of change in technology and increased
stockholder demands, have created strains on existing organizational forms. Fifty years
ago companies could survive with only one or two product lines. The classical manage-
ment organization, as shown in Figure 3—-1, was satisfactory for control, and conflicts were
minimal.’

However, with the passing of time, companies found that survival depended on mul-
tiple product lines (i.e., diversification) and vigorous integration of technology into the
existing organization. As organizations grew and matured, managers found that company
activities were not being integrated effectively, and that new conflicts were arising in the
well-established formal and informal channels. Managers began searching for more inno-
vative organizational forms that would alleviate these problems.

7. Many authors refer to classical organizations as pure functional organizations. This can be seen from Figure
3-1. Also note that the department level is below the division level. In some organizations these titles are
reversed.
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FIGURE 3-1. The traditional management structure.

Before a valid comparison can be made with the newer forms, the advantages and dis-
advantages of the traditional structure must be shown. Table 3-1 lists the advantages of the
traditional organization. As seen in Figure 3-1, the general manager has all of the func-
tional entities necessary to perform R&D or develop and manufacture a product. All activ-
ities are performed within the functional groups and are headed by a department (or, in
some cases, a division) head. Each department maintains a strong concentration of techni-
cal expertise. Since all projects must flow through the functional departments, each
project can benefit from the most advanced technology, thus making this organizational
form well suited to mass production. Functional managers can hire a wide variety of spe-
cialists and provide them with easily definable paths for career progression.

TABLE 3-1. ADVANTAGES OF THE TRADITIONAL (CLASSICAL) ORGANIZATION

e Easier budgeting and cost control are possible.
o Better technical control is possible.
e Specialists can be grouped to share knowledge and responsibility.
e Personnel can be used on many different projects.
e All projects will benefit from the most advanced technology (better utilization of scarce personnel).
e Flexibility in the use of manpower.
e A broad manpower base to work with.
Continuity in the functional disciplines; policies, procedures, and lines of responsibility are easily defined
and understandable.
Admits mass production activities within established specifications.
Good control over personnel, since each employee has one and only one person to report to.
Communication channels are vertical and well established.
Quick reaction capability exists, but may be dependent upon the priorities of the functional managers.
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TABLE 3-2. DISADVANTAGES OF THE TRADITIONAL (CLASSICAL) ORGANIZATION

e No one individual is directly responsible for the total project (i.e., no formal authority; committee
solutions).

Does not provide the project-oriented emphasis necessary to accomplish the project tasks.
Coordination becomes complex, and additional lead time is required for approval of decisions.
Decisions normally favor the strongest functional groups.

No customer focal point.

Response to customer needs is slow.

Difficulty in pinpointing responsibility; this is the result of little or no direct project reporting, very little
project-oriented planning, and no project authority.

Motivation and innovation are decreased.

e Ideas tend to be functionally oriented with little regard for ongoing projects.

The functional managers maintain absolute control over the budget. They establish their
own budgets, on approval from above, and specify requirements for additional personnel.
Because the functional manager has manpower flexibility and a broad base from which to
work, most projects are normally completed within cost.

Both the formal and informal organizations are well established, and levels of authority
and responsibility are clearly defined. Because each person reports to only one individual,
communication channels are well structured. If a structure has this many advantages, then
why are we looking for other structures?

For each advantage, there is almost always a corresponding disadvantage (see Table
3-2). The majority of these disadvantages are related to the absence of a strong central
authority or individual responsible for the total project. As a result, integration of activi-
ties that cross functional lines becomes difficult, and top-level executives must get
involved with the daily routine. Conflicts occur as each functional group struggles for
power. Ideas may remain functionally oriented with very little regard for ongoing projects,
and the decision-making process will be slow and tedious.

Because there is no customer focal point, all communications must be channeled
through upper-level management. Upper-level managers then act in a customer-relations
capacity and refer all complex problems down through the vertical chain of command to
the functional managers. The response to the customer’s needs therefore becomes a slow
and aggravating process.

Projects have a tendency to fall behind schedule in the classical organizational struc-
ture. Incredibly large lead times are required. Functional managers attend to those tasks
that provide better benefits to themselves and their subordinates first.

With the growth of project management in the late 1960s, executives began to realize
that many of the problems were the result of weaknesses in the traditional structure.
William Goggin identified the problems that faced Dow Corning®:

Although Dow Corning was a healthy corporation in 1967, it showed difficulties that trou-
bled many of us in top management. These symptoms were, and still are, common ones in

8. Reprinted by permission of Harvard Business Review. From William C. Goggin, “How the Multidimensional
Structure Works at Dow Corning,” Harvard Business Review, January—February 1974, p. 54. Copyright © 1973
by the Harvard Business School Publishing Corporation; all rights reserved.
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U.S. business and have been described countless times in reports, audits, articles and
speeches. Our symptoms took such form as:

® Executives did not have adequate financial information and control of their operations.
Marketing managers, for example, did not know how much it cost to produce a prod-
uct. Prices and margins were set by division managers.

® Cumbersome communications channels existed between key functions, especially
manufacturing and marketing.

® In the face of stiffening competition, the corporation remained too internalized in its
thinking and organizational structure. It was insufficiently oriented to the outside
world.

® | ack of communications between divisions not only created the antithesis of a corpo-
rate team effort but also was wasteful of a precious resource—people.

® Long-range corporate planning was sporadic and superficial; this was leading to over-
staffing, duplicated effort and inefficiency.

As companies grew in size, more emphasis was placed on multiple ongoing programs with
high-technology requirements. Organizational pitfalls soon appeared, especially in the
integration of the flow of work. As management discovered that the critical point in any
program is the interface between functional units, the new theories of “interface manage-
ment” developed.

Because of the interfacing problems, management began searching for innovative
methods to coordinate the flow of work between functional units without modification to
the existing organizational structure. This coordination was achieved through several inte-
grating mechanisms®:

@ Rules and procedures
® Planning processes
® Hierarchical referral
® Direct contact

By specifying and documenting management policies and procedures, management
attempted to eliminate conflicts between functional departments. Management felt that,
even though many of the projects were different, the actions required by the functional per-
sonnel were repetitive and predictable. The behavior of the individuals should therefore be
easily integrated into the flow of work with minimum communication between individuals
or functional groups.

9. Jay R. Galbraith, “Matrix Organization Designs.” Reprinted with permission from Business Horizons,
February 1971, pp. 29-40. Copyright © 1971 by the Board of Trustees at Indiana University. Galbraith defines a
fifth mechanism, liaison departments, that will be discussed later in this section.
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Another means of reducing conflicts and minimizing the need for communication was
detailed planning. Functional representation would be present at all planning, scheduling,
and budget meetings. This method worked best for nonrepetitive tasks and projects.

In the traditional organization, one of the most important responsibilities of upper-
level management was the resolution of conflicts through “hierarchical referral.” The con-
tinuous conflicts and struggle for power between the functional units consistently required
that upper-level personnel resolve those problems resulting from situations that were either
nonroutine or unpredictable and for which no policies or procedures existed.

The fourth method is direct contact and interactions by the functional managers. The
rules and procedures, as well as the planning process method, were designed to minimize
ongoing communications between functional groups. The quantity of conflicts that execu-
tives had to resolve forced key personnel to spend a great percentage of their time as arbi-
trators, rather than as managers. To alleviate problems of hierarchical referral, upper-level
management requested that all conflicts be resolved at the lowest possible levels. This
required that functional managers meet face-to-face to resolve conflicts.

In many organizations, these new methods proved ineffective, primarily because there
still existed a need for a focal point for the project to ensure that all activities would be
properly integrated.

When the need for project managers was acknowledged, the next logical question was
where in the organization to place them. Executives preferred to keep project managers
low in the organization. After all, if they reported to someone high up, they would have to
be paid more and would pose a continuous threat to management.

The first attempt to resolve this problem was to develop project leaders or coordina-
tors within each functional department, as shown in Figure 3-2. Section-level personnel
were temporarily assigned as project leaders and would return to their former positions at
project termination. This is why the term “project leader” is used rather than “project man-
ager,” as the word “manager” implies a permanent relationship. This arrangement proved
effective for coordinating and integrating work within one department, provided that the
correct project leader was selected. Some employees considered this position an increase
in power and status, and conflicts occurred about whether assignments should be based on
experience, seniority, or capability. Furthermore, the project leaders had almost no author-
ity, and section-level managers refused to take directions from them, fearing that the
project leaders might be next in line for the department manager’s position.

When the activities required efforts that crossed more than one functional boundary, con-
flicts arose. The project leader in one department did not have the authority to coordinate activ-
ities in any other department. Furthermore, the creation of this new position caused internal
conflicts within each department. As a result, many employees refused to become dedicated to
project management and were anxious to return to their “secure” jobs. Quite often, especially
when cross-functional integration was required, the division manager was forced to act as the
project manager. If the employee enjoyed the assignment of project leader, he would try to
“stretch out” the project as long as possible.

Even though we have criticized this organizational form, it does not mean that it can-
not work. Any organizational form will work if the employees want it to work. As an
example, a computer manufacturer has a midwestern division with three departments, as
in Figure 3-2, and approximately fourteen people per department. When a project comes
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DIVISION MANAGER

DEPARTMENT X DEPARTMENT Y DEPARTMENT Z

PROJECT LEADERS PROJECT LEADERS PROJECT LEADERS

SECTION LEVEL SECTION LEVEL SECTION LEVEL

FIGURE 3-2. Departmental project management.

in, the division manager determines which department will handle most of the work. Let
us say that the work load is 60 percent department X, 30 percent department Y, and 10 per-
cent department Z. Since most of the effort is in department X, the project leader is
selected from that department. When the project leader goes into the other two depart-
ments to get resources, he will almost always get the resources he wants. This organiza-
tional form works in this case because:

@ The other department managers know that they may have to supply the project
leader on the next activity.

@ There are only three functional boundaries or departments involved (i.e., a small
organization).

The next step in the evolution of project management was the task force concept. The
rationale behind the task force concept was that integration could be achieved if each func-
tional unit placed a representative on the task force. The group could then jointly solve
problems as they occurred, provided that budget limitations were still adhered to.
Theoretically, decisions could now be made at the lowest possible levels, thus expediting
information and reducing, or even eliminating, delay time.

The task force was composed of both part-time and full-time personnel from each
department involved. Daily meetings were held to review activities and discuss potential
problems. Functional managers soon found that their task force employees were spending
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more time in unproductive meetings than in performing functional activities. In addition,
the nature of the task force position caused many individuals to shift membership within the
informal organization. Many functional managers then placed nonqualified and inexperi-
enced individuals on task forces. The result was that the group soon became ineffective
because they either did not have the information necessary to make the decisions, or lacked
the authority (delegated by the functional managers) to allocate resources and assign work.

Development of the task force concept was a giant step toward conflict resolution:
Work was being accomplished on time, schedules were being maintained, and costs were
usually within budget. But integration and coordination were still problems because there
were no specified authority relationships or individuals to oversee the entire project
through completion. Attempts were made to overcome this by placing various people in
charge of the task force: Functional managers, division heads, and even upper-level man-
agement had opportunities to direct task forces. However, without formal project author-
ity relationships, task force members remained loyal to their functional organizations, and
when conflicts came about between the project and functional organization, the project
always suffered.

Although the task force concept was a step in the right direction, the disadvantages
strongly outweighed the advantages. A strength of the approach was that it could be estab-
lished very rapidly and with very little paperwork. Integration, however, was complicated,;
work flow was difficult to control; and functional support was difficult to obtain because
it was almost always strictly controlled by the functional manager. In addition, task forces
were found to be grossly ineffective on long-range projects.

The next step in the evolution of work integration was the establishment of liaison
departments, particularly in engineering divisions that perform multiple projects involving
a high level of technology (see Figure 3-3). The purpose of the liaison department was to

ENGINEERING
DIVISION

—— FORMAL AUTHORITY FLOW

——- INFORMAL/REPORTING
AUTHORITY FLOW

FIGURE 3-3. Engineering division with liaison department (The Expeditor).
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handle transactions between functional units within the (engineering) division. The liaison
personnel received their authority through the division head. The liaison department did
not actually resolve conflicts. Their prime function was to assure that all departments
worked toward the same requirements and goals. Liaison departments are still in existence
in many large companies and typically handle engineering changes and design problems.

Unfortunately, the liaison department is simply a scaleup of the project coordinator
within the department. The authority given to the liaison department extends only to the
outer boundaries of the division. If a conflict arose between the manufacturing and engi-
neering divisions, for example, it would still be referred to upper management for resolu-
tion. Today, liaison departments are synonymous with project engineering and systems
engineering departments, and the individuals in these departments have the authority to
span the entire organization.

3.4 LINE-STAFF ORGANIZATION

(PROJECT COORDINATOR)

It soon became obvious that control of a project must be given to personnel whose first
loyalty is directed toward the completion of the project. Thus the project management
position must not be controlled by the functional managers. Figure 3—4 shows a typical
line—staff organization.

Two possible situations can exist with this form of line—staff project control. In the
first, the project manager serves only as the focal point for activity control, that is, a cen-
ter for information. The prime responsibility of the project manager is to keep the division
manager informed of the status of the project and to “harass” or attempt to “influence”
managers into completing activities on time. Referring to such early project managers,
Galbraith stated, “Since these men had no formal authority, they had to resort to their tech-
nical competence and their interpersonal skills in order to be effective.”*°

The project manager in the first situation maintained monitoring authority only, despite
the fact that both he and the functional manager reported to the same individual. Both work
assignments and merit reviews were made by the functional managers. Department managers
refused to take direction from the project managers because to do so would seem an admis-
sion that the project manager was next in line to be the division manager.

The amount of authority given to the project manager posed serious problems. Almost
all upper-level and division managers were from the classical management schools and
therefore maintained serious reservations about how much authority to relinquish. Many
of these managers considered it a demotion if they had to give up any of their long-
established powers.

In the second situation, the project manager is given more authority; using the author-
ity vested in him by the division manager, he can assign work to individuals in the func-
tional organizations. The functional manager, however, still maintains the authority to

10. Jay R. Galbraith, “Matrix Organization Designs.” Business Horizons, February 1971, pp. 29-40.



Pure Product (Projectized) Organization 103

—— FORMAL AUTHORITY

—— FORMAL OR INFORMAL
AUTHORITY OR
INFORMATION FLOW

FIGURE 3-4. Line-staff organization (Project Coordinator).

perform merit reviews, but cannot enforce both professional and organizational standards
in the completion of an activity. The individual performing the work is now caught in a
web of authority relationships, and additional conflicts develop because functional man-
agers are forced to share their authority with the project manager.

Although this second situation did occur during the early stages of matrix project
management, it did not last because:

® Upper-level management was not ready to cope with the problems arising from
shared authority.

® Upper-level management was reluctant to relinquish any of its power and author-
ity to project managers.

® Line-staff project managers who reported to a division head did not have any
authority or control over those portions of a project in other divisions; that is, the
project manager in the engineering division could not direct activities in the man-
ufacturing division.

3.5 PURE PRODUCT (PROJECTIZED) ORGANIZATION

The pure product organization, as shown in Figure 3-5, develops as a division within a
division. As long as there exists a continuous flow of projects, work is stable and conflicts
are at a minimum. The major advantage of this organizational flow is that one individual,
the program manager, maintains complete line authority over the entire project. Not only
does he assign work, but he also conducts merit reviews. Because each individual reports
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FIGURE 3-5. Pure product or projectized structure.

to only one person, strong communication channels develop that result in a very rapid
reaction time.

In pure product organizations, long lead times became a thing of the past. Trade-off
studies could be conducted as fast as time would permit without the need to look at the
impact on other projects (unless, of course, identical facilities or equipment were
required). Functional managers were able to maintain qualified staffs for new product
development without sharing personnel with other programs and projects.

The responsibilities attributed to the project manager were entirely new. First, his
authority was now granted by the vice president and general manager. The program man-
ager handled all conflicts, both those within his organization and those involving other pro-
jects. Interface management was conducted at the program manager level. Upper-level
management was now able to spend more time on executive decision-making than on con-
flict arbitration.

The major disadvantage with the pure project form is the cost of maintaining the orga-
nization. There is no chance for sharing an individual with another project in order to
reduce costs. Personnel are usually attached to these projects long after they are needed
because once an employee is given up, the project manager might not be able to get him
back. Motivating personnel becomes a problem. At project completion, functional person-
nel do not “have a home” to return to. Many organizations place these individuals into an
overhead labor pool from which selection can be made during new project development.
People remaining in the labor pool may be laid off. As each project comes to a close,
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TABLE 3-3. ADVANTAGES OF THE PRODUCT ORGANIZATIONAL FORM

e Provides complete line authority over the project (i.e., strong control through a single project authority).
Participants work directly for the project manager. Unprofitable product lines are easily identified and can
be eliminated.

Strong communications channels.

Staffs can maintain expertise on a given project without sharing key personnel.

Very rapid reaction time is provided.

Personnel demonstrate loyalty to the project; better morale with product identification.

A focal point develops for out-of-company customer relations.

Flexibility in determining time (schedule), cost, and performance trade-offs.

Interface management becomes easier as unit size is decreased.

Upper-level management maintains more free time for executive decision-making.

people become uneasy and often strive to prove their worth to the company by over-
achieving, a condition that is only temporary. It is very difficult for management to con-
vince key functional personnel that they do, in fact, have career opportunities in this type
of organization.

In pure functional (traditional) structures, technologies are well developed, but project
schedules often fall behind. In the pure project structure, the fast reaction time keeps activ-
ities on schedule, but technology suffers because without strong functional groups, which
maintain interactive technical communication, the company’s outlook for meeting the
competition may be severely hampered. The engineering department for one project might
not communicate with its counterpart on other projects, resulting in duplication of efforts.

The last major disadvantage of this organizational form lies in the control of facilities
and equipment. The most frequent conflict occurs when two projects require use of the
same piece of equipment or facilities at the same time. Upper-level management must then
assign priorities to these projects. This is normally accomplished by defining certain
projects as strategic, tactical, or operational—the same definitions usually given to plans.

Tables 3-3 and 3-4 summarize the advantages and disadvantages of this organiza-
tional form.

TABLE 3-4. DISADVANTAGES OF THE PRODUCT ORGANIZATIONAL FORM

e Cost of maintaining this form in a multiproduct company would be prohibitive due to duplication of effort,
facilities, and personnel; inefficient usage.

e Atendency to retain personnel on a project long after they are needed. Upper-level management must
balance workloads as projects start up and are phased out.

e Technology suffers because, without strong functional groups, outlook of the future to improve company’s
capabilities for new programs would be hampered (i.e., no perpetuation of technology).

e Control of functional (i.e., organizational) specialists requires top-level coordination.

e Lack of opportunities for technical interchange between projects.

e Lack of career continuity and opportunities for project personnel.
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3.6 MATRIX ORGANIZATIONAL FORM

PMBOK® Guide, 4th Edition The matrix organ_izational form is an attempt to comb!ne -the advantages
Matrix Organizational Structures of _the pure fu_nctlonal s_tructure and the_ product organlzatlon_al structure.
Figures 2-8, 29, 2-10 This form is ideally suited for companies, such as construction, that are
“project-driven.” Figure 3-6 shows a typical matrix structure. Each proj-
ect manager reports directly to the vice president and general manager. Since each project
represents a potential profit center, the power and authority used by the project manager
come directly from the general manager. The project manager has total responsibility and
accountability for project success. The functional departments, on the other hand, have
functional responsibility to maintain technical excellence on the project. Each functional
unit is headed by a department manager whose prime responsibility is to ensure that a uni-
fied technical base is maintained and that all available information can be exchanged for
each project. Department managers must also keep their people aware of the latest techni-
cal accomplishments in the industry.

Project management is a “coordinative” function, whereas matrix management is a col-
laborative function division of project management. In the coordinative or project organization,
work is generally assigned to specific people or units who “do their own thing.” In the collab-
orative or matrix organization, information sharing may be mandatory, and several people may
be required for the same piece of work. In a project organization, authority for decision-
making and direction rests with the project leader, whereas in a matrix it rests with the team.

Certain ground rules exist for matrix development:

@ Participants must spend full time on the project; this ensures a degree of loyalty.
® Horizontal as well as vertical channels must exist for making commitments.
® There must be quick and effective methods for conflict resolution.

GENERAL MANAGER

PROJECT RESPONSIBILITY

ALITIEGISNOdS3Y TVNOILONNS

FIGURE 3-6. Typical matrix structure.
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® There must be good communication channels and free access between managers.

All managers must have input into the planning process.

@ Both horizontally and vertically oriented managers must be willing to negotiate for
resources.

® The horizontal line must be permitted to operate as a separate entity except for
administrative purposes.

Before describing the advantages and disadvantages of this structure, the organization
concepts must be introduced. The basis for the matrix approach is an attempt to create syn-
ergism through shared responsibility between project and functional management. Yet this
is easier said than done. No two working environments are the same, and, therefore, no two
companies will have the same matrix design. The following questions must be answered
before a matrix structure can be successful:

@ If each functional unit is responsible for one aspect of a project, and other parts are
conducted elsewhere (possibly subcontracted to other companies), how can a syn-
ergistic environment be created?

® \Who decides which element of a project is most important?

@ How can a functional unit (operating in a vertical structure) answer questions and
achieve project goals and objectives that are compatible with other projects?

The answers to these questions depend on mutual understanding between the project
and functional managers. Since both individuals maintain some degree of authority,
responsibility, and accountability on each project, they must continuously negotiate.
Unfortunately, the program manager might only consider what is best for his project (dis-
regarding all others), whereas the functional manager might consider his organization
more important than each project.

In order to get the job done, project managers need organizational status and authority.
A corporate executive contends that the organization chart shown in Figure 3-6 can be modi-
fied to show that the project managers have adequate organizational authority by placing the
department manager boxes at the tip of the functional responsibility arrowheads. With this
approach, the project managers appear to be higher in the organization than their departmental
counterparts but are actually equal in status. Executives who prefer this method must exercise
caution because the line and project managers may not feel that there is still a balance of power.

Problem-solving in this environment is fragmented and diffused. The project manager
acts as a unifying agent for project control of resources and technology. He must maintain
open channels of communication to prevent suboptimization of individual projects.

In many situations, functional managers have the power to make a project manager
look good, if they can be motivated to think about what is best for the project.
Unfortunately, this is not always accomplished. As stated by Mantell**:

There exists an inevitable tendency for hierarchically arrayed units to seek solutions and
to identify problems in terms of scope of duties of particular units rather than looking

11. Leroy H. Mantell, “The Systems Approach and Good Management.” Reprinted with permission from
Business Horizons, October 1972 (p. 50). Copyright © 1972 by the Board of Trustees at Indiana University.
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beyond them. This phenomenon exists without regard for the competence of the executive
concerned. It comes about because of authority delegation and functionalism.

The project environment and functional environment cannot be separated; they must
interact. The location of the project and functional unit interface is the focal point for all
activities.

The functional manager controls departmental resources (i.e., people). This poses a
problem because, although the project manager maintains the maximum control (through
the line managers) over all resources including cost and personnel, the functional manager
must provide staff for the project’s requirements. It is therefore inevitable that conflicts
occur between functional and project managers'?:

These conflicts revolve about items such as project priority, manpower costs, and the assign-
ment of functional personnel to the project manager. Each project manager will, of course,
want the best functional operators assigned to his program. In addition to these problems, the
accountability for profit and loss is much more difficult in a matrix organization than in a
project organization. Project managers have a tendency to blame overruns on functional man-
agers, stating that the cost of the function was excessive. Whereas functional managers have
a tendency to blame excessive costs on project managers with the argument that there were
too many changes, more work required than defined initially and other such arguments.

The individual placed at the interface position has two bosses: He must take direction
from both the project manager and the functional manager. The merit review and hiring and
firing responsibilities still rest with the department manager. Merit reviews are normally
made by the functional manager after discussions with the program manager. The func-
tional manager may not have the time to measure the progress of this individual continu-
ously. He must rely on the word of the program manager for merit review and promaotion.
The interface members generally give loyalty to the person signing their merit review. This
poses a problem, especially if conflicting orders are given by the functional and project
managers. The simplest solution is for the individual at the interface to ask the functional
and project managers to communicate with each other to resolve the problem. This type of
situation poses a problem for project managers:

® How does a project manager motivate an individual working on a project (either
part-time or full-time) so that his loyalties are with the project?

® How does a project manager convince an individual to perform work according to
project direction and specifications when these requests may be in conflict with
department policy, especially if the individual feels that his functional boss may
not regard him favorably?

There are many advantages to matrix structures, as shown in Table 3-5. Functional
units exist primarily to support a project. Because of this, key people can be shared and

12. William P. Killian, “Project Management—Future Organizational Concepts,” Marquette Business Review,
Vol. 2, 1971, pp. 90-107.
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TABLE 3-5. ADVANTAGES OF A PURE MATRIX ORGANIZATIONAL FORM

e The project manager maintains maximum project control (through the line managers) over all resources,
including cost and personnel.

o Policies and procedures can be set up independently for each project, provided that they do not contradict
company policies and procedures.

e The project manager has the authority to commit company resources, provided that scheduling does not
cause conflicts with other projects.

¢ Rapid responses are possible to changes, conflict resolution, and project needs (as technology or schedule).

e The functional organizations exist primarily as support for the project.

e Each person has a “home” after project completion. People are susceptible to motivation and end-item
identification. Each person can be shown a career path.

e Because key people can be shared, the program cost is minimized. People can work on a variety of
problems; that is, better people control is possible.

e Astrong technical base can be developed, and much more time can be devoted to complex problem-

solving. Knowledge is available for all projects on an equal basis.

Conflicts are minimal, and those requiring hierarchical referrals are more easily resolved.

There is a better balance among time, cost, and performance.

Rapid development of specialists and generalists occurs.

Authority and responsibility are shared.

Stress is distributed among the team (and the functional managers).

costs can be minimized. People can be assigned to a variety of challenging problems. Each
person, therefore, has a “home” after project completion and a career path. People in these
organizations are especially responsive to motivation and end-item identification.
Functional managers find it easy to develop and maintain a strong technical base and can,
therefore, spend more time on complex problem-solving. Knowledge can be shared for all
projects.

The matrix structure can provide a rapid response to changes, conflicts, and other
project needs. Conflicts are normally minimal, but those requiring resolution are easily
resolved using hierarchical referral.

This rapid response is a result of the project manager’s authority to commit company
resources, provided that scheduling conflicts with other projects can be eliminated.
Furthermore, the project manager has the authority independently to establish his own
project policies and procedures, provided that they do not conflict with company poli-
cies. This can do away with red tape and permit a better balance among time, cost, and
performance.

The matrix structure provides us with the best of two worlds: the traditional structure
and the matrix structure. The advantages of the matrix structure eliminate almost all of the
disadvantages of the traditional structure. The word “matrix” often brings fear to the hearts
of executives because it implies radical change, or at least they think that it does. If we take
a close look at Figure 3-6, we can see that the traditional structure is still there. The matrix
is simply horizontal lines superimposed over the traditional structure. The horizontal lines
will come and go as projects start up and terminate, but the traditional structure will
remain.

Matrix structures are not without their disadvantages, as shown in Table 3-6. The first
three elements are due to the horizontal and vertical work flow requirements of a matrix.
Actually the flow may even be multidimensional if the project manager has to report to
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TABLE 3-6. DISADVANTAGES OF A PURE MATRIX ORGANIZATIONAL FORM

e Multidimensional information flow.

e Multidimensional work flow.

e Dual reporting.

e Continuously changing priorities.

e Management goals different from project goals.

e Potential for continuous conflict and conflict resolution.

¢ Difficulty in monitoring and control.

e Company-wide, the organizational structure is not cost-effective because more people than necessary are
required, primarily administrative.

e Each project organization operates independently. Care must be taken that duplication of efforts does not
occeur.

o More effort and time are needed initially to define policies and procedures, compared to traditional form.

e Functional managers may be biased according to their own set of priorities.

e Balance of power between functional and project organizations must be watched.

e Balance of time, cost, and performance must be monitored.

e Although rapid response time is possible for individual problem resolution, the reaction time can become

quite slow.

Employees and managers are more susceptible to role ambiguity than in traditional form.

e Conflicts and their resolution may be a continuous process (possibly requiring support of an organizational
development specialist).

e People do not feel that they have any control over their own destiny when continuously reporting to multi-
ple managers.

customers or corporate or other personnel in addition to his superior and the functional line
managers.

Most companies believe that if they have enough resources to staff all of the projects
that come along, then the company is “overstaffed.” As a result of this philosophy, priori-
ties may change continuously, perhaps even daily. Management’s goals for a project may
be drastically different from the project’s goals, especially if executive involvement is
lacking during the definition of a project’s requirements in the planning phase. In a matrix,
conflicts and their resolution may be a continuous process, especially if priorities change
continuously. Regardless of how mature an organization becomes, there will always exist
difficulty in monitoring and control because of the complex, multidirectional work flow.
Another disadvantage of the matrix organization is that more administrative personnel are
needed to develop policies and procedures, and therefore both direct and indirect adminis-
trative costs will increase. In addition, it is impossible to manage projects with a matrix if
there are steep horizontal or vertical pyramids for supervision and reporting, because each
manager in the pyramid will want to reduce the authority of the managers operating within
the matrix. Each project organization operates independently. Duplication of effort can
easily occur; for example, two projects might be developing the same cost accounting pro-
cedure, or functional personnel may be doing similar R&D efforts on different projects.
Both vertical and horizontal communication is a must in a project matrix organization.

One of the advantages of the matrix is a rapid response time for problem resolution.
This rapid response generally applies to slow-moving projects where problems occur
within each functional unit. On fast-moving projects, the reaction time can become quite
slow, especially if the problem spans more than one functional unit. This slow reaction
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time exists because the functional employees assigned to the project do not have the
authority to make decisions, allocate functional resources, or change schedules. Only
the line managers have this authority. Therefore, in times of crisis, functional managers
must be actively brought into the “big picture” and invited to team meetings.

Middleton has listed four additional undesirable results of matrix organizations,
results that can affect company capabilities>:

® Project priorities and competition for talent may interrupt the stability of the orga-
nization and interfere with its long-range interests by upsetting the traditional busi-
ness of functional organizations.

® | ong-range plans may suffer as the company gets more involved in meeting sched-
ules and fulfilling the requirements of temporary projects.

@ Shifting people from project to project may disrupt the training of employees and
specialists, thereby hindering the growth and development within their fields of
specialization.

® Lessons learned on one project may not be communicated to other projects.

Davis and Lawrence have identified nine additional matrix pathologies™*:

Power struggles: The horizontal versus vertical hierarchy.

Anarchy: Formation of organizational islands during periods of stress.

Groupitis: Confusing the matrix as being synonymous with group decision making.
Collapse during economic crunch: Flourishing during periods of growth and col-
lapsing during lean times.

Excessive overhead: How much matrix supervision is actually necessary?
Decision strangulation: Too many people involved in decision-making.

Sinking: Pushing the matrix down into the depths of the organization.

Layering: A matrix within a matrix.

Navel gazing: Becoming overly involved in the internal relationships of the
organization.

The matrix structure therefore becomes a compromise in an attempt to obtain the best of
two worlds. In pure product management, technology suffered because there wasn’t a single
group for planning and integration. In the pure functional organization, time and schedule
were sacrificed. Matrix project management is an attempt to obtain maximum technology and
performance in a cost-effective manner and within time and schedule constraints.

We should note that with proper executive-level planning and control, all of the disadvan-
tages can be eliminated. This is the only organizational form where such control is possible.
But companies must resist creating more positions in executive management than are

13. Reprinted by permission of Harvard Business Review. From C. J. Middleton, “How to Set Up a Project
Organization,” Harvard Business Review, March—-April 1967. Copyright © 1967 by the Harvard Business School
Publishing Corporation; all rights reserved.

14. Stanley M. Davis and Paul R. Lawrence, Matrix (adapted from pp. 129-144), © 1977. Adapted by permis-
sion of Pearson Education, Inc., Upper Saddle River, NJ.
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actually necessary as this will drive up overhead rates. However, there is a point where the
matrix will become mature and fewer people will be required at the top levels of management.

Previously we identified the necessity for the project manager to be able to establish
his own policies, procedures, rules, and guidelines. Obviously, with personnel reporting in
two directions and to multiple managers, conflicts over administration can easily occur.

Most practitioners consider the matrix to be a two-dimensional system where each
project represents a potential profit center and each functional department represents a cost
center. (This interpretation can also create conflict because functional departments may
feel that they no longer have an input into corporate profits.) For large corporations with
multiple divisions, the matrix is no longer two-dimensional, but multidimensional.

William C. Goggin has described geographical area and space and time as the third
and fourth dimensions of the Dow Corning matrix*®:

Geographical areas . . . business development varied widely from area to area, and the profit-
center and cost-center dimensions could not be carried out everywhere in the same manner.
.. . Dow Corning area organizations are patterned after our major U.S. organizations.
Although somewhat autonomous in their operation, they subscribe to the overall corporate
objectives, operating guidelines, and planning criteria. During the annual planning cycle, for
example, there is a mutual exchange of sales, expense, and profit projections between the
functional and business managers headquartered in the United States and the area managers
around the world.

Space and time. . . . A fourth dimension of the organization denotes fluidity and move-
ment through time. . . . The multidimensional organization is far from rigid; it is constantly
changing. Unlike centralized or decentralized systems that are too often rooted deep in the
past, the multidimensional organization is geared toward the future: Long-term planning is
an inherent part of its operation.

Goggin then went on to describe the advantages that Dow Corning expected to gain from
the multidimensional organization:

® Higher profit generation even in an industry (silicones) price-squeezed by compe-
tition. (Much of our favorable profit picture seems due to a better overall under-
standing and practice of expense controls through the company.)

® Increased competitive ability based on technological innovation and product qual-
ity without a sacrifice in profitability.

® Sound, fast decision-making at all levels in the organization, facilitated by strati-
fied but open channels of communications, and by a totally participative working
environment.

® A healthy and effective balance of authority among the businesses, functions, and
areas.

® Progress in developing short- and long-range planning with the support of all
employees.

15. Reprinted by permission of Harvard Business Review. From William C. Goggin, “How the Multidimensional
Structure Works at Dow Corning,” Harvard Business Review, January—February 1974, pp. 56-57. Copyright ©
1973 by the Harvard Business School Publishing Corporation; all rights reserved.
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Resource allocations that are proportional to expected results.

More stimulating and effective on-the-job training.

Accountability that is more closely related to responsibility and authority.
Results that are visible and measurable.

More top-management time for long-range planning and less need to become
involved in day-to-day operations.

Obviously, the matrix structure is the most complex of all organizational forms.
Grinnell and Apple define four situations where it is most practical to consider a matrix:

® \When complex, short-run products are the organization’s primary output.

® \When a complicated design calls for both innovation and timely completion.

@ \When several kinds of sophisticated skills are needed in designing, building, and
testing the products—skills then need constant updating and development.

@ \When a rapidly changing marketplace calls for significant changes in products,
perhaps between the time they are conceived and delivered.

Matrix implementation requires:

® Training in matrix operations

® Training in how to maintain open communications
® Training in problem solving

® Compatible reward systems

® Role definitions

3.7 MODIFICATION OF MATRIX STRUCTURES

The matrix can take many forms, but there are basically three common varieties. Each type
represents a different degree of authority attributed to the program manager and indirectly
identifies the relative size of the company. As an example, in the matrix of Figure 3-6, all
program managers report directly to the general manager. This type of arrangement works
best for small companies that have few projects and assumes that the general manager has
sufficient time to coordinate activities between his project managers. In this type of arrange-
ment, all conflicts between projects are referred to the general manager for resolution.

As companies grow in size and the number of projects, the general manager will find
it increasingly difficult to act as the focal point for all projects. A new position must be
created, that of director of programs, or manager of programs or projects, who is respon-
sible for all program management. See Figure 3-7.

Executives contend that an effective span of control is five to seven people. Does this
apply to the director of project management as well? Consider a company that has fifteen

16. S. K. Grinnell and H. P. Apple, “When Two Bosses Are Better Than One,” Machine Design, January 1975,
pp. 84-87.



114

ORGANIZATIONAL STRUCTURES

GENERAL
MANAGER

DIRECTOR:
PROJECT MGMT

DIRECTOR: DIRECTOR:
ENGINEERING OPERATIONS

FIGURE 3-7. Development of a director of project management.

projects going on at once. There are three projects over $5 million, seven are between
$1 and $3 million, and five projects are under $700,000. Each project has a full-time
project manager. Can all fifteen project managers report to the same person? The company
solved this problem by creating a deputy director of project management. All projects over
$1 million reported to the director, and all projects under $1 million went to the deputy
director. The director’s rationale soon fell by the wayside when he found that the more
severe problems that were occupying his time were occurring on projects with a smaller
dollar volume, where flexibility in time, cost, and performance was nonexistent and trade-
offs were almost impossible. If the project manager is actually a general manager, then the
director of project management should be able to supervise effectively more than seven
project managers. The desired span of control, of course, will vary from company to com-
pany and must take into account:

The demands imposed on the organization by task complexity
Available technology

The external environment

The needs of the organizational membership

The types of customers and/or products
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As companies expand, it is inevitable that new and more complex conflicts arise. The
control of the engineering functions poses such a problem:

Should the project manager have ultimate responsibility for the engineering func-
tions of a project, or should there be a deputy project manager who reports to the
director of engineering and controls all technical activity?

Although there are pros and cons for both arrangements, the problem resolved itself in
the company mentioned above when projects grew so large that the project manager became
unable to handle both the project management and project engineering functions. Then, as
shown in Figure 3-8, a chief project engineer was assigned to each project as deputy project
manager, but remained functionally assigned to the director of engineering. The project man-
ager was now responsible for time and cost considerations, whereas the project engineer was
concerned with technical performance. The project engineer can be either “solid” vertically
and “dotted” horizontally, or vice versa. There are also situations where the project engineer
may be “solid” in both directions. The decision usually rests with the director of engineering.
Of course, in a project where the project engineer would be needed on a part-time basis only,
he would be solid vertically and dotted horizontally.

Engineering directors usually demand that the project engineer be solid vertically in
order to give technical direction. As one director of engineering stated, “Only engineers
that report to me will have the authority to give technical direction to other engineers. After
all, how else can | be responsible for the technical integrity of the product when direction
comes from outside my organization?”

This subdivision of functions is necessary in order to control large projects adequately.
However, for small projects, say $100,000 or less, it is quite common on R&D projects for

GENERAL
MANAGER

DIRECTOR: DIRECTOR: DIRECTOR:
PROJECT MGT. ENGINEERING OPERATIONS

1 MANAGER X X
— MANAGERY Y
refrm - |
' H
1 1 MANAGER z z T
V| == :
PROJECT OFFICE CONTROL

FIGURE 3-8. Placing project engineering in the project office.
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FIGURE 3-9. Philosophy of management.

an engineer to serve as the project manager as well as the project engineer. Here, the
project manager must have technical expertise, not merely understanding. Furthermore, this
individual can still be attached to a functional engineering support unit other than project
engineering. As an example, a mechanical engineering department receives a government
contract for $75,000 to perform tests on a new material. The proposal is written by an engi-
neer attached to the department. When the contract is awarded, this individual, although not
in the project engineering department, can fulfill the role of project manager and project
engineer while still reporting to the manager of the mechanical engineering department. This
arrangement works best (and is cost-effective) for short-duration projects that cross a mini-
mum number of functional units.

Finally, we must discuss the characteristics of a project engineer. In Figure 3-9, most
people would place the project manager to the right of center with stronger human skills
than technical skills, and the project engineer to the left of center with stronger technical
skills than human skills. How far from the center point will the project manager and project
engineer be? Today, many companies are merging project management and project engi-
neering into one position. This can be seen in Table 3-7. The project manager and project

TABLE 3-7. PROJECT MANAGEMENT COMPARED TO PROJECT ENGINEERING

Project Management Project Engineering

e Total project planning e Total project planning
e Cost control e Cost control

e Schedule control e Schedule control

e System specifications e System specifications
e Logistics support e Logistics support

e Contract control e Configuration control

e Report preparation and distribution e Fabrication, testing, and production technical
e Procurement leadership support

L]

Identification of reliability and
maintainability requirements
Staffing

e Priority scheduling

e Management information systems
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engineer have similar functions above the line but different ones below the line.!” The main
reason for separating project management from project engineering is so that the project
engineer will remain “solid” to the director of engineering in order to have the full author-
ity to give technical direction to engineering.

3.8 THE STRONG, WEAK, OR BALANCED MATRIX

: o Matrix structures can be strong, weak, or balanced. The strength of the
PMB.0K® G_uu_ie, ALl matrix is based upon who has more influence over the daily performance

Matrix Organizational Structures . . .
Figures 2-8, 2-9, 2-10 of the workers: project manager or line managers. If the project manager
has more influence over the worker, then the matrix structure functions as
a strong matrix as seen through the eyes of the project manager. If the line manager has
more influence than does the project manager, then the organization functions as a weak

matrix as seen by the project manager.

The most common differentiator between a strong and weak matrix is where the com-
mand of technology resides: project manager or line managers. If the project manager has
a command of technology and is recognized by the line managers and the workers as being
a technical expert, then the line managers will allow the workers to take technical direc-
tion from the project manager. This will result in a strong matrix structure. Workers will
seek solutions to their problems from the project manager first and the line managers sec-
ond. The reverse is true for a weak matrix. Project managers in a strong matrix generally
possess more authority than in a weak matrix.

When a company desires a strong matrix, the project manager is generally promoted from
within the organization and may have had assignments in several line functions throughout the
organization. In a weak matrix, the company may hire from outside the organization but
should at least require that the person selected understand the technology and the industry.

3.9 CENTER FOR PROJECT MANAGEMENT EXPERTISE

In project-driven companies, the creation of a project management division
is readily accepted as a necessity to conduct business. Organizational restruc-
turing can quite often occur based on environmental changes and customer
needs. In non—project-driven organizations, employees are less tolerant of organizational
change. Power, authority, and turf become important. The implementation of a separate divi-
sion for project management is extremely difficult. Resistance can become so strong that the
entire project management process can suffer.

Recently, non-project-driven companies have created centers for project management
expertise. These centers are not necessarily formal line organizations, but more informal
committees whose membership may come from each functional unit of the company. The
assignment to the center for expertise can be part-time or full-time; it may be only for six

PMBOK® Guide, 4th Edition
1.4.4 Project Management Office

17. Procurement, reliability, and maintainability may fall under the responsibility of the project engineer in some
companies.
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months to a year; and it may or may not require the individual to manage projects. Usually,
the center for expertise has as its charter:

@ To develop and update a methodology for project management. The methodology
usually advocates informal project management.

® To act as a facilitator or trainer in conducting project management training programs.

@ To provide project management assistance to any employee who is currently manag-
ing projects and requires support in planning, scheduling, and controlling projects.

® To develop or maintain files on “lessons learned” and to see that this information
is made available to all project managers.

Since these centers pose no threat to the power and authority of line managers, support is
usually easy to obtain.

3.10 MATRIX LAYERING

Matrix layering can be defined as the creation of one matrix within a second matrix. For
example, a company can have a total company matrix, and each division or department
(i.e., project engineering) can have its own internalized matrix. In the situation of a matrix
within a matrix, all matrices are formal operations.

Matrix layering can also be a mix of formal and informal organizations. The formal matrix
exists for work flow, but there can also exist an informal matrix for information flow. There are
also authority matrices, leadership matrices, reporting matrices, and informal technical direc-
tion matrices.

An example of layering would be the multidimensional matrix, shown in Figure 3-10,
where each slice represents either time, distance, or geographic area. For example, a New York

e
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FIGURE 3-10. The multidimensional matrix.
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bank utilizes a multinational matrix to control operations in foreign countries. In this case,
each foreign country would represent a different slice of the total matrix.

3.11 SELECTING THE ORGANIZATIONAL FORM

Project management has matured as an outgrowth of the need to develop and
produce complex and/or large projects in the shortest possible time, within
anticipated cost, with required reliability and performance, and (when applic-
able) to realize a profit. Granted that organizations have become so complex that traditional
organizational structures and relationships no longer allow for effective management, how can
executives determine which organizational form is best, especially since some projects last for
only a few weeks or months while others may take years?

To answer this question, we must first determine whether the necessary characteristics
exist to warrant a project management organizational form. Generally speaking,
the project management approach can be effectively applied to a onetime undertaking
that is*®:

PMBOK® Guide, 4th Edition

2.4 Organizational Influences

Definable in terms of a specific goal

Infrequent, unique, or unfamiliar to the present organization
Complex with respect to interdependence of detailed tasks
Critical to the company

Once a group of tasks is selected and considered to be a project, the next step is to
define the kinds of projects, described in Section 2.5. These include individual, staff, spe-
cial, and matrix or aggregate projects.

Unfortunately, many companies do not have a clear definition of what a project is. As
a result, large project teams are often constructed for small projects when they could be
handled more quickly and effectively by some other structural form. All structural forms
have their advantages and disadvantages, but the project management approach appears to
be the best possible alternative.

The basic factors that influence the selection of a project organizational form are:

Project size

Project length

Experience with project management organization
Philosophy and visibility of upper-level management
Project location

Auvailable resources

Unique aspects of the project

18. John M. Stewart, “Making Project Management Work.” Reprinted with permission from Business Horizons,
Fall 1965 (p. 54). Copyright © 1964 by the Board of Trustees at Indiana University.
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/ Facilities Development \

Interim Capital Equipment Projects

FIGURE 3-11. Matrix development in manufacturing.

This last item requires further comment. Project management (especially with a
matrix) usually works best for the control of human resources and thus may be more appli-
cable to labor-intensive projects rather than capital-intensive projects. Labor-intensive
organizations have formal project management, whereas capital-intensive organizations
may use informal project management. Figure 3—-11 shows how matrix management was
implemented by an electric equipment manufacturer. The company decided to use frag-
mented matrix management for facility development projects. After observing the success
of the fragmented matrix, the executives expanded matrix operations to include interim
and ongoing capital equipment projects. The first three levels were easy to implement. The
fourth level, ongoing business, was more difficult to convert to matrix because of func-
tional management resistance and the fear of losing authority.

Four fundamental parameters must be analyzed when considering implementation of
a project organizational form:

® Integrating devices
® Authority structure
® [nfluence distribution
® Information system

Project management is a means of integrating all company efforts, especially research
and development, by selecting an appropriate organizational form. Two questions arise
when we think of designing the organization to facilitate the work of the integrators®®:

® s it better to establish a formal integration department, or simply to set up inte-
grating positions independent of one another?

@ |If individual integrating positions are set up, how should they be related to the
larger structure?

19. William P. Killian, “Project Management—Future Organizational Concepts,” Marquette Business Review,
Vol. 2, 1971, pp. 90-107.
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Informal integration works best if, and only if, effective collaboration can be achieved
between conflicting units. Without any clearly defined authority, the role of the integrator
is simply to act as an exchange medium across the interface of two functional units. As the
size of the organization increases, formal integration positions must exist, especially in sit-
uations where intense conflict can occur (e.g., research and development).

Not all organizations need a pure matrix structure to achieve this integration. Many
problems can be solved simply through the chain of command, depending on the size of
the organization and the nature of the project. The organization needed to achieve project
control can vary in size from one person to several thousand people. The organizational
structure needed for effective project control is governed by the desires of top management
and project circumstances.

Top management must decide on the authority structure that will control the integra-
tion mechanism. The authority structure can range from pure functional authority (tradi-
tional management), to product authority (product management), and finally to dual
authority (matrix management). This range is shown in Figure 3-12. From a management
point of view, organizational forms are often selected based on how much authority top
management wishes to delegate or surrender.

Integration of activities across functional boundaries can also be accomplished by
influence. Influence includes such factors as participation in budget planning and approval,
design changes, location and size of offices, salaries, and so on. Influence can also cut
administrative red tape and develop a much more unified informal organization.

Matrix structures are characterized as strong or weak based on the relative influence
that the project manager possesses over the assigned functional resources. When the

|
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FIGURE 3-12. The range of alternatives. Source: Jay R. Galbraith, “Matrix Organization Designs.”
Reprinted with permission from Business Horizons, February 1971 (p. 37). Copyright © 1971 by the
Board of Trustees at Indiana University.
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project manager has more “relative influence” over the performance of the assigned
resources than does the line manager, the matrix structure is a strong matrix. In this case,
the project manager usually has the knowledge to provide technical direction, assign
responsibilities, and may even have a strong input into the performance evaluation of the
assigned personnel. If the balance of influence tilts in favor of the line manager, then
the matrix is referred to as a weak matrix.

Information systems also play an important role. Previously we stated that one of the
advantages of several project management structures is the ability to make both rapid and
timely decisions with almost immediate response to environmental changes. Information
systems are designed to get the right information to the right person at the right time in a
cost-effective manner. Organizational functions must facilitate the flow of information
through the management network.

Galbraith has described additional factors that can influence organizational selection.
These factors are®°:

@ Diversity of product lines

Rate of change of the product lines
Interdependencies among subunits
Level of technology

Presence of economies of scale

® Organizational size

A diversity of project lines requires both top-level and functional managers to maintain
knowledge in all areas. Diversity makes it more difficult for managers to make realistic esti-
mates concerning resource allocations and the control of time, cost, schedules, and technol-
ogy. The systems approach to management requires sufficient information and alternatives to
be available so that effective trade-offs can be established. For diversity in a high-technology
environment, the organizational choice might, in fact, be a trade-off between the flow of work
and the flow of information. Diversity tends toward strong product authority and control.

Many functional organizations consider themselves companies within a company and
pride themselves on their independence. This attitude poses a severe problem in trying to
develop a synergistic atmosphere. Successful project management requires that functional
units recognize the interdependence that must exist in order for technology to be shared
and schedule dates to be met. Interdependency is also required in order to develop strong
communication channels and coordination.

The use of new technologies poses a serious problem in that technical expertise must be
established in all specialties, including engineering, production, material control, and safety.
Maintaining technical expertise works best in strong functional disciplines, provided the
information is not purchased outside the organization. The main problem, however, is how
to communicate this expertise across functional lines. Independent R&D units can be estab-
lished, as opposed to integrating R&D into each functional department’s routine efforts.
Organizational control requirements are much more difficult in high-technology industries
with ongoing research and development than with pure production groups.

20. Jay R. Galbraith, “Matrix Organization Designs.” Reprinted with permission from Business Horizons, February
1971, pp. 29-40. Copyright © 1971 by the Board of Trustees at Indiana University.
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Economies of scale and size can also affect organizational selection. The economies
of scale are most often controlled by the amount of physical resources that a company has
available. For example, a company with limited facilities and resources might find it
impossible to compete with other companies on production or competitive bidding for
larger dollar-volume products. Such a company must rely heavily on maintaining multiple
projects (or products), each of low cost or volume, whereas a larger organization may need
only three or four projects large enough to sustain the organization. The larger the
economies of scale, the more the organization tends to favor pure functional management.

The size of the organization is important in that it can limit the amount of technical
expertise in the economies of scale. While size may have little effect on the organizational
structure, it does have a severe impact on the economies of scale. Small companies, for
example, cannot maintain large specialist staffs and, therefore, incur a larger cost for lost
specialization and lost economies of scale.

The four factors described above for organizational form selections together with the
six alternatives of Galbraith can be regarded as universal. Beyond these universal factors,
we must look at the company in terms of its product, business base, and personnel.
Goodman has defined a set of subfactors related to R&D groups?*:

Clear location of responsibility

Ease and accuracy of communication

Effective cost control

Ability to provide good technical supervision
Flexibility of staffing

Importance to the company

Quick reaction capability to sudden changes in the project
Complexity of the project

Size of the project with relation to other work in-house
Form desired by customer

Ability to provide a clear path for individual promotion

Goodman asked general managers and project managers to select from the above list
and rank the factors from most important to least important in designing an organization.
With one exception—flexibility of staffing—the response from both groups correlated to
a coefficient of 0.811. Clear location of responsibility was seen as the most important fac-
tor, and a path for promotion the least important.

Middleton conducted a mail survey of aerospace firms in an attempt to determine how
well the companies using project management met their objectives. Forty-seven responses
were received. Tables 3-8 and 3-9 identify the results. Middleton stated, “In evaluating the
results of the survey, it appears that a company taking the project organization approach
can be reasonably certain that it will improve controls and customer (out-of-company)
relations, but internal operations will be more complex.”*?

21. Richard A. Goodman, “Organizational Preference in Research and Development,” Human Relations, \Vol. 3,
No. 4, 1970, pp. 279-298.

22. Reprinted with permission of Harvard Business Review. From C. J. Middleton, “How to Set Up a Project
Organization,” Harvard Business Review, March-April 1967, pp. 73-82. Copyright © 1967 by the Harvard
Business School Publishing Corporation; all rights reserved.
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TABLE 3-8. MAJOR COMPANY ADVANTAGES OF PROJECT MANAGEMENT

Advantages Percent of Respondents
e Better control of projects 92%
o Better customer relations 80%
e Shorter product development time 40%
e Lower program costs 30%
e Improved quality and reliability 26%
e Higher profit margins 24%
e Better control over program security 13%

Other Benefits

Better project visibility and focus on results

Improved coordination among company divisions doing work on the project
Higher morale and better mission orientation for employees working on the project
Accelerated development of managers due to breadth of project responsibilities

Source: Reprinted by permission of Harvard Business Review. An exhibit from “How to Set Up a Project Organization,” by
C. J. Middleton, March—April, 1967 (pp. 73-82). Copyright © 1967 by the Harvard Business School Publishing Corporation; all
rights reserved.

The way in which companies operate their project organization is bound to affect the orga-
nization, both during the operation of the project and after the project has been completed and
personnel have been disbanded. The overall effects on the company must be looked at from a
personnel and cost control standpoint. This will be accomplished, in depth, in later chapters.
Although project management is growing, the creation of a project organization does not nec-
essarily ensure that an assigned objective will be accomplished successfully. Furthermore,
weaknesses can develop in the areas of maintaining capability and structural changes.

TABLE 3-9. MAJOR COMPANY DISADVANTAGES OF PROJECT MANAGEMENT

Disadvantages Percent of Respondents
e More complex internal operations 51%
e Inconsistency in application of company policy 32%
e Lower utilization of personnel 13%
e Higher program costs 13%
e More difficult to manage 13%
e Lower profit margins 2%

Other Disadvantages

e Tendency for functional groups to neglect their job and let the project organization do everything
e Too much shifting of personnel from project to project
e Duplication of functional skills in project organization

Source: Reprinted by permission of Harvard Business Review. An exhibit from “How to Set Up a Project Organization,” by
C. J. Middleton, March-April, 1967 (pp. 73-82). Copyright © 1967 by the Harvard Business School Publishing Corporation; all
rights reserved.
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An almost predictable result of using the project management approach is the increase
in management positions. Killian describes the results of two surveys?:

One company compared its organization and management structure as it existed before it
began forming project units with the structure that existed afterward. The number of
departments had increased from 65 to 106, while total employment remained practically
the same. The number of employees for every supervisor had dropped from 13.4 to 12.8.
The company concluded that a major cause of this change was the project groups [see foot-
note 26 for reference article].

Another company uncovered proof of its conclusion when it counted the number of
second-level and higher management positions. It found that it had 11 more vice presidents
and directors, 35 more managers, and 56 more second-level supervisors. Although the
company attributed part of this growth to an upgrading of titles, the effect of the project
organization was the creation of 60 more management positions.

Although the project organization is a specialized, task-oriented entity, it seldom, if
ever, exists apart from the traditional structure of the organization.?* All project manage-
ment structures overlap the traditional structure. Furthermore, companies can have more
than one project organizational form in existence at one time. A major steel product, for
example, has a matrix structure for R&D and a product structure elsewhere.

Accepting a project management structure is a giant step from which there may be no
return. The company may have to create more management positions without changing the
total employment levels. In addition, incorporation of a project organization is almost
always accompanied by the upgrading of jobs. In any event, management must realize that
whichever project management structure is selected, a dynamic state of equilibrium will
be necessary.

3.12 STRUCTURING THE SMALL COMPANY

Small and medium companies generally prefer to have the project manager report fairly
high up in the chain of command, even though the project manager may be working on a
relatively low-priority project. Project managers are usually viewed as less of a threat in
small organizations than in the larger ones, thus creating less of a problem if they report
high up.

Organizing the small company for projects involves two major questions:

® Where should the project manager be placed within the organization?
@ Are the majority of the projects internal or external to the organization?

23. William P. Killian, “Project Management—Future Organizational Concepts,” Marquette Business Review,
Vol. 2, 1971, pp. 90-107.

24. Allen R. Janger, “Anatomy of the Project Organization,” Business Management Record, November 1963,
pp. 12-18.
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These two questions are implicitly related. For either large, complex projects or those
involving outside customers, project managers generally report to a high level in the orga-
nization. For small or internal projects, the project manager reports to a middle- or lower-
level manager.

Small and medium companies have been very successful in managing internal
projects using departmental project management (see Figure 3-2), especially when only a
few functional groups must interface with one another. Quite often, line managers are per-
mitted to wear multiple hats and also act as project managers, thereby reducing the need
for hiring additional project managers.

Customers external to the organization are usually favorably impressed if a small
company identifies a project manager who is dedicated and committed to their project,
even if only on a part-time basis. Thus outside customers, particularly through a competi-
tive bidding environment, respond favorably to a matrix structure, even if the matrix struc-
ture is simply eyewash for the customer. For example, consider the matrix structure shown
in Figure 3—13. Both large and small companies that operate on a matrix usually develop
a separate organizational chart for each customer. Figure 3-13 represents the organiza-
tional chart that would be presented to Alpha Company. The Alpha Company project
would be identified with bold lines and would be placed immediately below the vice pres-
ident, regardless of the priority of the project. After all, if you were the Alpha Company
customer, would you want your project to appear at the bottom of the list?

] [ (e

ALPHA CO.
BOB RAY

IBM

—I BETA CO. I
—I GAMMA CO. I

DELTA CO.

FIGURE 3-13. Matrix for a small company.
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Figure 3-13 also identifies two other key points that are important to small companies.
First, only the name of the Alpha Company project manager, Bob Ray, need be identified.
The reason for this is that Bob Ray may also be the project manager for one or more of the
other projects, and it is usually not a good practice to let the customer know that Bob Ray
will have loyalties split among several projects. Actually, the organization chart shown in
Figure 3-13 is for a machine tool company employing 280 people, with five major and
thirty minor projects. The company has only two full-time project managers. Bob Ray
manages the projects for Alpha, Gamma, and Delta Companies; the Beta Company project
has the second full-time project manager; and the IBM project is being managed person-
ally by the vice president of engineering, who happens to be wearing two hats.

The second key point is that small companies generally should not identify the names
of functional employees because:

® The functional employees are probably part-time.
® It is usually best in small companies for all communications to be transmitted
through the project manager.

Another example of how a simple matrix structure can be used to impress customers
is shown in Figure 3-14. The company identified here actually employs only thirty-eight
people. Very small companies normally assign the estimating department to report directly
to the president, as shown in Figure 3-14. In addition, the senior engineers, who appear to

1
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DESIGN !

DRAFTING START UP ENGINEERING :
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1
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1

1

1

1

1

| SENIOR I L
ENGINEER
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SENIOR L
ENGINEER

FIGURE 3-14. Matrix for a small company.
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be acting in the role of project managers, may simply be the department managers for
drafting, startup, and/or design engineering. Yet, from an outside customer’s perspective,
the company has a dedicated and committed project manager for the project.

3.13 STRATEGIC BUSINESS UNIT (SBU)
PROJECT MANAGEMENT

During the past ten years, large companies have restructured into strategic business units
(SBUs). An SBU is a grouping of functional units that have the responsibility for profit (or
loss) of part of the organization’s core businesses. Figure 3—15 shows how one of the auto-
motive suppliers restructured into three SBUs; one each for Ford, Chrysler, and General
Motors. Each strategic business unit is large enough to maintain its own project and pro-
gram managers. The executive in charge of the strategic business unit may act as the spon-
sor for all of the program and project managers within the SBU. The major benefit of these
types of project management SBUSs is that it allows the SBU to work more closely with the
customer. It is a customer-focused organizational structure.

It is possible for some resources to be shared across several SBUs. Manufacturing
plants can end up supporting more than one SBU. Also, corporate may provide the
resources for cost accounting, human resource management, and training.

A more recent organizational structure, and a more complex one, is shown in Figure
3-16. In this structure, each SBU may end up using the same platform (i.e., powertrain,
chassis, and other underneath components). The platform managers are responsible for the
design and enhancements of each platform, whereas the SBU program managers must
adapt this platform to a new model car. This type of matrix is multidimensional inasmuch
as each SBU could already have an internal matrix. Also, each manufacturing plant could

Program
Managers

FIGURE 3-15. Strategic business unit project management.
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SBU
Platform j Program
Project Managers
,( Management
| Platform >

|Platform i >
|Platform i >

FIGURE 3-16. SBU project management using platform management.
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be located outside of the continental United States, making this structure a multinational,
multidimensional matrix.

3.14 TRANSITIONAL MANAGEMENT

Organizational redesign is occurring at a rapid rate because of shorter product life cycles,
rapidly changing environments, accelerated development of sophisticated information sys-
tems, and increased marketplace competitiveness. Because of these factors, more compa-
nies are considering project management organizations as a solution.

Why have some companies been able to implement this change in a short period of
time while other companies require years? The answer is that successful implementation
requires good transitional management.

Transitional management is the art and science of managing the conversion period
from one organizational design to another. Transitional management necessitates an under-
standing of the new goals, objectives, roles, expectations, and employees’ fears.

A survey was conducted of executives, managers, and employees in thirty-eight com-
panies that had implemented matrix management. Almost all executives felt that the great-
est success could be achieved through proper training and education, both during and after
transition. In addition to training, executives stated that the following fifteen challenges
must be accounted for during transition:

® Transfer of power. Some line managers will find it extremely difficult to accept
someone else managing their projects, whereas some project managers will find it
difficult to give orders to workers who belong to someone else.
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Trust. The secret to a successful transition without formal executive authority will be
trust between line managers, between project managers, and between project and
line managers. It takes time for trust to develop. Senior management should encour-
age it throughout the transition life cycle.

Policies and procedures. The establishment of well-accepted policies and procedures
is a slow and tedious process. Trying to establish rigid policies and procedures at
project initiation will lead to difficulties.

Hierarchical consideration. During transition, every attempt should be made to
minimize hierarchical considerations that could affect successful organizational
maturity.

Priority scheduling. Priorities should be established only when needed, not on a con-
tinual basis. If priority shifting is continual, confusion and disenchantment will occur.
Personnel problems. During transition there will be personnel problems brought on
by moving to new locations, status changes, and new informal organizations. These
problems should be addressed on a continual basis.

Communications. During transition, new channels of communications should be
built but not at the expense of old ones. Transition phases should show employees
that communication can be multidirectional, for example, a project manager talk-
ing directly to functional employees.

Project manager acceptance. Resistance to the project manager position can be con-
trolled through proper training. People tend to resist what they do not understand.
Competition. Although some competition is healthy within an organization, it can
be detrimental during transition. Competition should not be encouraged at the
expense of the total organization.

Tools. It is common practice for each line organization to establish its own tools and
techniques. During transition, no attempt should be made to force the line organi-
zations to depart from their current practices. Rather, it is better for the project man-
agers to develop tools and techniques that can be integrated with those in the
functional groups.

Contradicting demands. During transition and after maturity, contradicting
demands will be a way of life. When they first occur during transition, they should
be handled in a “working atmosphere” rather than a crisis mode.

Reporting. If any type of standardization is to be developed, it should be for
project status reporting, regardless of the size of the project.

Teamwork. Systematic planning with strong functional input will produce team-
work. Using planning groups during transition will not obtain the necessary func-
tional and project commitments.

Theory X-Theory Y. During transition, functional employees may soon find them-
selves managed under either Theory X or Theory Y approaches. People must real-
ize (through training) that this is a way of life in project management, especially
during crises.

Overmanagement costs. A mistake often made by executives is thinking that
projects can be managed with fewer resources. This usually leads to disaster
because undermanagement costs may be an order of magnitude greater than over-
management costs.
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Transition to a project-driven matrix organization is not easy. Managers and profes-
sionals contemplating such a move should know:

Proper planning and organization of the transition on a life-cycle basis will facili-
tate a successful change.

Training of the executives, line managers, and employees in project management
knowledge, skills, and attitudes is critical to a successful transition and probably
will shorten the transition time.

Employee involvement and acceptance may be the single most important function
during transition.

The strongest driving force of success during transition is a demonstration of com-
mitment to and involvement in project management by senior executives.
Organizational behavior becomes important during transition.

Commitments made by senior executives prior to transition must be preserved dur-
ing and following transition.

Major concessions by senior management will come slowly.

Schedule or performance compromises are not acceptable during transition; cost
overruns may be acceptable.

Conflict among participants increases during transition.

If project managers are willing to manage with only implied authority during tran-
sition, then the total transition time may be drastically reduced.

It is not clear how long transition will take.

Transition from a classical or product organization to a project-driven organization is
not easy. With proper understanding, training, demonstrated commitment, and patience,
transition will have a good chance for success.

3.15 STUDYING TIPS FOR THE PMI® PROJECT MANAGEMENT

CERTIFICATION EXAM

This section is applicable as a review of the principles to support the knowledge areas and
domain groups in the PMBOK® Guide. This chapter addresses:

Human Resources Management
Planning

Understanding the following principles is beneficial if the reader is using this text to
study for the PMP® Certification Exam:

Different types of organizational structures
Advantages and disadvantages of each structure
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@ In which structure the project manager possesses the greatest amount of authority
@ In which structure the project manager possesses the least amount of authority
® Three types of matrix structures

In Appendix C, the following Dorale Products mini—case studies are applicable:

Dorale Products (G) [Human Resources Management]
Dorale Products (H) [Human Resources Management]
Dorale Products (J) [Human Resources Management]
Dorale Products (K) [Human Resources Management]

The following multiple-choice questions will be helpful in reviewing the principles of
this chapter:

1. In which organizational form is it most difficult to integrate project activities?
A. Classical/traditional
B. Projectized
C. Strong matrix
D. Weak matrix

2. In which organization form would the project manager possess the greatest amount of
authority?
A. Classical/traditional
B. Projectized
C. Strong matrix
D. Weak matrix

3. In which organizational form does the project manager often have the least amount of
authority?
A. Classical/traditional
B. Projectized
C. Strong matrix
D. Weak matrix

4. Inwhich organizational form is the project manager least likely to share resources with other
projects?
A. Classical/traditional
B. Projectized
C. Strong matrix
D. Weak matrix

5. In which organizational form do project managers have the greatest likelihood of possess-
ing reward power and have a wage-and-salary administration function? (The project and line
manager are the same person.)

A. Classical/traditional
B. Projectized

C. Strong matrix

D. Weak matrix
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6. In which organizational form is the worker in the greatest jeopardy of losing his or her job
if the project gets canceled?
A. Classical/traditional
B. Projectized
C. Strong matrix
D. Weak matrix

7. In which type of matrix structure would a project manager most likely have a command of
technology?
A. Strong matrix
B. Balanced matrix
C. Weak matrix
D. Cross-cultural matrix

N o g s wDdh PR
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3-1 Much has been written about how to identify and interpret signs that indicate that a new
organizational form is needed. Grinnell and Apple have identified five signs in addition to those
previously described in Section 3.6%°:

Management is satisfied with its technical skills, but projects are not meeting time,
cost, and other project requirements.

There is a high commitment to getting project work done, but great fluctuation in how
well performance specifications are met.

Highly talented specialists involved in the project feel exploited and misused.
Particular technical groups or individuals constantly blame each other for failure to
meet specifications or delivery dates.

Projects are on time and to specification, but groups and individuals aren’t satisfied
with the achievement.

Grinnell and Apple state that there is a good chance that a matrix structure will eliminate or
alleviate these problems. Do you agree or disagree? Does your answer depend on the type of
project? Give examples or counterexamples to defend your answers.

25. See note 16.
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3-2 One of the most difficult problems facing management is that of how to minimize the
transition time between changeover from a purely traditional organizational form to a project
organizational form. Managing the changeover is difficult in that management must consis-
tently “provide individual training on teamwork and group problem solving; also, provide the
project and functional groups with assignments to help build teamwork.”

3-3 Do you think that personnel working in a project organizational structure should undergo
“therapy” sessions or seminars on a regular basis so as to better understand their working envi-
ronment? If yes, how frequently? Does the frequency depend upon the project organizational
form selected, or should they all be treated equally?

3-4  Which organizational form would be best for the following corporate strategies?

a. Developing, manufacturing, and marketing many diverse but interrelated technologi-
cal products and materials

b. Having market interests that span virtually every major industry

c. Becoming multinational with a rapidly expanding global business

d. Working in a business environment of rapid and drastic change, together with strong
competition

3-5 Do you think that documenting relationships is necessary in order to operate effectively in
any project organizational structure? How would you relate your answer to a statement made in the
previous chapter that each project can set up its own policies, procedures, rules, and directives as
long as they conform to company guidelines?

3-6 In general, how could each of the following parameters influence your choice for an
organizational structure? Explain your answers in as much depth as possible.

The project cost

The project schedule

The project duration

The technology requirements

The geographical locations

The required working relationships with the customer

h® Q20T

3-7 In general, what are the overall advantages and disadvantages of superimposing one
organizational form over another?

3-8 Indeciding to go to a new organizational form, what impact should the capabilities of the
following groups have on your decision?

a. Top management
b. Middle management
c. Lower-level management

3-9 Should a company be willing to accept a project that requires immediate organizational
restructuring? If so, what factors should it consider?

3-10 Table 2-6 identifies the different life cycles of programs, projects, systems, and products.
For each of the life cycles’ phases, select a project organizational form that you feel would work
best. Defend your answer with examples, advantages, and disadvantages.

3-11 A major steel producer in the United States uses a matrix structure for R&D. Once the
product is developed, the product organizational structure is used. Are there any advantages to
this setup?
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3-12 A major American manufacturer of automobile parts has a division that has successfully
existed for the past ten years with multiple products, a highly sophisticated R&D section, and a
pure traditional structure. The growth rate for the past five years has been 12 percent. Almost all
middle and upper-level managers who have worked in this division have received promotions
and transfers to either another division or corporate headquarters. According to “the book,” this
division has all the prerequisites signifying that they should have a project organizational form
of some sort, and yet they are extremely successful without it. Just from the amount of informa-
tion presented, how can you account for their continued success? What do you think would be
the major obstacles in convincing the personnel that a new organizational form would be better?
Do you think that continued success can be achieved under the present structure?

3-13 Several authors contend that technology suffers in a pure product organizational form
because there is no one group responsible for long-range planning, whereas the pure functional
organization tends to sacrifice time and schedule. Do you agree or disagree with this statement?
Defend your choice with examples.

3-14 Below are three statements that are often used to describe the environment of a matrix.
Do you agree or disagree? Defend your answer.

a. Project management in a matrix allows for fuller utilization of personnel.

b. The project manager and functional manager must agree on priorities.

c. Decision-making in a matrix requires continual trade-offs on time, cost, technical risk,
and uncertainty.

3-15 Assume that you have to select a project organizational form for a small company. For
each form described in this chapter, discuss the applicability and state the advantages and dis-
advantages as they apply to this small company. (You may find it necessary to first determine
the business base of the small company.)

3-16 How would each person identified below respond to the question, “How many bosses do
you have?”

a. Project manager
b. Functional team member
c¢. Functional manager

(Repeat for each organizational form discussed in this chapter.)

3-17 If a project were large enough to contain its own resources, would a matrix organizational
form be acceptable?

3-18 One of the most common reasons for not wanting to adopt a matrix is the excessive
administrative costs and accompanying overhead rates. Would you expect the overhead rates to
decrease as the matrix matures? (Disregard other factors that can influence the overhead rates,
such as business base, growth rate, etc.)

3-19 Which type of organizational structure is best for R&D personnel to keep in touch with
other researchers?

3-20 Which type of organizational form fosters teamwork in the best manner?

3-21 Canadian bankers have been using the matrix organizational structure to create “banking
general managers” for all levels of a bank. Does the matrix structure readily admit itself to a
banking environment in order to create future managers? Can we consider a branch manager as
a matrix project manager?
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3-22 A major utility company in Cleveland has what is commonly called “fragmented”
project management, where each department maintains project managers through staff posi-
tions. The project managers occasionally have to integrate activities that involve departments
other than their own. Each project normally requires involvement of several people. The com-
pany also has product managers operating out of a rather crude project (product) organizational
structure. Recently, the product managers and project managers were competing for resources
within the same departments.

To complicate matters further, management has put a freeze on hiring. Last week top man-
agement identified 120 different projects that could be undertaken. Unfortunately, under the
current structure there are not enough staff project managers available to handle these projects.
Also, management would like to make better use of the scarce functional resources.

Staff personnel contend that the solution to the above problems is the establishment of a
project management division under which there will be a project management department and
a product management department. The staff people feel that under this arrangement better
utilization of line personnel will be made, and that each project can be run with fewer staff peo-
ple, thus providing the opportunity for more projects. Do you agree or disagree, and what prob-
lems do you foresee?

3-23 Some organizational structures are considered to be “project-driven.” Define what is
meant by “project-driven.” Which organizational forms described in this chapter would fall
under your definition?

3-24 Are there any advantages to having a single project engineer as opposed to having a com-
mittee of key functional employees who report to the director of engineering?

3-25 The major difficulty in the selection of a project organizational form involves placement
of the project manager. In the evolutionary process, the project manager started out reporting
to a department head and ultimately ended up reporting to a senior executive. In general, what
were the major reasons for having the project manager report higher and higher in the organi-
zational structure?

3-26 Ralph is a department manager who is quite concerned about the performance of the peo-
ple beneath him. After several months of analysis, Ralph has won the acceptance of his supe-
riors for setting up a project management structure in his department. Out of the twenty-three
departments in the company, his will be the only one with formalized project management.
Can this situation be successful even though several projects require interfacing with other
departments?

3-27 A large electronics corporation has a multimillion dollar project in which 90 percent of the
work stays within one division. The division manager wants to be the project manager. Should this
be allowed even though there exists a project management division?

3-28 The internal functioning of an organization must consider:

® The demands imposed on the organization by task complexity

® Available technology

® The external environment

® The needs of the organizational membership

Considering these facts, should an organization search for the one best way to organize under
all conditions? Should managers examine the functioning of an organization relative to its
needs, or vice versa?
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3-29 Project managers, in order to get the job accomplished, need adequate organizational
status and authority. One corporate executive contends that an organizational chart such as that
in Figure 3-6 can be modified to show that the project managers have adequate authority by
placing the department managers in boxes at the top of the functional responsibility arrow-
heads. The executive further contends that, with this approach, the project managers appear to
be higher in the organization than their departmental counterparts but are actually equal in
status. Do you agree or disagree with the executive’s idea? Will there be a proper balance of
power between project and department managers with this organizational structure?

3-30 Defend or attack the following two statements concerning the operation of a matrix:

® There should be no disruption due to dual accountability.
@ Adifference in judgment should not delay work in progress.

3-31 A company has fifteen projects going on at once. Three projects are over $5 million,
seven projects are between $1 million and $3 million, and five projects are between $500,000
and $700,000. Each project has a full-time project manager. Just based upon this information,
which organizational form would be best? Can all the project managers report to the same
person?

3-32 A major insurance company is considering the implementation of project management.
The majority of the projects in the company are two weeks in duration, with very few existing
beyond one month. Can project management work here?

3-33 The definition of project management in Section 1.9 identifies project teams and task
forces. How would you distinguish between a project team and a task force, and what indus-
tries and/or projects would be applicable to each?

3-34 Can informal project management work in a structured environment at the same time as
formal project management and share the same resources?

3-35 Several people believe that the matrix structure can be multidimensional (as shown in
Figure 3-12). Explain the usefulness of such a structure.

3-36 Many companies have informal project management where work flows horizontally, but
in an informal manner. What are the characteristics of informal project management? Which
types of companies can operate effectively with informal project management?

3-37 Some companies have tried to develop a matrix within a matrix. Is it possible to have a
matrix for formal project control and an internal authority matrix, communication matrix,
responsibility matrix, or a combination of several of these?

3-38 Is it possible for a matrix to get out of control because of too many small projects, each
competing for the same shared resources? If so, how many projects are too many? How can
management control the number of projects? Does your answer depend on whether the organi-
zation is project-driven or non—project-driven?

3-39 A government subcontractor operates with a pure specialized product management orga-
nizational structure and has four product lines. All employees are required to have a top secret
security clearance. The subcontractor’s plant is structured such that each of the four product
lines occupies a secured area in the building. Employees wear security badges that give them
access to the different areas. Most of the employees are authorized to have access only to their
area. Only the executives have access to all four areas. For security reasons, functional employ-
ees are not permitted to discuss the product lines with each other.
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Many of the projects performed in each of the product lines are identical, and severe dupli-
cation of efforts exist. Management is interested in converting over to a matrix structure to min-
imize the duplication of effort. What problems must be overcome before and during matrix
implementation?

3-40 A company has decided to go to full project management utilizing a matrix structure. Can
the implementation be done in stages? Can the matrix be partially implemented, say, in one por-
tion of the organization, and then gradually expanded across the rest of the company?

3-41 A company has two major divisions, both housed under the same roof. One division is
the aerospace group, where all activities are performed within a formal matrix. The second divi-
sion is the industrial group, which operates with pure product management, except for the MIS
department, which has an informal matrix. If both divisions have to share common corporate
resources, what problems can occur?

3-42 Several Fortune 100 corporations have a corporate engineering group that assumes the
responsibility of the project management—project engineering function for all major capital
projects in all divisions worldwide. Explain how the corporate engineering function should
work, as well as its advantages and disadvantages.

CASE STUDY

JONES AND SHEPHARD ACCOUNTANTS, INC.*

By 1990, Jones and Shephard Accountants, Inc. (J&S) was a midsized company and ranked 38th
in size by the American Association of Accountants. In order to compete with the larger firms,
J&S formed an Information Services Division designed primarily for studies and analyses. By
1995, the Information Services Division (ISD) had fifteen employees.

In 1997, the ISD purchased three largecomputers. With this increased capacity, J&S expanded
its services to help satisfy the needs of outside customers. By September 1998, the internal and
external workloads had increased to a point where the ISD now employed over fifty people.

The director of the division was very disappointed in the way that activities were being
handled. There was no single person assigned to push through a project, and outside customers
did not know whom to call to get answers regarding project status. The director found that most
of his time was being spent on day-to-day activities such as conflict resolution instead of strate-
gic planning and policy formulation.

The biggest problems facing the director were the two continuous internal projects (called
Project X and Project Y, for simplicity) that required month-end data collation and reporting.
The director felt that these two projects were important enough to require a full-time project
manager on each effort.

* Revised 2007.
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In October 1998, corporate management announced that the ISD director would be
reassigned on February 1, 1999, and that the announcement of his replacement would not
be made until the middle of January. The same week that the announcement was made, two
individuals were hired from outside the company to take charge of Project X and Project .
Exhibit 3—1 shows the organizational structure of the ISD.

Within the next thirty days, rumors spread throughout the organization about who would
become the new director. Most people felt that the position would be filled from within the divi-
sion and that the most likely candidates would be the two new project managers. In addition,
the associate director was due to retire in December, thus creating two openings.

On January 3, 1999, a confidential meeting was held between the ISD director and the
systems manager.

ISD Director: “Corporate has approved my request to promote you to division director.
Unfortunately, your job will not be an easy one. You’re going to have to restructure the organi-
zation somehow so that our employees will not have as many conflicts as they are now faced
with. My secretary is typing up a confidential memo for you explaining my observations on the
problems within our division.

“Remember, your promotion should be held in the strictest confidence until the final
announcement later this month. 1I’m telling you this now so that you can begin planning the
restructuring. My memo should help you.” (See Exhibit 3-2 for the memo.)

The systems manager read the memo and, after due consideration, decided that some form
of matrix would be best. To help him structure the organization properly, an outside consultant

Exhibit 3—-1. ISD organizational chart

DIRECTOR,
ISD

ASSOCIATE
DIRECTOR

4

l l l

PROJECT PROJECT MANAGER, MGR., ADMIN. MGR., COMP.
X Y OPERATIONS SERVICES SYSTEMS
I 3 10
SUP, INTERNAL SUP, ACCT. SUP, GEN. SUP, COST
AUDIT SERVICES LEDGER ACCOUNTING

6 8 3 7

*DENOTES THE NUMBER OF ADDITIONAL FUNCTIONAL EMPLOYEES
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was hired to help identify the potential problems with changing over to a matrix. The follow-
ing problem areas were identified by the consultant:

1.

N

The operations manager controls more than 50 percent of the people resources. You
might want to break up his empire. This will have to be done very carefully.

The secretary pool is placed too high in the organization.

The supervisors who now report to the associate director will have to be reassigned
lower in the organization if the associate director’s position is abolished.

One of the major problem areas will be trying to convince corporate management
that their change will be beneficial. You’ll have to convince them that this change can
be accomplished without having to increase division manpower.

You might wish to set up a separate department or a separate project for customer
relations.

Introducing your employees to the matrix will be a problem. Each employee will
look at the change differently. Most people have the tendency of looking first at the
shift in the balance of power—have | gained or have | lost power and status?

Exhibit 3-2. Confidential memo

From:
To:
Date:

ISD Director
Systems Manager
January 3, 1999

Congratulations on your promotion to division director. | sincerely hope that your tenure will be pro-

ductive both personally and for corporate. | have prepared a short list of the major obstacles that you will have to
consider when you take over the controls.

1.

5.

Both Project X and Project Y managers are highly competent individuals. In the last four or five days,
however, they have appeared to create more conflicts for us than we had previously. This could be my
fault for not delegating them sufficient authority, or could be a result of the fact that several of our peo-
ple consider these two individuals as prime candidates for my position. In addition, the operations man-
ager does not like other managers coming into his “empire” and giving direction.

. I’m not sure that we even need an associate director. That decision will be up to you.
. Corporate has been very displeased with our inability to work with outside customers. You must consider

this problem with any organizational structure you choose.

. The corporate strategic plan for our division contains an increased emphasis on special, internal MIS pro-

jects. Corporate wants to limit our external activities for a while until we get our internal affairs in order.
I made the mistake of changing our organizational structure on a day-to-day basis. Perhaps it would have
been better to design a structure that could satisfy advanced needs, especially one that we can grow into.

The systems manager evaluated the consultant’s comments and then prepared a list of
questions to ask the consultant at their next meeting:

1.

2.

What should the new organizational structure look like? Where should | put each per-
son, specifically the managers?

When should I announce the new organizational change? Should it be at the same
time as my appointment or at a later date?

Should I invite any of my people to provide input to the organizational restructuring?
Can this be used as a technique to ease power plays?

Should I provide inside or outside seminars to train my people for the new organiza-
tional structure? How soon should they be held?
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4.0 INTRODUCTION

PMBOK® Guide. 4th Edition Successful project mangg_ement, regardless of the organizational structure, is
Chapter 9 Human R’esource o_nIy as gqod as the |nd|V|dl_JaIs and leaders who are managing th_e key func-
Management tions. Project management is not a one-person operation; it requires a group
of individuals dedicated to the achievement of a specific goal. Project man-

agement includes:

® A project manager
@ An assistant project manager
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® A project (home) office
® A project team

Generally, project office personnel are assigned full-time to the project and work out of the project office,
whereas the project team members work out of the functional units and may spend only a small percentage
of their time on the project. Normally, project office personnel report directly to the project manager, but they
may still be solid to their line function just for administrative control. A project office usually is not required
on small projects, and sometimes the project can be accomplished by just one person who may fill all of the
project office positions.

Before the staffing function begins, five basic questions are usually considered:

What are the requirements for an individual to become a successful project manager?
Who should be a member of the project team?

Who should be a member of the project office?

What problems can occur during recruiting activities?

What can happen downstream to cause the loss of key team members?

On the surface, these questions may not seem especially complex. But when we apply them to a
project environment (which is by definition a “temporary” situation) where a constant stream of projects
is necessary for corporate growth, the staffing problems become complex, especially if the organization is
understaffed.

4.1 THE STAFFING ENVIRONMENT

To understand the problems that occur during staffing, we must first inves-
tigate the characteristics of project management, including the project
environment, the project management process, and the project manager.

Two major kinds of problems are related to the project environment: personnel perfor-
mance problems and personnel policy problems. Performance is difficult for many individ-
uals in the project environment because it represents a change in the way of doing business.
Individuals, regardless of how competent they are, find it difficult to adapt continually to a
changing situation in which they report to multiple managers.

On the other hand, many individuals thrive on temporary assignments because it gives
them a “chance for glory.” Unfortunately, some employees might consider the chance for
glory more important than the project. For example, an employee may pay no attention to
the instructions of the project manager and instead perform the task his own way. In this
situation, the employee wants only to be recognized as an achiever and really does not care
if the project is a success or failure, as long as he still has a functional home to return to
where he will be identified as an achiever with good ideas.

The second major performance problem lies in the project—functional interface, where
an individual suddenly finds himself reporting to two bosses, the functional manager and the
project manager. If the functional manager and the project manager are in agreement about
the work to be accomplished, then performance may not be hampered. But if conflicting

PMBOK® Guide, 4th Edition

9.1 Human Resource Planning
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directions are received, then the individual may let his performance suffer because of his
compromising position. In this case, the employee will “bend” in the direction of the man-
ager who controls his purse strings.

Personnel policy problems can create havoc in an organization, especially if the “grass is
greener” in a project environment than in the functional environment. Functional organiza-
tions normally specify grades and salaries for employees. Project offices, on the other hand,
have no such requirements and can promote and pay according to achievement. The difficulty
here is that one can distinguish between employees in grades 7, 8, 9, 10, and 11 in a line orga-
nization, whereas for a project manager the distinction might appear only in the size of the
project or the amount of responsibility. Bonuses are also easier to obtain in the project office
but may create conflict and jealousy between the horizontal and vertical elements.

Because each project is different, the project management process allows each project
to have its own policies, procedures, rules, and standards, provided they fall within broad
company guidelines. Each project must be recognized as a project by top management so
that the project manager has the delegated authority necessary to enforce the policies, pro-
cedures, rules, and standards.

Project management is successful only if the project manager and his team are totally
dedicated to the successful completion of the project. This requires each team member of
the project team and office to have a good understanding of the fundamental project
requirements, which include:

Customer liaison
Project direction
Project planning
Project control
Project evaluation
Project reporting

Ultimately, the person with the greatest influence during the staffing phase is the
project manager. The personal attributes and abilities of project managers will either attract
or deter highly desirable individuals. Basic characteristics include:

Honesty and integrity

Understanding of personnel problems
Understanding of project technology
Business management competence

@ Management principles

® Communications

Alertness and quickness

Versatility

Energy and toughness
Decision-making ability

Ability to evaluate risk and uncertainty

Project managers must exhibit honesty and integrity to foster an atmosphere of trust.
They should not make impossible promises, such as immediate promotions for everyone
if a follow-on contract is received. Also, on temporarily assigned activities, such as a
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project, managers cannot wait for personnel to iron out their own problems because time,
cost, and performance requirements will not be satisfied.

Project managers should have both business management and technical expertise.
They must understand the fundamental principles of management, especially those involv-
ing the rapid development of temporary communication channels. Project managers must
understand the technical implications of a problem, since they are ultimately responsible
for all decision-making. However, many good technically oriented managers have failed
because they have become too involved with the technical side of the project rather than
the management side. There are strong arguments for having a project manager who has
more than just an understanding of the necessary technology.

Because a project has a relatively short time duration, decision-making must be rapid
and effective. Managers must be alert and quick in their ability to perceive “red flags” that
can eventually lead to serious problems. They must demonstrate their versatility and
toughness in order to keep subordinates dedicated to goal accomplishment. Executives
must realize that the project manager’s objectives during staffing are to:

® Acquire the best available assets and try to improve them

® Provide a good working environment for all personnel

® Make sure that all resources are applied effectively and efficiently so that all con-
straints are met, if possible

4.2 SELECTING THE PROJECT MANAGER:
AN EXECUTIVE DECISION

Probably the most difficult decision facing upper-level management is the
selection of project managers. Some managers work best on long-duration
projects where decision-making can be slow; others may thrive on short-
duration projects that can result in a constant-pressure environment.
A director was asked whom he would choose for a key project manager position—an
individual who had been a project manager on previous programs in which there were
severe problems and cost overruns, or a new aggressive individual who might have the
capability to be a good project manager but had never had the opportunity. The director
responded that he would go with the seasoned veteran assuming that the previous mistakes
would not be made again. The argument here is that the project manager must learn from
his own mistakes so they will not be made again. The new individual is apt to make the
same mistakes the veteran made. However, this may limit career path opportunities for
younger personnel. Stewart has commented on the importance of experience’:

PMBOK® Guide, 4th Edition
9.2.1 Acquire Project Team
9.3.1 General Management Skills

Though the project manager’s previous experience is apt to have been confined to a single
functional area of business, he must be able to function on the project as a kind of general

1. John M. Stewart, “Making Project Management Work.” Reprinted with permission from Business Horizons,
Fall 1965, p. 63. Copyright © 1965 by the Board of Trustees at Indiana University.
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manager in miniature. He must not only keep track of what is happening but also play the
crucial role of advocate for the project. Even for a seasoned manager, this task is not likely
to be easy. Hence, it is important to assign an individual whose administrative abilities and
skills in personal relations have been convincingly demonstrated under fire.

The selection process for project managers is not easy. Five basic questions must be
considered:

® \What are the internal and external sources?

How do we select?

How do we provide career development in project management?
How can we develop project management skills?

How do we evaluate project management performance?

Project management cannot succeed unless a good project manager is at the controls. It
is far more likely that project managers will succeed if it is obvious to the subordinates that
the general manager has appointed them. Usually, a brief memo to the line managers will suf-
fice. The major responsibilities of the project manager include:

® To produce the end-item with the available resources and within the constraints of
time, cost, and performance/technology

® To meet contractual profit objectives

® To make all required decisions whether they be for alternatives or termination

® To act as the customer (external) and upper-level and functional management
(internal) communications focal point

® To “negotiate” with all functional disciplines for accomplishment of the necessary
work packages within the constraints of time, cost, and performance/technology

® To resolve all conflicts

If these responsibilities were applied to the total organization, they might reflect the job
description of the general manager. This analogy between project and general managers is one
of the reasons why future general managers are asked to perform functions that are implied,
rather than spelled out, in the job description. As an example, you are the project manager on a
high-technology project. As the project winds down, an executive asks you to write a paper so
that he can present it at a technical meeting in Tokyo. His name will appear first on the paper.
Should this be a part of your job? As this author sees it, you really don’t have much of a choice.

In order for project managers to fulfill their responsibilities successfully, they are con-
stantly required to demonstrate their skills in interface, resource, and planning and control
management. These implicit responsibilities are shown below:

® Interface Management
® Product interfaces
® Performance of parts or subsections
® Physical connection of parts or subsections
@ Project interfaces
® Customer
® Management (functional and upper-level)
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® Change of responsibilities

® [nformation flow

@ Material interfaces (inventory control)
® Resource Management

® Time (schedule)
Manpower
Money
Facilities
Equipment
Material
Information/technology
® Planning and Control Management
Increased equipment utilization
Increased performance efficiency
Reduced risks
Identification of alternatives to problems
® Identification of alternative resolutions to conflicts

Consider the following advertisement for a facilities planning and development
project manager (adapted from The New York Times, January 2, 1972):

Personable, well-educated, literate individual with college degree in Engineering to work
for a small firm. Long hours, no fringe benefits, no security, little chance for advancement
are among the inducements offered. Job requires wide knowledge and experience in man-
ufacturing, materials, construction techniques, economics, management and mathematics.
Competence in the use of the spoken and written English is required. Must be willing to
suffer personal indignities from clients, professional derision from peers in the more con-
ventional jobs, and slanderous insults from colleagues.

Job involves frequent extended trips to inaccessible locations throughout the world,
manual labor and extreme frustration from the lack of data on which to base decisions.

Applicant must be willing to risk personal and professional future on decisions based upon
inadequate information and complete lack of control over acceptance of recommendations
by clients. Responsibilities for the work are unclear and little or no guidance is offered.
Authority commensurate with responsibility is not provided either by the firm or its clients.

Applicant should send resume, list of publications, references and other supporting doc-
umentation to. . . .

Fortunately, these types of job descriptions are very rare today.

Finding the person with the right qualifications is not an easy task because the selection
of project managers is based more on personal characteristics than on the job description.
In Section 4.1 a brief outline of desired characteristics was presented. Russell Archibald
defines a broader range of desired personal characteristics®:

® Flexibility and adaptability
® Preference for significant initiative and leadership

2. Russell D. Archibald, Managing High-Technology Programs and Projects (New York: Wiley, 1976), p. 55.
Copyright © 1976 by John Wiley & Sons, Inc. Reprinted by permission of the publisher.
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® Aggressiveness, confidence, persuasiveness, verbal fluency
® Ambition, activity, forcefulness

® Effectiveness as a communicator and integrator

Broad scope of personal interests

Poise, enthusiasm, imagination, spontaneity

Able to balance technical solutions with time, cost, and human factors
Well organized and disciplined

A generalist rather than a specialist

Able and willing to devote most of his time to planning and controlling
Able to identify problems

Willing to make decisions

Able to maintain proper balance in the use of time

PMBOK® Guide, 4th Edition

9.3 Develop Project Team

This ideal project manager would probably have doctorates in engineering, business, and
psychology, and experience with ten different companies in a variety of project office positions,
and would be about twenty-five years old. Good project managers in industry today would
probably be lucky to have 70 to 80 percent of these characteristics. The best project managers
are willing and able to identify their own shortcomings and know when to ask for help.

The difficulty in staffing, especially for project managers or assistant project man-
agers, is in determining what questions to ask during an interview to see if an individual
has the necessary or desired characteristics. Individuals may be qualified to be promoted
vertically but not horizontally. An individual with poor communication skills and interper-
sonal skills can be promoted to a line management slot because of his technical expertise,
but this same individual is not qualified for project management promotion.

One of the best ways to interview is to read each element of the job description to the
potential candidate. Many individuals want a career path in project management but are
totally unaware of what the project manager’s duties are.

So far we have discussed the personal characteristics of the project manager. There are
also job-related questions to consider, such as:

® Are feasibility and economic analyses necessary?

® Is complex technical expertise required? If so, is it within the individual’s
capabilities?

@ |If the individual is lacking expertise, will there be sufficient backup strength in the
line organizations?

@ s this the company’s or the individual’s first exposure to this type of project and/or
client? If so, what are the risks to be considered?

® \What is the priority for this project, and what are the risks?

® \With whom must the project manager interface, both inside and outside the
organization?

Most good project managers know how to perform feasibility studies and cost-
benefit analyses. Sometimes these studies create organizational conflict. A major utility
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company begins each computer project with a feasibility study in which a cost-benefit
analysis is performed. The project managers, all of whom report to a project management
division, perform the study themselves without any direct functional support. The func-
tional managers argue that the results are grossly inaccurate because the functional experts
are not involved. The project managers, on the other hand, argue that they never have suf-
ficient time or money to perform a complete analysis. Some companies resolve this by
having a special group perform these studies.

Most companies would prefer to find project managers from within. Unfortunately,
this is easier said than done.

There are also good reasons for recruiting from outside the company. A new project
manager hired from the outside would be less likely to have strong informal ties to any one
line organization and thus could be impartial. Some companies further require that the
individual spend an apprenticeship period of twelve to eighteen months in a line organiza-
tion to find out how the company functions, to become acquainted with the people, and to
understand the company’s policies and procedures.

One of the most important but often least understood characteristics of good project
managers is the ability to know their own strengths and weaknesses and those of their
employees. Managers must understand that in order for employees to perform efficiently:

They must know what they are supposed to do.

They must have a clear understanding of authority and its limits.

They must know what their relationship with other people is.

They should know what constitutes a job well done in terms of specific results.
They should know where and when they are falling short.

They must be made aware of what can and should be done to correct unsatisfac-
tory results.

They must feel that their superior has an interest in them as individuals.

They must feel that their superior believes in them and wants them to succeed.

4.3 SKILL REQUIREMENTS FOR PROJECT AND

PROGRAM MANAGERS

PMBOK® Guide, 4th Edition

Chapter 9 Human Resources

Management

Managing complex programs represents a challenge requiring skills in
team building, leadership, conflict resolution, technical expertise, plan-
ning, organization, entrepreneurship, administration, management sup-

9.3.2.1 Interpersonal Skills port, and the allocation of resources. This section examines these skills
1.4.2 Program Management relative to program management effectiveness. A key factor to good pro-

gram performance is the program manager’s ability to integrate personnel
from many disciplines into an effective work team.
To get results, the program manager must relate to (1) the people to be managed,
(2) the task to be done, (3) the tools available, (4) the organizational structure, and (5) the
organizational environment, including the customer community.
With an understanding of the interaction of corporate organization and behavior ele-
ments, the manager can build an environment conducive to the working team’s needs. The
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internal and external forces that impinge on the organization of the project must be recon-
ciled to mutual goals. Thus the program manager must be both socially and technically
aware to understand how the organization functions and how these functions will affect the
program organization of the particular job to be done. In addition, the program manager
must understand the culture and value system of the organization he is working with.
Effective program management is directly related to proficiency in these ten skills:

Team building
Leadership

Conflict resolution
Technical expertise
Planning
Organization
Entrepreneurship
Administration
Management support
Resource allocation

It is important that the personal management style underlying these skills facilitate the
integration of multidisciplinary program resources for synergistic operation. The days of
the manager who gets by with technical expertise alone or pure administrative skills are gone.

Team-Building Skills

Building the program team is one of the prime responsibilities of the
program manager. Team building involves a whole spectrum of man-

agement skills required to identify, commit, and integrate the various task groups from the
traditional functional organization into a single program management system.

To be effective, the program manager must provide an atmosphere conducive to team-
work. He must nurture a climate with the following characteristics:

Team members committed to the program

Good interpersonal relations and team spirit

The necessary expertise and resources

Clearly defined goals and program objectives

Involved and supportive top management

Good program leadership

Open communication among team members and support organizations
A low degree of detrimental interpersonal and intergroup conflict

Three major considerations are involved in all of the above factors: (1) effective
communications, (2) sincere interest in the professional growth of team members, and
(3) commitment to the project.

Leadership Skills

A prerequisite for program success is the program manager’s ability to
lead the team within a relatively unstructured environment. It involves
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dealing effectively with managers and supporting personnel across functional lines and the
ability to collect and filter relevant data for decision-making in a dynamic environment. It
involves the ability to integrate individual demands, requirements, and limitations into
decisions and to resolve intergroup conflicts.

As with a general manager, quality leadership depends heavily on the program man-
ager’s personal experience and credibility within the organization. An effective manage-
ment style might be characterized this way:

Clear project leadership and direction

Assistance in problem-solving

Facilitating the integration of new members into the team

Ability to handle interpersonal conflict

Facilitating group decisions

Capability to plan and elicit commitments

Ability to communicate clearly

Presentation of the team to higher management

Ability to balance technical solutions against economic and human factors

The personal traits desirable and supportive of the above skills are:

Project management experience
Flexibility and change orientation
Innovative thinking

Initiative and enthusiasm
Charisma and persuasiveness
Organization and discipline

Conflict Resolution Skills Conflict is fundamental to complex task management. Understanding

the determinants of conflicts is important to the program manager’s abil-
ity to deal with conflicts effectively. When conflict becomes dysfunctional, it often results in
poor program decision-making, lengthy delays over issues, and a disruption of the team’s
efforts, all negative influences to program performance. However, conflict can be beneficial
when it produces involvement and new information and enhances the competitive spirit.
To successfully resolve conflict and improve overall program performance, program
managers must:

@ Understand interaction of the organizational and behavioral elements in order to
build an environment conducive to their team’s motivational needs. This will
enhance active participation and minimize unproductive conflict.

® Communicate effectively with all organizational levels regarding both project
objectives and decisions. Regularly scheduled status review meetings can be an
important communication vehicle.

® Recognize the determinants of conflict and their timing in the project life cycle.
Effective project planning, contingency planning, securing of commitments, and
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involving top management can help to avoid or minimize many conflicts before
they impede project performance.

The accomplished manager needs a “sixth sense” to indicate when conflict is desir-
able, what kind of conflict will be useful, and how much conflict is optimal for a given
situation. In the final analysis, he has the sole responsibility for his program and how con-
flict will contribute to its success or failure.

Technical Skills The program manager rarely has all the technical, administrative, and
marketing expertise needed to direct the program single-handedly. It is
essential, however, for the program manager to understand the technology, the markets,
and the environment of the business. Without this understanding, the consequences of local
decisions on the total program, the potential growth ramifications, and relationships to
other business opportunities cannot be foreseen by the manager. Further technical exper-
tise is necessary to evaluate technical concepts and solutions, to communicate effectively
in technical terms with the project team, and to assess risks and make trade-offs between
cost, schedule, and technical issues. This is why in complex problem-solving situations so
many project managers must have an engineering background.
Technical expertise is composed of an understanding of the:

Technology involved

Engineering tools and techniques employed
Specific markets, their customers, and requirements
Product applications

Technological trends and evolutions

Relationship among supporting technologies
People who are part of the technical community

The technical expertise required for effective management of engineering programs is nor-
mally developed through progressive growth in engineering or supportive project assign-
ments in a specific technology area. Frequently, the project begins with an exploratory
phase leading into a proposal. This is normally an excellent testing ground for the future
program manager. It also allows top management to judge the new candidate’s capacity for
managing the technological innovations and integration of solutions.

Planning Skills Planning skills are helpful for any undertaking; they are absolutely
essential for the successful management of large complex programs.

The project plan is the road map that defines how to get from the start to the final results.

Program planning is an ongoing activity at all organizational levels. However, the

preparation of a project summary plan, prior to project start, is the responsibility of the pro-

gram manager. Effective project planning requires particular skills far beyond writing a doc-

ument with schedules and budgets. It requires communication and information

processing skills to define the actual resource requirements and administrative support
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necessary. It requires the ability to negotiate the necessary resources and commitments from
key personnel in various support organizations with little or no formal authority.
Effective planning requires skills in the areas of:

Information processing

Communication

Resource negotiations

Securing commitments

Incremental and modular planning
Assuring measurable milestones
Facilitating top management involvement

In addition, the program manager must assure that the plan remains a viable docu-
ment. Changes in project scope and depth are inevitable. The plan should reflect necessary
changes through formal revisions and should be the guiding document throughout the life
cycle of the program. An obsolete or irrelevant plan is useless.

Finally, program managers need to be aware that planning can be overdone. If not con-
trolled, planning can become an end in itself and a poor substitute for innovative work. It
is the responsibility of the program manager to build flexibility into the plan and police
it against misuse.

Organizational Skills The program manager must be a social architect; that is, he must
understand how the organization works and how to work with the
organization. Organizational skills are particularly important during project formation and
startup when the program manager is integrating people from many different disciplines
into an effective work team. It requires defining the reporting relationships, responsibili-
ties, lines of control, and information needs. A good program plan and a task matrix are
useful organizational tools. In addition, the organizational effort is facilitated by clearly
defined program objectives, open communication channels, good program leadership, and
senior management support.

Entrepreneurial Skills The program manager also needs a general management perspective.
For example, economic considerations affect the organization’s finan-
cial performance, but objectives often are much broader than profits. Customer satisfac-
tion, future growth, cultivation of related market activities, and minimum organizational
disruptions of other programs might be equally important goals. The effective program
manager is concerned with all these issues.

Entrepreneurial skills are developed through actual experience. However, formal
MBA-type training, special seminars, and cross-functional training programs can help to

develop the entrepreneurial skills needed by program managers.

Administrative Skills Administrative skills are essential. The program manager must be
experienced in planning, staffing, budgeting, scheduling, and other
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control techniques. In dealing with technical personnel, the problem is seldom to make peo-
ple understand administrative techniques such as budgeting and scheduling, but to impress
on them that costs and schedules are just as important as elegant technical solutions.

Particularly on larger programs, managers rarely have all the administrative skills
required. While it is important that program managers understand the company’s operat-
ing procedures and available tools, it is often necessary for the program manager to free
himself from administrative details regardless of his ability to handle them. He has to del-
egate considerable administrative tasks to support groups or hire a project administrator.

Some helpful tools for the manager in the administration of his program include:
(1) the meeting, (2) the report, (3) the review, and (4) budget and schedule controls.
Program managers must be thoroughly familiar with these available tools and know how
to use them effectively.

Management Support The program manager is surrounded by a myriad of organizations that
Building Skills either support him or control his activities. An understanding of these
interfaces is important to program managers as it enhances their ability
to build favorable relationships with senior management. Project organizations are shared-
power systems with personnel of many diverse interests and “ways of doing things.” Only a
strong leader backed by senior management can prevent the development of unfavorable

biases.

Four key variables influence the project manager’s ability to create favorable rela-
tionships with senior management: (1) his ongoing credibility, (2) the visibility of his
program, (3) the priority of his program relative to other organizational undertakings,
and (4) his own accessibility.

Resource Allocation Skills A program organization has many bosses. Functional lines often shield
support organizations from direct financial control by the project office.
Once a task has been authorized, it is often impossible to control the personnel assignments,
priorities, and indirect manpower costs. In addition, profit accountability is difficult owing
to the interdependencies of various support departments and the often changing work
scope and contents.

Effective and detailed program planning may facilitate commitment and reinforce
control. Part of the plan is the “Statement of Work,” which establishes a basis for resource
allocation. It is also important to work out specific agreements with all key contributors
and their superiors on the tasks to be performed and the associated budgets and schedules.
Measurable milestones are not only important for hardware components, but also for the
“invisible” program components such as systems and software tasks. Ideally, these com-
mitments on specs, schedules, and budgets should be established through involvement by
key personnel in the early phases of project formation, such as the proposal phase. This is
the time when requirements are still flexible, and trade-offs among performance, schedule,
and budget parameters are possible. Further, this is normally the time when the competi-
tive spirit among potential contributors is highest, often leading to a more cohesive and
challenging work plan.
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4.4 SPECIAL CASES IN PROJECT MANAGER SELECTION

4.5 SELECTING THE WRONG PROJECT MANAGER

Maturity
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Thus far we have assumed that the project is large enough for a full-time project manager
to be appointed. This is not always the case. There are four major problem areas in staffing
projects:

® Part-time versus full-time assignments

® Several projects assigned to one project manager

® Projects assigned to functional managers

® The project manager role retained by the general manager

The first problem is generally related to the size of the project. If the project is small
(in time duration or cost), a part-time project manager may be selected. Many executives
have fallen into the trap of letting line personnel act as part-time project managers while
still performing line functions. If the employee has a conflict between what is best for the
project and what is best for his line organization, the project will suffer. It is only natural
that the employee will favor the place the salary increases come from.

It is a common practice for one project manager to control several projects, especially
if they are either related or similar. Problems come about when the projects have drastically
different priorities. The low-priority efforts will be neglected.

If the project is a high-technology effort that requires specialization and can be per-
formed by one department, then it is not unusual for the line manager to take on a dual role
and act as project manager as well. This can be difficult to do, especially if the project man-
ager is required to establish the priorities for the work under his supervision. The line
manager may keep the best resources for the project, regardless of the priority. Then that
project will be a success at the expense of every other project he must supply resources to.

Probably the worst situation is that in which an executive fills the role of project manager
for a particular effort. The executive may not have the time necessary for total dedication to
the achievement of the project. He cannot make effective decisions as a project manager
while still discharging normal duties. Additionally, the executive may hoard the best
resources for his project.

Even though executives know the personal characteristics and traits that project managers
should possess, and even though job descriptions are often clearly defined, management may
still select the wrong person because they base their decision on the following criteria.

Some executives consider gray hair to be a sure indication of maturity,
but this is not the type of maturity needed for project management.
Maturity in project management generally comes from exposure to several types of projects
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in a variety of project office positions. In aerospace and defense, it is possible for a project
manager to manage the same type of project for ten years or more. When placed on a new
project, the individual may try to force personnel and project requirements to adhere to the
same policies and procedures that existed on the ten-year project. The project manager may
know only one way of managing projects.

Hard-Nosed Tactics Applying hard-nosed tactics to subordinates can be very demoralizing.

Availability

Project managers must give people sufficient freedom to get the job
done, without providing continuous supervision and direction. A line employee who is
given “freedom” by his line manager but suddenly finds himself closely supervised by the
project manager will be very unhappy.

Line managers, because of their ability to control an employee’s salary, need only one
leadership style and can force the employees to adapt. The project manager, on the other
hand, cannot control salaries and must have a wide variety of leadership styles. The
project manager must adapt a leadership style to the project employees, whereas the reverse
is true in the line organization.

Executives should not assign individuals as project managers simply
because of availability. People have a tendency to cringe when you sug-
gest that project managers be switched halfway through a project. For example, manager X is
halfway through his project. Manager Y is waiting for an assignment. A new project comes
up, and the executive switches managers X and Y. There are several reasons for this. The most
important phase of a project is planning, and, if it is accomplished correctly, the project could
conceivably run itself. Therefore, manager Y should be able to handle manager X’s project.
There are several other reasons why this switch may be necessary. The new project
may have a higher priority and require a more experienced manager. Second, not all
project managers are equal, especially when it comes to planning. When an executive finds
a project manager who demonstrates extraordinary talents at planning, there is a natural
tendency for the executive to want this project manager to plan all projects.

Technical Expertise Executives quite often promote technical line managers without real-

izing the consequences. Technical specialists may not be able to
divorce themselves from the technical side of the house and become project managers
rather than project doers. There are also strong reasons to promote technical specialists to
project managers. These people often:

Have better relationships with fellow researchers

Can prevent duplication of effort

Can foster teamwork

Have progressed up through the technical ranks

Are knowledgeable in many technical fields

Understand the meaning of profitability and general management philosophy
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® Are interested in training and teaching
® Understand how to work with perfectionists

Promoting an employee to project management because of his technical expertise may
be acceptable if, and only if, the project requires this expertise and technical direction, as
in R&D efforts. For projects in which a “generalist” is acceptable as a project manager,
there may be a great danger in assigning highly technical personnel. According to
Wilemon and Cicero®:

® The greater the project manager’s technical expertise, the higher the propensity
that he will overly involve himself in the technical details of the project.

@ The greater the project manager’s difficulty in delegating technical task responsi-
bilities, the more likely it is that he will overinvolve himself in the technical
details of the project. (Depending upon his expertise to do so0.)

® The greater the project manager’s interest in the technical details of the project, the
more likely it is that he will defend the project manager’s role as one of a techni-
cal specialist.

@ The lower the project manager’s technical expertise, the more likely it is that he will
overstress the nontechnical project functions (administrative functions).

Customer Orientation Executives quite often place individuals as project managers simply to
satisfy a customer request. Being able to communicate with the customer

does not guarantee project success, however. If the choice of project manager is simply a con-

cession to the customer, then the executive must insist on providing a strong supporting team.

New Exposure Executives run the risk of project failure if an individual is appointed
project manager simply to gain exposure to project management. An
executive of a utility company wanted to rotate his line personnel into project management
for twelve to eighteen months and then return them to the line organization where they
would be more well-rounded individuals and better understand the working relationship
between project management and line management. There are two major problems with
this. First, the individual may become technically obsolete after eighteen months in proj-
ect management. Second, and more important, individuals who get a taste of project man-
agement will generally not want to return to the line organization.

Company Exposure The mere fact that individuals have worked in a variety of divisions
does not guarantee that they will make good project managers. Their

working in a variety of divisions may indicate that they couldn’t hold any one job. In that

case, they have reached their true level of incompetency, and putting them into project

3. D. L. Wilemon and J. P. Cicero, “The Project Manager—Anomalies and Ambiguities,” Academy of
Management Journal, Vol. 13, 1970, pp. 269-282.



Selecting the Wrong Project Manager 157

TABLE 4-1. METHODS AND TECHNIQUES FOR DEVELOPING PROJECT MANAGERS

I. Experiential training/on-the-job

Working with experienced professional leader
Working with project team member
Assigning a variety of project management responsibilities, consecutively
Job rotation
Formal on-the-job training
Supporting multifunctional activities
Customer liaison activities

I1. Conceptual training/schooling
Courses, seminars, workshops
Simulations, games, cases
Group exercises
Hands-on exercises in using project management techniques
Professional meetings
Conventions, symposia
Readings, books, trade journals, professional magazines

I11. Organizational development
Formally established and recognized project management function
Proper project organization
Project support systems
Project charter
Project management directives, policies, and procedures

management will only maximize the damage they can do to the company. Some executives
contend that the best way to train a project manager is by rotation through the various func-
tional disciplines for two weeks to a month in each organization. Other executives maintain
that this is useless because the individual cannot learn anything in so short a period of time.
Tables 4-1 and 4-2 identify current thinking on methods for training project
managers.
Finally, there are three special points to consider:

@ Individuals should not be promoted to project management simply because they
are at the top of their pay grade.

® Project managers should be promoted and paid based on performance, not on the
number of people supervised.

@ It is not necessary for the project manager to be the highest ranking or salaried
individual on the project team with the rationale that sufficient “clout” is needed.

TABLE 4-2. HOW TO TRAIN PROJECT MANAGERS

Company Management Say Project Managers Can Be Trained
in a Combination of Ways:

Experiential learning, on-the-job 60%
Formal education and special courses 20%
Professional activities, seminars 10%

Readings 10%
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4.6 NEXT GENERATION PROJECT MANAGERS

The skills needed to be an effective, twenty-first century project manager have changed from
those needed during the 1980s. Historically, only engineers were given the opportunity to
become project managers. The belief was that the project manager had to have a command of
technology in order to make all of the technical decisions. As projects became larger and more
complex, it became obvious that project managers might need simply an understanding rather
than a command of technology. The true technical expertise would reside with the line man-
agers, except for special situations such as R&D project management.

As project management began to grow and mature, the project manager was converted
from a technical manager to a business manager. The primary skills needed to be an effec-
tive project manager in the twenty-first century are:

® Knowledge of the business
® Risk management
® |[ntegration skills

The critical skill is risk management. However, to perform risk management effec-
tively, a sound knowledge of the business is required. Figure 4-1 shows the changes in
project management skills needed between 1985 and 2008.

As projects become larger, the complexities of integration management become more
pronounced. Figure 4-2 illustrates the importance of integration management. In 1985,
project managers spent most of their time planning and replanning with their team. This
was necessary because the project manager was the technical expert. Today, line managers
are the technical experts and perform the majority of the planning and replanning within
their line. The project manager’s efforts are now heavily oriented toward integration of the

Year

1985

2008

FIGURE 4-1. Project management skills.
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Time \
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Year
FIGURE 4-2. How do project managers spend their time?

function plans into a total project plan. Some people contend that, with the increased risks
and complexities of integration management, the project manager of the future will

become an

4.7 DUTIES AND JOB

expert in damage control.

DESCRIPTIONS

Since projects, environments, and organizations differ from company to company as well as

project to pr
tions of the

oject, it is not unusual for companies to struggle to provide reasonable job descrip-
project manager and associated personnel. Below is a simple list identifying the

duties of a project manager in the construction industry™:

@ Planning
® Become completely familiar with all contract documents
@ Develop the basic plan for executing and controlling the project
@ Direct the preparation of project procedures
® Direct the preparation of the project budget
® Direct the preparation of the project schedule
® Direct the preparation of basic project design criteria and general specifications
@ Direct the preparation of the plan for organizing, executing, and controlling
field construction activities
@ Review plans and procedures periodically and institute changes if necessary

4. Source unknown.
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@ Organizing

@ Develop organization chart for project

® Review project position descriptions, outlining duties, responsibilities, and
restrictions for key project supervisors

@ Participate in the selection of key project supervisors

® Develop project manpower requirements

@ Continually review project organization and recommend changes in organiza-
tional structure and personnel, if necessary

@ Directing

@ Direct all work on the project that is required to meet contract obligations

® Develop and maintain a system for decision-making within the project team
whereby decisions are made at the proper level

® Promote the growth of key project supervisors

@ Establish objectives for project manager and performance goals for key project
supervisors

@ [oster and develop a spirit of project team effort

® Assist in resolution of differences or problems between departments or groups
on assigned projects

® Anticipate and avoid or minimize potential problems by maintaining current
knowledge of overall project status

® Develop clear written strategy guidelines for all major problems with clear

definitions of responsibilities and restraints

@ Controlling

Monitor project activities for compliance with company purpose and philoso-
phy and general corporate policies

Interpret, communicate, and require compliance with the contract, the
approved plan, project procedures, and directives of the client

Maintain personal control of adherence to contract warranty and guarantee pro-
visions

Closely monitor project activities for conformity to contract scope provisions.
Establish change notice procedure to evaluate and communicate scope
changes

See that the plans for controlling and reporting on costs, schedule, and quality
are effectively utilized

Maintain effective communications with the client and all groups performing
project work

A more detailed job description of a construction project manager (for a utility com-
pany) appears below:

Duties

Under minimum supervision establishes the priorities for and directs the efforts of
personnel (including their consultants or contractors) involved or to be involved on
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project controlled tasks to provide required achievement of an integrated approved set of
technical, manpower, cost, and schedule requirements.

10.

11.

12.

13.

14.

15.

16.

Directs the development of initial and revised detailed task descriptions and fore-
casts of their associated technical, manpower, cost, and schedule requirements for
tasks assigned to the Division.

Directs the regular integration of initial and revised task forecasts into Divisional tech-
nical, manpower, cost, and schedule reports and initiates the approval cycle for the reports.
Reviews conflicting inter- and extra-divisional task recommendations or actions that
may occur from initial task description and forecast development until final task
completion and directs uniform methods for their resolution.

Evaluates available and planned additions to Division manpower resources, including
their tasks applications, against integrated technical and manpower reports and
initiates actions to assure that Division manpower resources needs are met by the
most economical mix of available qualified consultant and contractor personnel.
Evaluates Divisional cost and schedule reports in light of new tasks and changes in
existing tasks and initiates actions to assure that increases or decreases in task cost and
schedule are acceptable and are appropriately approved.

Prioritizes, adjusts, and directs the efforts of Division personnel (including their
consultants and contractors) resource allocations as necessary to both assure the
scheduled achievement of state and federal regulatory commitments and maintain
Divisional adherence to integrated manpower, cost, and schedule reports.

Regularly reports the results of Divisional manpower, cost, and schedule evaluations
to higher management.

Regularly directs the development and issue of individual task and integrated Project
programs reports.

Recommends new or revised Division strategies, goals, and objectives in light of
anticipated long-term manpower and budget needs.

Directly supervises project personnel in the regular preparation and issue of individual
task descriptions and their associated forecasts, integrated Division manpower, cost,
and schedule reports, and both task and Project progress reports.

Establishes basic organizational and personnel qualification requirements for
Division (including their consultants or contractors) performance on tasks.
Establishes the requirements for, directs the development of, and approves control
programs to standardize methods used for controlling similar types of activities in
the Project and in other Division Departments.

Establishes the requirements for, directs the development of, and approves adminis-
trative and technical training programs for Divisional personnel.

Approves recommendations for the placement of services or material purchase
orders by Division personnel and assures that the cost and schedule data associated
with such orders is consistent with approved integrated cost and schedule reports.
Promotes harmonious relations among Division organizations involved with Project
tasks.

Exercises other duties related to Divisional project controls as assigned by the
project manager.
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PMBOK® Guide, 4th Edition

Chapter 9 Human Resources
Management

TABLE 4-3. PROJECT MANAGEMENT POSITIONS AND RESPONSIBILITIES

Project Management

Position Typical Responsibility

Skill Requirements

Project Administrator
Project Coordinator
Technical Assistant

Task Manager
Project Engineer
Assistant Project
Manager

Project Manager
Program Manager

Executive Program
Manager

Director of Programs
V.P. Program
Development

Coordinating and integrating of
subsystem tasks. Assisting in
determining technical and
manpower requirements,
schedules, and budgets. Measuring
and analyzing project performance
regarding technical progress,
schedules, and budgets.

Same as above, but stronger role in
establishing and maintaining
project requirements. Conducting
trade-offs. Directing the technical
implementation according to
established schedules and budgets.

Same as above, but stronger role in
project planning and controlling.
Coordinating and negotiating
requirements between sponsor and
performing organizations. Bid
proposal development and pricing.
Establishing project organization
and staffing. Overall leadership
toward implementing project plan.
Project profit. New business
development.

Title reserved for very large
programs relative to host
organization. Responsibilities same
as above. Focus is on directing
overall program toward desired
business results. Customer liaison.
Profit performance. New business
development. Organizational
development.

Responsible for managing
multiprogram businesses via
various project organizations, each
led by a project manager. Focus is
on business planning and
development, profit performance,
technology development,
establishing policies and
procedures, program management
guidelines, personnel development,
organizational development.

Planning

Coordinating

Analyzing

Understanding the organization

Technical expertise

Assessing trade-offs

Managing task implementation
Leading task specialists

Overall program leadership
Team building

Resolving conflict

Managing multidisciplinary tasks
Planning and allocating resources
Interfacing with customers/
sponsors

e Business leadership

e Managing overall program
businesses

e Building program organizations

e Developing personnel

e Developing new business

o Leadership

e Strategic planning

o Directing and managing program
businesses

e Building organizations

e Selecting and developing key
personnel

e Identifying and developing new
business
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Quialifications

1.

75

8.°
9.°

A Bachelor of Science Degree in Engineering or a Business Degree with a minor in

Engineering or Science from an accredited four (4) year college or university.

a) (For Engineering Graduate) Ten (10) or more years of Engineering and
Construction experience including a minimum of five (5) years of supervisory
experience and two (2) years of management and electric utility experience.

b) (For Business Graduate) Ten (10) or more years of management experience
including a minimum of five (5) years of supervisory experience in an engineering
and construction related management area and two (2) years of experience as the
manager or assistant manager of major engineering and construction related projects
and two (2) recent years of electric utility experience.

Working knowledge of state and federal regulations and requirements that apply to

major design and construction projects such as fossil and nuclear power stations.

Demonstrated ability to develop high level management control programs.

Experience related to computer processing of cost and schedule information.

Registered Professional Engineer and membership in appropriate management and

technical societies is desirable (but not necessary).

At least four (4) years of experience as a staff management member in an operating

nuclear power station or in an engineering support on- or off-site capacity.

Detailed knowledge of federal licensing requirement for nuclear power stations.

Reasonably effective public speaker.

Because of the potential overlapping nature of job descriptions in a project manage-

ment environment, some companies try to define responsibilities for each project man-
agement position, as shown in Table 4-3.

4.8 THE ORGANIZATIONAL STAFFING PROCESS

PMBOK® Guide, 4th Edition

Chapter 9 Human Resources
Management
9.2 Acquire Project Team
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tions must be answered:

® \What people resources are required?

® Where will the people come from?
® \What type of project organizational structure will be best?

Staffing the project organization can become a long and tedious effort,
especially on large and complex engineering projects. Three major ques-

To determine the people resources required, the types of individuals (possibly job
descriptions) must be decided on, as well as how many individuals from each job category
are necessary and when these individuals will be needed.

5. Qualifications 7 through 9 apply only for Nuclear Project Directors.
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Consider the following situation: As a project manager, you have an activity that
requires three separate tasks, all performed within the same line organization. The line
manager promises you the best available resources right now for the first task but cannot
make any commitments beyond that. The line manager may have only below-average
workers available for the second and third tasks. However, the line manager is willing to
make a deal with you. He can give you an employee who can do the work but will only
give an average performance. If you accept the average employee, the line manager will
guarantee that the employee will be available to you for all three tasks. How important is
continuity to you? There is no clearly definable answer to this question. Some people will
always want the best resources and are willing to fight for them, whereas others prefer
continuity and dislike seeing new people coming and going. The author prefers continu-
ity, provided that the assigned employee has the ability to do the up-front planning needed
during the first task. The danger in selecting the best employee is that a higher-priority
project may come along, and you will lose the employee; or if the employee is an excep-
tional worker, he may simply be promoted off your project.

Sometimes, a project manager may have to make concessions to get the right people.
For example, during the seventh, eighth, and ninth months of your project you need two
individuals with special qualifications. The functional manager says that they will be avail-
able two months earlier, and that if you don’t pick them up then, there will be no guaran-
tee of their availability during the seventh month. Obviously, the line manager is
pressuring you, and you may have to give in. There is also the situation in which the line
manager says that he’ll have to borrow people from another department in order to fulfill
his commitments for your project. You may have to live with this situation, but be very
careful—these employees will be working at a low level on the learning curve, and over-
time will not necessarily resolve the problem. You must expect mistakes here.

Line managers often place new employees on projects so they can be upgraded. Project
managers often resent this and immediately go to top management for help. If
a line manager says that he can do the work with lower-level people, then the project
manager must believe the line manager. After all, the line manager, not the assigned employ-
ees, makes the commitment to do the work, and it is the line manager’s neck that is stuck out.

Mutual trust between project and line managers is crucial, especially during staffing
sessions. Once a project manager has developed a good working relationship with employ-
ees, the project manager would like to keep those individuals assigned to his activities.
There is nothing wrong with a project manager requesting the same administrative and/or
technical staff as before. Line managers realize this and usually agree to it.

There must also be mutual trust between the project managers themselves. Project
managers must work as a team, recognize each other’s needs, and be willing to make deci-
sions that are in the best interest of the company.

Once the resources are defined, the next question must be whether staffing will be
from within the existing organization or from outside sources, such as new hires or con-
sultants. Outside consultants are advisable if, and only if, internal manpower resources are
being fully utilized on other programs, or if the company does not possess the required
project skills. The answer to this question will indicate which organizational form is best
for achievement of the objectives. The form might be a matrix, product, or staff project
management structure.
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Not all companies permit a variety of project organizational forms to exist within the
main company structure. Those that do, however, consider the basic questions of classical
management before making a decision. These include:

® How is labor specialized?
® What should the span of management be?
® How much planning is required?
@ Are authority relationships delegated and understood?
® Are there established performance standards?
® \What is the rate of change of the job requirements?
@ Should we have a horizontal or vertical organization?
® \What are the economics?
® \What are the morale implications?
® Do we need a unity-of-command position?

As in any organization, the subordinates can make the superior look good in the per-
formance of his duties. Unfortunately, the project environment is symbolized by temporary
assignments in which the main effort put forth by the project manager is to motivate his
(temporary) subordinates toward project dedication and to make them fully understand
that:

Teamwork is vital for success.

Esprit de corps contributes to success.

Conflicts can occur between project and functional tiers.

Communication is essential for success.

Conflicting orders may be given by the:

® Project manager

@ Functional manager

® Upper-level manager

® Unsuccessful performance may result in transfer or dismissal from the project as
well as disciplinary action.

Earlier we stated that a project operates as a separate entity but remains attached to
the company through company administration policies and procedures. Although project
managers can establish their own policies, procedures, and rules, the criteria for promotion
must be based on company standards. Project managers should be careful about making
commitments they can’t keep. After unkept promises on previous projects, a project man-
ager will find it very difficult to get top-quality personnel to volunteer for another project.
Even if top management orders key individuals to be assigned to his project, they will
always be skeptical about any promises that he may make.

Selecting the project manager is only one-third of the staffing problem. The next step,
selecting the project office personnel and team members, can be a time-consuming chore. The
project office consists of personnel who are usually assigned as full-time members of the pro-
ject. The evaluation process should include active project team members, functional team
members available for promotion or transfer, and outside applicants.
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Upon completion of the evaluation process, the project manager meets with upper-
level management. This coordination is required to assure that:

® All assignments fall within current policies on rank, salary, and promotion.

@ The individuals selected can work well with both the project manager (formal
reporting) and upper-level management (informal reporting).

@ The individuals selected have good working relationships with the functional
personnel.

Good project office personnel usually have experience with several types of projects
and are self-disciplined.

The third and final step in the staffing of the project office is a meeting between the pro-
ject manager, upper-level management, and the project manager on whose project the
requested individuals are currently assigned. Project managers are very reluctant to give up
qualified personnel to other projects, but unfortunately, this procedure is a way of life in a
project environment. Upper-level management attends these meetings to show all negotiat-
ing parties that top management is concerned with maintaining the best possible mix of indi-
viduals from available resources and to help resolve staffing conflicts. Staffing from within
is a negotiation process in which upper-level management establishes the ground rules and
priorities.

The selected individuals are then notified of the anticipated change and asked their
opinions. If individuals have strong resentment to being transferred or reassigned, alternate
personnel may be selected to avoid potential problems.

Figure 4-3 shows the typical staffing pattern as a function of time. There is a man-
power buildup in the early phases and a manpower decline in the later stages. This means

TO OTHER PROJECTS
OR FUNCTIONAL GROUPS

Y

STAFFING —

FROM OTHER PROJECTS
OR FUNCTIONAL GROUPS

| 1l 1l \Y \% \|
PROJECT PHASE
TIME ——
FIGURE 4-3. Staffing pattern versus time.
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that the project manager should bring people on board as needed and release them as early
as possible.

There are several psychological approaches that the project manager can use during
the recruitment and staffing process. Consider the following:

Line managers often receive no visibility or credit for a job well done. Be willing
to introduce line managers to the customer.

Be sure to show people how they can benefit by working for you or on your project.
Any promises made during recruitment should be documented. The functional
organization will remember them long after your project terminates.

As strange as it may seem, the project manager should encourage conflicts to take
place during recruiting and staffing. These conflicts should be brought to the sur-
face and resolved. It is better for conflicts to be resolved during the initial planning
stages than to have major confrontations later.

It is unfortunate that recruiting and retaining good personnel are more difficult in a
project organizational structure than in a purely traditional one. Clayton Reeser identifies
nine potential problems that can exist in project organizations®:

Personnel connected with project forms of organization suffer more anxieties about
possible loss of employment than members of functional organizations.
Individuals temporarily assigned to matrix organizations are more frustrated by
authority ambiguity than permanent members of functional organizations.
Personnel connected with project forms of organization that are nearing their
phase-out are more frustrated by what they perceive to be “make work” assign-
ments than members of functional organizations.

Personnel connected with project forms of organization feel more frustrated
because of lack of formal procedures and role definitions than members of func-
tional organizations.

Personnel connected with project forms of organization worry more about being
set back in their careers than members of functional organizations.

Personnel connected with project forms of organization feel less loyal to their
organization than members of functional organizations.

Personnel connected with project forms of organization have more anxieties in
feeling that there is no one concerned about their personal development than mem-
bers of functional organizations.

Permanent members of project forms of organization are more frustrated by mul-
tiple levels of management than members of functional organizations.
Frustrations caused by conflict are perceived more seriously by personnel
connected with project forms of organization than members of functional
organizations.

6. Clayton Reeser, “Some Potential Human Problems of the Project Form of Organization,” Academy of
Management Journal, Vol. XI1, 1969, pp. 462-466.
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Employees are more likely to be motivated to working on a project if the employee had
been given the right to accept or refuse the assignment. Although employees usually do not
refuse assignments, there is still the question of how much permissiveness should be given
to the worker. The following would be a listing or possible degrees of permissiveness:

The line manager (or project manager) explains the project to the worker and the
worker has the right to refuse the assignment. The worker does not need to explain
the reason for refusing the assignment and the refusal does not limit the worker’s
opportunity for advancement or assignment to other project teams.

With this degree of permissiveness, the worker has the right to refuse the assign-
ment but must provide a reason for the refusal. The reason could be due to per-
sonal or career preference considerations such as having to travel, relocation,
health reasons, possibly too much overtime involved, simply not an assignment
that is viewed as enhancing the individual’s career, or the employee wants an
assignment on some other project.

With this degree of permissiveness, the worker has no choice but to accept the
assignment. Only an emergency would be considered as a valid reason for refus-
ing the assignment. In this case, refusing the assignment might be damaging to the
employee’s career.

Grinnell and Apple have identified four additional major problems associated with

staffing”:

® People trained in single line-of-command organizations find it hard to serve more
than one boss.

® People may give lip service to teamwork, but not really know how to develop and
maintain a good working team.

® Project and functional managers sometimes tend to compete rather than cooperate
with each other.

® Individuals must learn to do more “managing” of themselves.

Thus far we have discussed staffing the project. Unfortunately, there are also situa-
tions in which employees must be terminated from the project because of:

Nonacceptance of rules, policies, and procedures

Nonacceptance of established formal authority

Professionalism being more important to them than company loyalty
Focusing on technical aspects at the expense of the budget and schedule
Incompetence

There are three possible solutions for working with incompetent personnel. First,
the project manager can provide an on-the-spot appraisal of the employee. This includes
identification of weaknesses, corrective action to be taken, and threat of punishment if the
situation continues. A second solution is reassignment of the employee to less critical
activities. This solution is usually not preferred by project managers. The third and most
frequent solution is the removal of the employee.

7. S. K. Grinnell and H. P. Apple, “When Two Bosses Are Better Than One,” Machine Design, January 1975,
pp. 84-87.
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Although project managers can get project office people (who report to the project
manager) removed directly, the removal of a line employee is an indirect process and must
be accomplished through the line manager. The removal of the line employee should be
made to look like a transfer; otherwise the project manager will be branded as an individ-
ual who fires people.

Executives must be ready to cope with the staffing problems that can occur in a
project environment. C. Ray Gullett has summarized these major problems®:

® Staffing levels are more variable in a project environment.

® Performance evaluation is more complex and more subject to error in a matrix
form of organization.

® \Wage and salary grades are more difficult to maintain under a matrix form of
organization. Job descriptions are often of less value.

@ Training and development are more complex and at the same time more necessary
under a project form of organization.

® Morale problems are potentially greater in a matrix organization.

4.9 THE PROJECT OFFICE

® po: o The project team is a combination of the project office and functional employ-
Al HINE, Sl (A0 ees as shown in Figure 4-4. Although the figure identifies the project office
personnel as assistant project managers, some employees may not have any
such title. The advantage of such a title is that it entitles the employee to speak directly to the
customer. For example, the project engineer might also be called the assistant project manager
for engineering. The title is important because when the assistant project manager speaks to the
customer, he represents the company, whereas the functional employee represents himself.
The project office is an organization developed to support the project manager in car-
rying out his duties. Project office personnel must have the same dedication toward the pro-
ject as the project manager and must have good working relationships with both the project
and functional managers. The responsibilities of the project office include:

1.4.4 Project Management Office

® Acting as the focal point of information for both in-house control and customer
reporting

@ Controlling time, cost, and performance to adhere to contractual requirements

@ Ensuring that all work required is documented and distributed to all key personnel

® Ensuring that all work performed is both authorized and funded by contractual
documentation

The major responsibility of the project manager and the project office personnel is the
integration of work across the functional lines of the organization. Functional units, such
as engineering, R&D, and manufacturing, together with extra-company subcontractors,
must work toward the same specifications, designs, and even objectives. The lack of proper

8. C. Ray Gullett, “Personnel Management in the Project Environment,” Personnel Administration/Public
Personnel Review, November—December 1972, pp. 17-22.
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FIGURE 4-4. Project organization.

integration of these functional units is the most common cause of project failure. The team
members must be dedicated to all activities required for project success, not just their own
functional responsibilities. The problems resulting from lack of integration can best be
solved by full-time membership and participation of project office personnel. Not all team
members are part of the project office. Functional representatives, performing at the inter-
face position, also act as integrators but at a closer position to where the work is finally
accomplished (i.e., the line organization).

One of the biggest challenges facing project managers is determining the size of the pro-
ject office. The optimal size is determined by a trade-off between the maximum number of
members necessary to assure compliance with requirements and the maximum number for
keeping the total administrative costs under control. Membership is determined by factors
such as project size, internal support requirements, type of project (i.e., R&D, qualification,
production), level of technical competency required, and customer support requirements.
Membership size is also influenced by how strategic management views the project to be.
There is a tendency to enlarge project offices if the project is considered strategic, especially
if follow-on work is possible.

On large projects, and even on some smaller efforts, it is often impossible to achieve
project success without permanently assigned personnel. The four major activities of
the project office, shown below, indicate the need for using full-time people:

@ Integration of activities

® In-house and out-of-house communication
@ Scheduling with risk and uncertainty

@ Effective control

These four activities require continuous monitoring by trained project personnel. The
training of good project office members may take weeks or even months, and can extend
beyond the time allocated for a project. Because key personnel are always in demand,
project managers should ask themselves and upper-level management one pivotal question
when attempting to staff the project office:

Are there any projects downstream that could cause me to lose key members of my team?
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If the answer to this question is yes, then it might benefit the project to have the second-
or third-choice person selected for the position or even to staff the position on a part-time
basis. Another alternative, of course, would be to assign the key members to activities that
are not so important and that can be readily performed by replacement personnel. This,
however, is impractical because such personnel will not be employed efficiently.

Program managers would like nothing better than to have all of their key personnel
assigned full-time for the duration of the program. Unfortunately, this is undesirable, if not
impossible, for many projects because®:

® Skills required by the project vary considerably as the project matures through
each of its life-cycle phases.

® Building up large permanently assigned project offices for each project inevitably
causes duplication of certain skills (often those in short supply), carrying of peo-
ple who are not needed on a full-time basis or for a long period, and personnel dif-
ficulties in reassignment.

® The project manager may be diverted from his primary task and become the
project engineer, for example, in addition to his duties of supervision, administra-
tion, and dealing with the personnel problems of a large office rather than concen-
trating on managing all aspects of the project itself.

® Professionally trained people often prefer to work within a group devoted to their
professional area, with permanent management having qualifications in the same
field, rather than becoming isolated from their specialty peers by being assigned
to a project staff.

® Projects are subject to sudden shifts in priority or even to cancellation, and full-
time members of a project office are thus exposed to potentially serious threats
to their job security; this often causes a reluctance on the part of some people to
accept a project assignment.

All of these factors favor keeping the full-time project office as small as possible and
dependent on established functional departments and specialized staffs. The approach
places great emphasis on the planning and control procedures used on the project. On the
other hand, there are valid reasons for assigning particular people of various specialties to
the project office. These specialties usually include:

® Systems analysis and engineering (or equivalent technical discipline) and product
quality and configuration control, if the product requires such an effort
® Project planning, scheduling, control, and administrative support

Many times a project office is staffed by promotion of functional specialists. This sit-
uation is quite common to engineering firms with a high percentage of technical employ-
ees, but is not without problems.

9. Russell D. Archibald, Managing High-Technology Programs and Projects (New York: Wiley, 1976), p. 82.
Copyright © 1976 by John Wiley & Sons, Inc. Reprinted by permission of the publisher.
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In professional firms, personnel are generally promoted to management on the basis of their
professional or technical competence rather than their managerial ability. While this practice
may be unavoidable, it does tend to promote men with insufficient knowledge of manage-
ment techniques and creates a frustrating environment for the professional down the line.°

There is an unfortunate tendency for executives to create an environment where line
employees feel that the “grass is greener” in project management and project engineering
than in the line organization. How should an executive handle a situation where line spe-
cialists continually apply for transfer to project management? One solution is the develop-
ment of a dual ladder system, with a pay scale called “consultant.” This particular company
created the consultant position because:

® There were several technical specialists who were worth more money to the com-
pany but who refused to accept a management position to get it.
® Technical specialists could not be paid more money than line managers.

Promoting technical specialists to a management slot simply to give them more
money can:

® Create a poor line manager
@ Turn a specialist into a generalist
® |Leave a large technical gap in the line organization

Line managers often argue that they cannot perform their managerial duties and con-
trol these “prima donnas” who earn more money and have a higher pay grade than the line
managers. That is faulty reasoning. Every time the consultants do something well, it
reflects on the entire line organization, not merely on themselves.

The concept of having functional employees with a higher pay grade than the line man-
ager can also be applied to the horizontal project. It is possible for a junior project manager
suddenly to find that the line managers have a higher pay grade than the project manager. It
is also possible for assistant project managers (as project engineers) to have a higher pay
grade than the project manager. Project management is designed to put together the best mix
of people to achieve the objective. If this best mix requires that a grade 7 report to a grade 9
(on a “temporary” project), then so be it. Executives should not let salaries, and pay grades,
stand in the way of constructing a good project organization.

Another major concern is the relationship that exists between project office personnel
and functional managers. In many organizations, membership in the project office is consid-
ered to be more important than in the functional department. Functional members have a ten-
dency to resent an individual who has just been promoted out of a functional department and
into project management. Killian has described ways of resolving potential conflicts™:

It must be kept in mind that veteran functional managers cannot be expected to accept
direction readily from some lesser executive who is suddenly labelled a Project Manager.
Management can avoid this problem by:

e Selecting a man who already has a high position of responsibility or placing him high
enough in the organization.

10. William P. Killian, “Project Management—Future Organizational Concept,” Marquette Business Review,
1971, pp. 90-107.
11. William P. Killian, “Project Management—Future Organizational Concept,” Marquette Business Review,
1971, pp. 90-107.
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e Assigning him a title as important-sounding as those of functional managers.
e Supporting him in his dealings with functional managers.

If the Project Manager is expected to exercise project control over the functional depart-
ments, then he must report to the same level as the departments, or higher.

Executives can severely hinder project managers by limiting their authority to select
and organize (when necessary) a project office and team. According to Cleland*?;

His [project manager’s] staff should be qualified to provide personal administrative and
technical support. He should have sufficient authority to increase or decrease his staff as
necessary throughout the life of the project. The authorization should include selective
augmentation for varying periods of time from the supporting functional areas.

Many executives have a misconception concerning the makeup and usefulness of the
project office. People who work in the project office should be individuals whose first con-
cern is project management, not the enhancement of their technical expertise. It is almost
impossible for individuals to perform for any extended period of time in the project office
without becoming cross-trained in a second or third project office function. For example,
the project manager for cost could acquire enough expertise eventually to act as the assis-
tant to the assistant project manager for procurement. This technique of project office
cross-training is an excellent mechanism for creating good project managers.

We have mentioned two important facts concerning the project management staffing
process:

@ The individual who aspires to become a project manager must be willing to give
up technical expertise and become a generalist.
@ Individuals can be qualified to be promoted vertically but not horizontally.

Once an employee has demonstrated the necessary attributes to be a good project man-
ager, there are three ways the individual can become a project manager or part of the project
office. The executive can:

@ Promote the individual in salary and grade and transfer him into project manage-
ment.

@ Laterally transfer the individual into project management without any salary or
grade increase. If, after three to six months, the employee demonstrates that he can
perform, he will receive an appropriate salary and grade increase.

® Give the employee a small salary increase without any grade increase or a grade
increase without any salary increase, with the stipulation that additional awards
will be forthcoming after the observation period, assuming that the employee can
handle the position.

12. David I. Cleland, “Why Project Management?” Reprinted with permission from Business Horizons, Winter
1964, p. 85. Copyright © 1964 by the Board of Trustees at Indiana University.
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Many executives believe in the philosophy that once an individual enters the world of
project management, there are only two places to go: up in the organization or out the door.
If an individual is given a promotion and pay increase and is placed in project management
and fails, his salary may not be compatible with that of his previous line organization, and
now there is no place for him to go. Most executives, and employees, prefer the second
method because it actually provides some protection for the employee.

Many companies don’t realize until it is too late that promotions to project manage-
ment may be based on a different set of criteria from promotions to line management.
Promotions on the horizontal line are strongly based on communicative skills, whereas line
management promotions are based on technical skills.

The project team consists of the project manager, the project office
(whose members may or may not report directly to the project manager),
and the functional or interface members (who must report horizontally as

2.3 Project Team Definition well as vertically for information flow). Functional team members are

often shown on organizational charts as project office team members. This
is normally done to satisfy customer requirements.

Upper-level management can have an input into the selection process for functional
team members but should not take an active role unless the project and functional man-
agers cannot agree. Functional management must be represented at all staffing meetings
because functional staffing is directly dependent on project requirements and because:

@ Functional managers generally have more expertise and can identify high-risk
areas.

@ Functional managers must develop a positive attitude toward project success. This
is best achieved by inviting their participation in the early activities of the planning
phase.

Functional team members are not always full-time. They can be full-time or part-time
for either the duration of the project or only specific phases.

The selection process for both the functional team member and the project office must
include evaluation of any special requirements. The most common special requirements
develop from:

® Changes in technical specifications

® Special customer requests

@ Organizational restructuring because of deviations from existing policies
® Compatibility with the customer’s project office

A typical project office may include between ten and thirty members, whereas the
total project team may be in excess of a hundred people, causing information to be shared
slowly. For large projects, it is desirable to have a full-time functional representative from
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each major division or department assigned permanently to the project, and perhaps even
to the project office. Such representation might include:

Program management
Project engineering
Engineering operations
Manufacturing operations
Procurement

Quality control

Cost accounting
Publications

Marketing

Sales

Both the project manager and team members must understand fully the responsibilities and
functions of each other team member so that total integration can be achieved rapidly
and effectively. On high-technology programs the chief project engineer assumes the role
of deputy project manager. Project managers must understand the problems that the line
managers have when selecting and assigning the project staff. Line managers try to staff
with people who understand the need for teamwork.

When employees are attached to a project, the project manager must identify the
“star” employees. These are the employees who are vital for the success of the project and
who can either make or break the project manager. Most of the time, star employees are
found in the line organization, not the project office.

As a final point, project managers can assign line employees added responsibilities
within the scope of the project. If the added responsibilities can result in upgrading, then
the project manager should consult with the line manager before such situations are initi-
ated. Quite often, line managers (or even personnel representatives) send “check” people
into the projects to verify that employees are performing at their proper pay grade. This is
very important when working with blue-collar workers who, by union contractual agree-
ments, must be paid at the grade level at which they are performing.

Also, project managers must be willing to surrender resources when they are no longer
required. If the project manager constantly cries wolf in a situation where a problem really
does not exist, the line manager will simply pull away the resources (this is the line man-
ager’s right), and a deteriorating working relationship will result.

4.11 THE PROJECT ORGANIZATIONAL CHART

One of the first requirements of the project startup phase is to develop the organizational
chart for the project and determine its relationship to the parent organizational structure.
Figure 4-5 shows, in abbreviated form, the six major programs at Dalton Corporation. Our
concern is with the Midas Program. Although the Midas Program may have the lowest
priority of the six programs, it is placed at the top, and in boldface, to give the impression
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VICE PRESIDENT AND
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MIDAS MIDAS MIDAS
— PROGRAM — PROGRAM — PROGRAM
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RALPH DAVIS FRED BERN LOU BLUHM

FIGURE 4-5. Dalton Corporation.

that it is the top priority. This type of representation usually makes the client or customer
feel that his program is important to the contractor.

The employees shown in Figure 4-5 may be part-time or full-time, depending upon the
project’s requirements. Perturbations on Figure 4-5 might include one employee’s name iden-
tified on two or more vertical positions (i.e., the project engineer on two projects) or the same
name in two horizontal boxes (i.e., for a small project, the same person could be the project
manager and project engineer). Remember, this type of chart is for the customer’s benefit and
may not show the true “dotted/solid” reporting relationships in the company.
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FIGURE 4-6. Midas Program office.

The next step is to show the program office structure, as illustrated in Figure 4-6. Note
that the chief of operations and the chief engineer have dual reporting responsibility; they
report directly to the program manager and indirectly to the directors. Again, this may be
just for the customer’s benefit with the real reporting structure being reversed. Beneath the
chief engineer, there are three positions. Although these positions appear as solid lines,
they might actually be dotted lines. For example, Ed White might be working only part-
time on the Midas Program but is still shown on the chart as a permanent program office
member. Jean Flood, under contracts, might be spending only ten hours per week on the
Midas Program.

If the function of two positions on the organizational chart takes place at different
times, then both positions may be shown as manned by the same person. For example, Ed
White may have his name under both engineering design and engineering testing if the two
activities are far enough apart that he can perform them independently.

The people shown in the project office organizational chart, whether full-time or part-
time, may not be physically sitting in the project office. For full-time, long-term assignments,
as in construction projects, the employees may be physically sitting side by side, whereas for
part-time assignments, it may be imperative for them to sit in their functional group.
Remember, these types of charts may simply be eyewash for the customer.

Most customers realize that the top-quality personnel may be shared with other programs
and projects. Project manning charts, such as the one shown in Figure 4-7, can be used for
this purpose. These manning charts are also helpful in preparing the management volume of
proposals to show the customer that key personnel will be readily available on his project.
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FIGURE 4-7. Project engineering department manning for the Midas Program.

4.12 SPECIAL PROBLEMS

There are always special problems that influence the organizational staffing process. For
example, the department shown in Figure 4-8 has a departmental matrix. All activities stay
within the department. Project X and project Y are managed by line employees who have
been temporarily assigned to the projects, whereas project Z is headed by supervisor B.
The department’s activities involve high-technology engineering as well as R&D.

The biggest problem facing the department managers is that of training their new
employees. The training process requires nine to twelve months. The employees become
familiar with the functioning of all three sections, and only after training is an employee
assigned to one of the sections. Line managers claim that they do not have sufficient time to
supervise training. As a result, the department manager in the example found staff person C
to be the most competent person to supervise training. A special department training
project was set up, as shown in Figure 4-8.
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NOTE: DEPARTMENT MANAGER EVALUATES
ALL NEW EMPLOYEES DURING TRAINING.

AFTER TRAINING, EMPLOYEE WILL WORK
FOR A SECTION SUPERVISOR.
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SECTION A SECTION B SECTION C

PROJECT X

PROJECT Y

PROJECT Z
(SUPERVISOR B)

TRAINING
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NEW

FIGURE 4-8. The training problem.

Figure 4-9 shows a utility company that has three full-time project managers control-
ling three projects, all of which cut across the central division. Unfortunately, the three
full-time project managers cannot get sufficient resources from the central division
because the line managers are also acting as divisional project managers and saving the
best resources for their own projects.

The obvious solution to the problem is that the central division line managers not be
permitted to wear two hats. Instead, one full-time project manager can be added to the left
division to manage all three central division projects. It is usually best for all project man-
agers to report to the same division for priority setting and conflict resolution.

Line managers have a tendency to feel demoted when they are suddenly told that they
can no longer wear two hats. For example, Mr. Adams was a department manager with
thirty years of experience in a company. For the last several years, he had worn two hats
and acted as both project manager and functional manager on a variety of projects. He was
regarded as an expert in his field. The company decided to incorporate formal project man-
agement and established a project management department. Mr. Bell, a thirty-year-old
employee with three years of experience with the company, was assigned as the project
manager. In order to staff his project, Bell asked Adams for Mr. Cane (Bell’s friend) to be
assigned to the project as the functional representative. Cane had been with the company
for two years. Adams agreed to the request and informed Cane of his new assignment,
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FIGURE 4-9. Utility service organization.

closing with the remarks, “This project is yours all the way. | don’t want to have anything
to do with it. I’ll be busy with paperwork as a result of the new organizational structure.
Just send me a memo once in a while telling me what’s happening.”

During the project kickoff meeting, it became obvious to everyone that the only
person with the necessary expertise was Adams. Without his support, the duration of the
project could be expected to double.

The real problem here was that Adams wanted to feel important and needed, and was
hoping that the project manager would come to him asking for his assistance. The project
manager correctly analyzed the situation but refused to ask for the line manager’s help.
Instead, the project manager asked an executive to step in and force the line manager to
help. The line manager gave his help, but with great reluctance. Today, the line manager
provides poor support to the projects that come across his line organization.

4.13 SELECTING THE PROJECT MANAGEMENT

IMPLEMENTATION TEAM

PMBOK® Guide, 4th Edition
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9.2 Acquire Project Team

The implementation of project management within an organization
requires strong executive support and an implementation team that is
dedicated to making project management work. Selecting the wrong
team players can either lengthen the implementation process or reduce
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FIGURE 4-10. Roles people play that undermine project management implementation.
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employee morale. Some employees may play destructive roles on a project team. These
roles, which undermine project management implementation, are shown in Figure 4-10
and described below:

® The aggressor
@ Criticizes everybody and everything on project management
@ Deflates the status and ego of other team members
® Always acts aggressively
® The dominator
® Always tries to take over
® Professes to know everything about project management
® Tries to manipulate people
@ \Will challenge those in charge for leadership role
® The devil’s advocate
® Finds fault in all areas of project management
® Refuses to support project management unless threatened
® Acts more of a devil than an advocate
@ The topic jumper
® Must be the first one with a new idea/approach to project management
@ Constantly changes topics
@ Cannot focus on ideas for a long time unless it is his/her idea
@ Tries to keep project management implementation as an action item forever
® The recognition seeker
® Always argues in favor of his/her own ideas
Always demonstrates status consciousness
\Volunteers to become the project manager if status is recognized
Likes to hear himself/herself talk
Likes to boast rather than provide meaningful information
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® The withdrawer
® |s afraid to be criticized
® Will not participate openly unless threatened
® May withhold information
® May be shy
® The blocker
® Likes to criticize
® Rejects the views of others
@ Cites unrelated examples and personal experiences
@ Has multiple reasons why project management will not work

These types of people should not be assigned to project management implementation
teams. The types of people who should be assigned to implementation teams are shown in
Figure 4-11 and described below. Their roles are indicated by their words:

® The initiators
® “Is there a chance that this might work?”
® “Let’s try this.”
® The information seekers
® “Have we tried anything like this before?”
® “Do we know other companies where this has worked?”
® “Can we get this information?”
® The information givers
® “Other companies found that . . .”
® “The literature says that . . .”
® “Benchmarking studies indicate that . . .”
® The encouragers
® “Your idea has a lot of merit.”
® “The idea is workable, but we may have to make small changes.”
® “What you said will really help us.”

IS Information
Seekers

Information
Givers
/ \ Encouragers

FIGURE 4-11. Roles people play that support project management implementation.
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® The clarifiers
® “Are we saying that . .. ?”
® “Let me state in my own words what I’m hearing from the team.”
® “Let’s see if we can put this into perspective.”
® The harmonizers
® “We sort of agree, don’t we?”
® “Your ideas and mine are close together.”
® “Aren’t we saying the same thing?”
® The consensus takers
® “Let’s see if the team is in agreement.”
® “Let’s take a vote on this.”
® “Let’s see how the rest of the group feels about this.”
® The gate keepers
® “Who has not given us their opinions on this yet?”
® “Should we keep our options open?”
® “Are we prepared to make a decision or recommendation, or is there additional
information to be reviewed?”

4.14 STUDYING TIPS FOR THE PMI® PROJECT
MANAGEMENT CERTIFICATION EXAM

This section is applicable as a review of the principles to support the knowledge areas and
domain groups in the PMBOK® Guide. This chapter addresses:

® Human Resources Management
® Planning
® Project Staffing

Understanding the following principles is beneficial if the reader is using this text to
study for the PMP® Certification Exam:

® \What is meant by a project team

Staffing process and environment

Role of the line manager in staffing

Role of the executive in staffing

Skills needed to be a project manager

That the project manager is responsible for helping the team members grow and
learn while working on the project

In Appendix C, the following Dorale Products mini—case studies are applicable:

@ Dorale Products (G) [Human Resources Management]
® Dorale Products (H) [Human Resources Management]
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® Dorale Products (1) [Human Resources Management]
® Dorale Products (J) [Human Resources Management]
® Dorale Products (K) [Human Resources Management]

The following multiple-choice questions will be helpful in reviewing the principles of

this chapter:

1

During project staffing, the primary role of senior management is in the selection of the:
A. Project manager

B. Assistant project managers

C. Functional team

D. Executives do not get involved in staffing.

During project staffing, the primary role of line management is:

A. Approving the selection of the project manager

B. Approving the selection of assistant project managers

C. Assigning functional resources based upon who is available

D. Assigning functional resources based upon availability and the skill set needed

A project manager is far more likely to succeed if it is obvious to everyone that:
A. The project manager has a command of technology.

B. The project manager is a higher pay grade than everyone else on the team.
C. The project manager is over 45 years of age.

D. Executive management has officially appointed the project manager.

Most people believe that the best way to train someone in project management is through:
A. On-the-job training

B. University seminars

C. Graduate degrees in project management

D. Professional seminars and meeting

In staffing negotiations with the line manager, you identify a work package that requires a
skill set of a grade 7 worker. The line manager informs you that he will assign a grade 6 and
a grade 8 worker. You should:

A. Refuse to accept the grade 6 because you are not responsible for training

B. Ask for two different people

C. Ask the sponsor to interfere

D. Be happy! You have two workers.

You priced out a project at 1000 hours assuming a grade 7 employee would be assigned. The
line manager assigns a grade 9 employee. This will result in a significant cost overrun.
The project manager should:

A. Reschedule the start date of the project based upon the availability of a grade 7

B. Ask the sponsor for a higher priority for your project

C. Reduce the scope of the project

D. See if the grade 9 can do the job in less time

As a project begins to wind down, the project manager should:

A. Release all nonessential personnel so that they can be assigned to other projects
B. Wait until the project is officially completed before releasing anyone

C. Wait until the line manager officially requests that the people be released

D. Talk to other project managers to see who wants your people
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4-1 From S. K. Grinnell and H. P. Apple (“When Two Bosses Are Better Than One,”
Machine Design, January 1975, pp. 84-87):

® People trained in single-line-of-command organizations find it hard to serve more
than one boss.

® People may give lip service to teamwork, but not really know how to develop and
maintain a good working team.

® Project and functional managers sometimes tend to compete rather than cooperate
with each other.

® [ndividuals must learn to do more “managing” of themselves.

The authors identify the above four major problems associated with staffing. Discuss each
problem and identify the type of individual most likely to be involved (i.e., engineer, contract
administrator, cost accountant, etc.) and in which organizational form this problem would be
most apt to occur.

4-2 David Cleland (“Why Project Management?” Reprinted from Business Horizons, Winter
1964, p. 85. Copyright © 1964 by the Foundation for the School of Business at Indiana
University. Used with permission) made the following remarks:

His [project manager’s] staff should be qualified to provide personal administrative and tech-
nical support. He should have sufficient authority to increase or decrease his staff as necessary
throughout the life of the project. This authorization should include selective augmentation for
varying periods of time from the supporting functional areas.

Do you agree or disagree with these statements? Should the type of project or type of organi-
zation play a dominant role in your answer?

4-3 The contractor’s project office is often structured to be compatible with the customer’s
project office, sometimes on a one-to-one basis. Some customers view the contractor’s project
organization merely as an extension of their own company. Below are three statements concern-
ing this relationship. Are these statements true or false? Defend your answers.

® There must exist mutual trust between the customer and contractor together with a
close day-to-day working relationship.
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® The project manager and the customer must agree on the hierarchy of decision that
each must make, either independently or jointly. (Which decisions can each make
independently or jointly?)

@® Both the customer and contractor’s project personnel must be willing to make deci-
sions as fast as possible.

4-4 C. Ray Gullet (“Personnel Management in the Project Organization,” Personnel
Administration/Public Personnel Review, November—December 1972, pp. 17-22) has identified
five personnel problems. How would you, as a project manager, cope with each problem?

@ Staffing levels are more variable in a project environment.

® Performance evaluation is more complex and more subject to error in a matrix form
of organization.

@® \Wage and salary grades are more difficult to maintain under a matrix form of organi-
zation. Job descriptions are often of less value.

@® Training and development are more complex and at the same time more necessary
under a project form of organization.

® Morale problems are potentially greater in a matrix organization.

4-5 Some people believe that a project manager functions, in some respects, like a physician. Is
there any validity in this?

4-6 Paul is a project manager for an effort that requires twelve months. During the seventh,
eighth, and ninth months he needs two individuals with special qualifications. The functional man-
ager has promised that these individuals will be available two months before they are needed. If
Paul does not assign them to his project at that time, they will be assigned elsewhere and he will
have to do with whomever will be available later. What should Paul do? Do you have to make any
assumptions in order to defend your answer?

4-7  Some of the strongest reasons for promoting functional engineers to project engineers are:

@ Better relationships with fellow researchers
@® Better prevention of duplication of effort
@ Better fostering of teamwork

These reasons are usually applied to R&D situations. Could they also be applied to product life-
cycle phases other than R&D?

4-8 The following have been given as qualifications for a successful advanced-technology
project manager:

@® Career has progressed up through the technical ranks

® Knowledgeable in many engineering fields

® Understands general management philosophy and the meaning of profitability
® |[nterested in training and teaching his superiors

® Understands how to work with perfectionists

Can these same qualifications be modified for non-R&D project management? If so, how?

4-9 W. J. Taylor and T. F. Watling (Successful Project Management, London: Business
Books, 1972, p. 32) state:

It is often the case, therefore, that the Project Manager is more noted for his management
technique expertise, his ability to “get things done” and his ability to “get on with peo-
ple” than for his sheer technical prowess. However, it can be dangerous to minimize this
latter talent when choosing Project Managers dependent upon project type and size. The
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Project Manager should preferably be an expert either in the field of the project task or
a subject allied to it.

How dangerous can it be if this latter talent is minimized? Will it be dangerous under all
circumstances?

4-10 Frank Boone is the most knowledgeable piping engineer in the company. For five years,
the company has turned down his application for transfer to project engineering and project
management stating that he is too valuable to the company in his current position. If you were
a project manager, would you want this individual as part of your functional team? How should
an organization cope with this situation?

4-11 Tom Weeks is manager of the insulation group. During a recent group meeting, Tom
commented, “The company is in trouble. As you know, we’re bidding on three programs right
now. If we win just one of them, we can probably maintain our current work level. If, by some
slim chance, we were to win all three, you’ll all be managers tomorrow.” The company won all
three programs, but the insulation group did not hire anyone, and there were no promotions.
What would you, as a project manager on one of the new projects, expect your working rela-
tions to be with the insulation group?

4-12 You are a project engineer on a high-technology program. As the project begins to wind
down, your boss asks you to write a paper so that he can present it at a technical meeting. His name
goes first on the paper. Should this be part of your job? How do you feel about this situation?

4-13 Research has indicated that the matrix structure is often confusing because it requires
multiple roles for people, with resulting confusion about these roles (Keith Davis, Human
Relations at Work, New York: McGraw-Hill, 1967, pp. 296-297). Unfortunately, not all pro-
gram managers, project managers, and project engineers possess the necessary skills to operate
in this environment. Stuckenbruck has stated, “The path to success is strewn with the bodies of
project managers who were originally functional line managers and then went into project man-
agement” (Linn Stuckenbruck, “The Effective Project Manager,” Project Management
Quarterly, Vol. VII, No. 1, March 1976, pp. 26-27). What do you feel is the major cause for
this downfall of the functional manager?

4-14 For each of the organizational forms shown below, who determines what resources are
needed, when they are needed, and how they will be employed? Who has the authority and
responsibility to mobilize these resources?

a. Traditional organization

b. Matrix organization

c. Product line organization

d. Line/staff project organization

4-15 Do you agree or disagree that project organizational forms encourage peer-to-peer com-
munications and dynamic problem-solving?

4-16 The XYZ Company operates on a traditional structure. The company has just received a
contract to develop a new product line for a special group of customers. The company has
decided to pull out selected personnel from the functional departments and set up a single prod-
uct organizational structure to operate in parallel with the functional departments.

a. Set up the organizational chart.
b. Do you think this setup can work? Does your answer depend on how many years this
situation must exist?
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4-17 You are the project engineer on a program similar to one that you directed previously.
Should you attempt to obtain the same administrative and/or technical staff that you had
before?

4-18 A person assigned to your project is performing unsatisfactorily. What should you do?
Will it make a difference if he is in the project office or a functional employee?

4-19 You have been assigned to the project office as an assistant project engineer. You are to
report to the chief project engineer who reports formally to the project manager and informally
to the vice president of engineering. You have never worked with this chief project engineer
before. During the execution of the project, it becomes obvious to you that the chief project
engineer is making decisions that do not appear to be in the best interest of the project. What
should you do about this?

4-20 Should individuals be promoted to project management because they are at the top of
their functional pay grade?

4-21 Should one functional department be permitted to “borrow” (on a temporary basis) peo-
ple from another functional department in order to fulfill project manning requirements?
Should this be permitted if overtime is involved?

4-22 Should a project manager be paid for performance or for the number of people he
supervises?

4-23 Should a project manager try to upgrade his personnel?
4-24 Why should a functional manager assign his best people to you on a long-term project?

4-25 A coal company has adopted the philosophy that the project manager for new mine
startup projects will be the individual who will eventually become the mine superintendent. The
coal company believes that this type of “ownership” philosophy is good. Do you agree?

4-26 Can a project manager be considered as a “hired gun”?

4-27 Manufacturing organizations are using project management/project engineering strictly
to give new employees exposure to total company operations. After working on one or two
projects, each approximately one to two years in duration, the employee is transferred to line
management for his career path and opportunities for advancement. Can a situation such as this,
where there is no career path in either project management or project engineering, work suc-
cessfully? Could there be any detrimental effects on the projects?

4-28 Can a project manager create dedication and a true winning spirit and still be hated
by all?

4-29 Can anyone be trained to be a project manager?

4-30 A power and light company has part-time project management in which an individual
acts as both a project manager and a functional employee at the same time. The utility company
claims that this process prevents an employee from becoming “technically obsolete,” and that
when the employee returns to full-time functional duties, he is a more well-rounded individual.
Do you agree or disagree? What are the arrangement’s advantages and disadvantages?

4-31 Some industries consider the major criterion for promotion and advancement to be gray
hair and/or baldness. Is this type of maturity advantageous?
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4-32 In Figure 4-8 we showed that Al Tandy and Don Davis (as well as other project office
personnel) reported directly to the project manager and indirectly to functional management.
Could this situation be reversed, with the project office personnel reporting indirectly to the
project manager and directly to functional management?

4-33 Most organizations have “star” people who are usually identified as those individuals who
are the key to success. How does a project manager identify these people? Can they be in the
project office, or must they be functional employees or managers?

4-34 Considering your own industry, what job-related or employee-related factors would you
wish to know before selecting someone to be a project manager or a project engineer on an
effort valued at:

a. $30,000?
b. $300,000?
c. $3,000,000?
d. $30,000,000?

4-35 One of the major controversies in project management occurs over whether the project man-
ager needs a command of technology in order to be effective. Consider the following situation:

You are the project manager on a research and development project. Marketing informs
you that they have found a customer for your product and that you must make major modifica-
tions to satisfy the customer’s requirements. The engineering functional managers tell you that
these modifications are impossible. Can a project manager without a command of technology
make a viable decision as to whether to risk additional funds and support marketing, or should
he believe the functional managers, and tell marketing that the modifications are impossible?
How can a project manager, either with or without a command of technology, tell whether the
functional managers are giving him an optimistic or a pessimistic opinion?

4-36 As a functional employee, you demonstrate that you have exceptionally good writing
skills. You are then promoted to the position of special staff assistant to the division manager
and told that you are to assume full responsibility for all proposal work that must flow through
your division. How do you feel about this? Is it a promotion? Where can you go from here?

4-37 Government policymakers content that only high-ranking individuals (high GS grades)
can be project managers because a good project manager needs sufficient “clout” to make the
project go. In government, the project manager is generally the highest grade on the project
team. How can problems of pay grade be overcome? Is the government’s policy effective?

4-38 A major utility company is worried about the project manager’s upgrading functional
employees. On an eight-month project that employs four hundred full-time project employees,
the department managers have set up “check” people whose responsibility is to see that func-
tional employees do not have unauthorized (i.e., not approved by the functional manager) work
assignments above their current grade level. Can this system work? What if the work is at a
position below their grade level?

4-39 A major utility company begins each computer project with a feasibility study in which a
cost-benefit analysis is performed. The project managers, all of whom report to a project man-
agement division, perform the feasibility study themselves without any functional support. The
functional personnel argue that the feasibility study is inaccurate because the functional
“experts” are not involved. The project managers, on the other hand, stipulate that they never
have sufficient time or money to involve the functional personnel. Can this situation be resolved?
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4-40 How would you go about training individuals within your company or industry to be
good project managers? What assumptions are you making?

4-41 Should project teams be allowed to evolve by themselves?

4-42 At what point or phase in the life cycle of a project should a project manager be
appointed?

4-43 Top management generally has two schools of thought concerning project management.
One school states that the project manager should be used as a means for coordinating activi-
ties that cut across several functional departments. The second school states that the project
management position should be used as a means of creating future general managers. Which
school of thought is correct?

4-44 Some executives feel that personnel working in a project office should be cross-trained
in several assistant project management functions. What do you think about this?

4-45 A company has a policy that employees wishing to be project managers must first spend
one to one-and-a-half years in the functional employee side of the house so that they can get to
know the employees and company policy. What do you think about this?

4-46 Your project has grown to a point where there now exist openings for three full-time
assistant project managers. Unfortunately, there are no experienced assistant project managers
available. You are told by upper-level management that you will fill these three positions by
promotions from within. Where in the organization should you look? During an interview, what
questions should you ask potential candidates? Is it possible that you could find candidates who
are qualified to be promoted vertically but not horizontally?

4-47 A functional employee has demonstrated the necessary attributes of a potentially suc-
cessful project manager. Top management can:

® Promote the individual in salary and grade and transfer him into project management.

® | aterally transfer the employee into project management without any salary or grade
increase. If, after three to six months, the employee demonstrates that he can perform,
he will receive an appropriate salary and grade increase.

® Give the employee either a grade increase without any salary increase, or a small
salary increase without any grade increase, under the stipulation that additional
awards will be given at the end of the observation period, assuming that the employee
can handle the position.

If you were in top management, which method would you prefer? If you dislike the above three
choices, develop your own alternative. What are the advantages and disadvantages of each
choice? For each choice, discuss the ramifications if the employee cannot handle the project
management position.
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5.0 INTRODUCTION

As we have stated, the project manager measures his success by how well
PMBOK® Guide, 4th Edition he can negotiate with both upper-level and functional management for the
AR I resources necessary to achieve the project objective. Moreover, the project
1.4 Role of the PMO manager may have a great deal of delegated authority but very little

*Case Study also appears at end of chapter.
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power. Hence, the managerial skills he requires for successful performance may be drastically different
from those of his functional management counterparts.

The difficult aspect of the project management environment is that individuals at the project—functional
interface must report to two bosses. Functional managers and project managers, by virtue of their different
authority levels and responsibilities, treat their people in different fashions depending on their “management
school” philosophies. There are generally five management schools, as described below:

@ The classical/traditional school: Management is the process of getting things done (i.e., achieving
objectives) by working both with and through people operating in organized groups. Emphasis is
placed on the end-item or objective, with little regard for the people involved.

® The empirical school: Managerial capabilities can be developed by studying the experiences of
other managers, whether or not the situations are similar.

@ The behavioral school: Two classrooms are considered within this school. First, we have the human
relations classroom in which we emphasize the interpersonal relationship between individuals and
their work. The second classroom includes the social system of the individual. Management is con-
sidered to be a system of cultural relationships involving social change.

® The decision theory school: Management is a rational approach to decision making using a
system of mathematical models and processes, such as operations research and management
science.

@ The management systems school: Management is the development of a systems model, character-
ized by input, processing, and output, and directly identifies the flow of resources (money, equip-
ment, facilities, personnel, information, and material) necessary to obtain some objective by either
maximizing or minimizing some objective function. The management systems school also includes
contingency theory, which stresses that each situation is unique and must be optimized separately
within the constraints of the system.

In a project environment, functional managers are generally practitioners of the first three schools of
management, whereas project managers utilize the last two. This imposes hardships on both the project man-
agers and functional representatives. The project manager must motivate functional representatives toward
project dedication on the horizontal line using management systems theory and quantitative tools, often with
little regard for the employee. After all, the employee might be assigned for a very short-term effort, whereas
the end-item is the most important objective. The functional manager, however, expresses more concern for the
individual needs of the employee using the traditional or behavioral schools of management.

Modern practitioners still tend to identify management responsibilities and skills in terms of the prin-
ciples and functions developed in the early management schools, namely:

Planning
Organizing
Staffing
Controlling
Directing

Although these management functions have generally been applied to traditional management struc-
tures, they have recently been redefined for temporary management positions. Their fundamental meanings
remain the same, but the applications are different.
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5.1 CONTROLLING

Controlling is a three-step process of measuring progress toward an objective, evaluating
what remains to be done, and taking the necessary corrective action to achieve or exceed
the objectives. These three steps—measuring, evaluating, and correcting—are defined as
follows:

® Measuring: determining through formal and informal reports the degree to which
progress toward objectives is being made.

@ FEvaluating: determining cause of and possible ways to act on significant devia-
tions from planned performance.

@ Correcting: taking control action to correct an unfavorable trend or to take advan-
tage of an unusually favorable trend.

The project manager is responsible for ensuring the accomplishment of group and
organizational goals and objectives. To effect this, he must have a thorough knowledge of
standards and cost control policies and procedures so that a comparison is possible
between operating results and preestablished standards. The project manager must then
take the necessary corrective actions. Later chapters provide a more in-depth analysis of
control, especially the cost control function.

In Chapter 1, we stated that project managers must understand organizational behav-
ior in order to be effective and must have strong interpersonal skills. This is especially
important during the controlling function. Line managers may have the luxury of time to
build up relationships with each of their workers. But for a project manager time is a con-
straint, and it is not always easy to predict how well or how poorly an individual will inter-
act with a group, especially if the project manager has never worked with this employee
previously. Understanding the physiological and social behavior of how people perform in
a group cannot happen overnight.

5.2 DIRECTING

Directing is the implementing and carrying out (through others) of those approved plans
that are necessary to achieve or exceed objectives. Directing involves such steps as:

@ Staffing: seeing that a qualified person is selected for each position.

@ Training: teaching individuals and groups how to fulfill their duties and responsi-
bilities.

@ Supervising: giving others day-to-day instruction, guidance, and discipline as
required so that they can fulfill their duties and responsibilities.

@ Delegating: assigning work, responsibility, and authority so others can make max-
imum utilization of their abilities.

@ Motivating: encouraging others to perform by fulfilling or appealing to their
needs.
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@ Counseling: holding private discussions with another about how he might do bet-
ter work, solve a personal problem, or realize his ambitions.

@ Coordinating: seeing that activities are carried out in relation to their importance
and with a minimum of conflict.

Directing subordinates is not an easy task because of both the short time duration of
the project and the fact that employees might still be assigned to a functional manager
while temporarily assigned to your effort. The luxury of getting to “know” one’s subordi-
nates may not be possible in a project environment.

Project managers must be decisive and move forward rapidly whenever directives are
necessary. It is better to decide an issue and be 10 percent wrong than it is to wait for the last
10 percent of a problem’s input and cause a schedule delay and improper use of resources.
Directives are most effective when the KISS (keep it simple, stupid) rule is applied. Directives
should be written with one simple and clear objective so that subordinates can work effectively
and get things done right the first time. Orders must be issued in a manner that expects imme-
diate compliance. Whether people will obey an order depends mainly on the amount of
respect they have for you. Therefore, never issue an order that you cannot enforce. Oral orders
and directives should be disguised as suggestions or requests. The requestor should ask the
receiver to repeat the oral orders so that there is no misunderstanding.

: o Project managers must understand human behavior in order to moti-
PMBOK® Guide, 4th Edition vate peéple towe?rd successful accomplishment of project objectives.
Chapter 9 Human Resources .
Management Dougla}s McGregor ad\{ocated tha_t most workers can be categorized
9.4 Manage the Team according to two theories." The first, often referred to as Theory X,
assumes that the average worker is inherently lazy and requires supervi-
sion. Theory X further assumes that:

® The average worker dislikes work and avoids work whenever possible.

@ To induce adequate effort, the supervisor must threaten punishment and exercise
careful supervision.

® The average worker avoids increased responsibility and seeks to be directed.

The manager who accepts Theory X normally exercises authoritarian-type control
over workers and allows little participation during decision-making. Theory X employees
generally favor lack of responsibility, especially in decision-making.

According to Theory Y, employees are willing to get the job done without constant
supervision. Theory Y further assumes that:

® The average worker wants to be active and finds the physical and mental effort
on the job satisfying.

@ Greatest results come from willing participation, which will tend to produce self-
direction toward goals without coercion and control.

@ The average worker seeks opportunity for personal improvement and self-respect.

1. Douglas McGregor, The Human Side of Enterprise (New York: McGraw-Hill, 1960), pp. 33-34.
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The manager who accepts Theory Y normally advocates participation and a
management—employee relationship. However, in working with professionals, especially
engineers, special care must be exercised because these individuals often pride themselves
on their ability to find a better way to achieve the end result regardless of cost. If this hap-
pens, project managers must become authoritarian leaders and treat Theory Y employees
as though they are Theory X.

William Ouchi has identified a Theory Z that emphasizes the Japanese cultural values
and the behavior of the Japanese workers.? According to Theory Z, there exist significant
differences between the Japanese and American cultures and how the workers are treated.
The Japanese focus on lifetime employment whereas the Americans look at short-term
employment. The Japanese focus on collective decision-making such as in quality circles
whereas Americans focus on individual decision-making. The Japanese emphasize infor-
mal administrative control whereas the Americans lean toward a more formal control.
Japanese companies place workers on nonspecialized career paths with slow evaluation
and promotion whereas Americans prefer specialized career path opportunities with rapid
evaluation and promotion. Finally, Japanese managers have more of an interest in the per-
sonal life of their workers than do American managers.

Many psychologists have established the existence of a prioritized
hierarchy of needs that motivate individuals toward satisfactory perfor-
mance. Maslow was the first to identify these needs.®> Maslow’s hierarchy

9.3.2 Develop the Team of needs is shown in Figure 5-1. The first level is that of the basic or phys-

iological needs, namely, food, water, clothing, shelter, sleep, and sexual
satisfaction. Simply speaking, human primal desire to satisfy these basic needs motivates
him to do a good job.

After an employee has fulfilled his physiological needs, he turns to the next lower
need, safety. Safety needs include economic security and protection from harm, disease,
and violence. Safety can also include security. It is important that project managers real-
ize this because these managers may find that as a project nears termination, functional
employees are more interested in finding a new role for themselves than in giving their best
to the current situation.

The next level contains the social needs, including love, belonging, togetherness,
approval, and group membership. At this level, the informal organization plays a dominant
role. Many people refuse promotions to project management (as project managers, project
office personnel, or functional representatives) because they fear that they will lose their
“membership” in the informal organization. This problem can occur even on short-
duration projects. In a project environment, project managers generally do not belong to
any informal organization and, therefore, tend to look outside the organization to fulfill this
need. Project managers consider authority and funding to be very important in gaining pro-
ject support. Functional personnel, however, prefer friendship and work assignments. In
other words, the project manager can use the project itself as a means of helping fulfill the
third level for the line employees (i.e., team spirit).

2. W. G. Ouchi and A. M. Jaeger, “Type Z Organization: Stability in the Midst of Mobility,” Academy of
Management Review, April 1978, pp. 305-314.

3. Abraham Maslow, Motivation and Personality (New York: Harper and Brothers, 1954).
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SELF-ACTUALIZATION

SELF-ESTEEM

SOCIAL/BELONGING

SAFETY

PHYSIOLOGICAL

FIGURE 5-1. Maslow’s hierarchy of needs.

The two lowest needs are esteem and self-actualization. The esteem need includes self-
esteem (self-respect), reputation, the esteem of others, recognition, and self-confidence.
Highly technical professionals are often not happy unless esteem needs are fulfilled. For
example, many engineers strive to publish and invent as a means of satisfying these needs.
These individuals often refuse promotions to project management because they believe that
they cannot satisfy esteem needs in this position. Being called a project manager does not
carry as much importance as being considered an expert in one’s field by one’s peers. The low-
est need is self-actualization and includes doing what one can do best, desiring to utilize one’s
potential, full realization of one’s potential, constant self-development, and a desire to be truly
creative. Many good project managers find this level to be the most important and consider
each new project as a challenge by which they can achieve self-actualization.

Frederick Herzberg and his associates conducted motivational research studies.
Herzberg concluded that Maslow’s lower three levels (physiological, safety, and social
needs) were hygiene factors that were either satisfied or dissatisfied. The only real moti-
vational factors were the self-esteem and self-actualization needs. Herzberg believed that
the physiological needs were hygiene factors and were extremely short-term needs. Self-
esteem and self-actualization were more long-term needs and could be increased through
job rotation, which includes job enrichment.

Another motivational technique can be related to the concept of expectancy theory
(also referred to as the immature—mature organization), which was developed by the
behaviorist Chris Argyris. Expectancy theory says that when the needs of the organization
and the needs of the individual are congruent, both parties benefit and motivation
increases. When there is incongruence between the needs of the individual and the needs
of the organization, the individual will experience:

4

@ Frustration

® Psychological failure
@ Short-term perspectives
@ Conflict

4. F. Herzberg, B. Mausner, and B. B. Snyderman, The Motivation to Work (New York: John Wiley & Sons,
1959).
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Project managers must motivate temporarily assigned individuals by appealing to their
desires to fulfill the lowest two levels, but not by making promises that cannot be met. Project
managers must motivate by providing:

A feeling of pride or satisfaction for one’s ego

Security of opportunity

Security of approval

Security of advancement, if possible

Security of promotion, if possible

Security of recognition

A means for doing a better job, not a means to keep a job

Understanding professional needs is an important factor in helping people realize their
true potential. Such needs include:

Interesting and challenging work
Professionally stimulating work environment
Professional growth

Overall leadership (ability to lead)
Tangible rewards

Technical expertise (within the team)
Management assistance in problem-solving
Clearly defined objectives

Proper management control

Job security

Senior management support

Good interpersonal relations

Proper planning

Clear role definition

Open communications

A minimum of changes

Motivating employees so that they feel secure on the job is not easy, especially since
a project has a finite lifetime. Specific methods for producing security in a project envi-
ronment include:

Letting people know why they are where they are

Making individuals feel that they belong where they are

Placing individuals in positions for which they are properly trained
Letting employees know how their efforts fit into the big picture

Since project managers cannot motivate by promising material gains, they must
appeal to each person’s pride. The guidelines for proper motivation are:

Adopt a positive attitude
Do not criticize management
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@ Do not make promises that cannot be kept
@ Circulate customer reports
@ Give each person the attention he requires

There are several ways of motivating project personnel. Some effective ways include:

Giving assignments that provide challenges
Clearly defining performance expectations
Giving proper criticism as well as credit
Giving honest appraisals

Providing a good working atmosphere
Developing a team attitude

Providing a proper direction (even if Theory Y)

5.3 PROJECT AUTHORITY

Project management structures create a web of relationships that can
cause chaos in the delegation of authority and the internal authority struc-
ture. Four questions must be considered in describing project authority:

PMBOK® Guide, 4th Edition

9.1.3 Human Resource Planning

® What is project authority?

® What is power, and how is it achieved?

® How much project authority should be granted to the project manager?
® \Who settles project authority interface problems?

One form of the project manager’s authority can be defined as the legal or rightful
power to command, act, or direct the activities of others. Authority can be delegated from
one’s superiors. Power, on the other hand, is granted to an individual by his subordinates
and is a measure of their respect for him. A manager’s authority is a combination of
his power and influence such that subordinates, peers, and associates willingly accept his
judgment.

In the traditional structure, the power spectrum is realized through the hierarchy,
whereas in the project structure, power comes from credibility, expertise, or being a sound
decision-maker.

Authority is the key to the project management process. The project manager must
manage across functional and organizational lines by bringing together activities
required to accomplish the objectives of a specific project. Project authority provides the
way of thinking required to unify all organizational activities toward accomplishment of
the project regardless of where they are located. The project manager who fails to build
and maintain his alliances will soon find opposition or indifference to his project
requirements.

The amount of authority granted to the project manager varies according to project
size, management philosophy, and management interpretation of potential conflicts with
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functional managers. There do exist, however, certain fundamental elements over which
the project manager must have authority in order to maintain effective control. According
to Steiner and Ryan®:

The project manager should have broad authority over all elements of the project. His
authority should be sufficient to permit him to engage all necessary managerial and tech-
nical actions required to complete the project successfully. He should have appropriate
authority in design and in making technical decisions in development. He should be able
to control funds, schedule and quality of product. If subcontractors are used, he should
have maximum authority in their selection.

Generally speaking, a project manager should have more authority than his responsi-
bility calls for, the exact amount of authority usually depending on the amount of risk that
the project manager must take. The greater the risk, the greater the amount of authority.
A good project manager knows where his authority ends and does not hold an employee
responsible for duties that he (the project manager) does not have the authority to enforce.
Some projects are directed by project managers who have only monitoring authority.
These project managers are referred to as influence project managers.

Failure to establish authority relationships can result in:

Poor communication channels

Misleading information

Antagonism, especially from the informal organization

Poor working relationships with superiors, subordinates, peers, and associates
Surprises for the customer

The following are the most common sources of power and authority problems in a
project environment:

Poorly documented or no formal authority

Power and authority perceived incorrectly

Dual accountability of personnel

Two bosses (who often disagree)

The project organization encouraging individualism

Subordinate relations stronger than peer or superior relationships
Shifting of personnel loyalties from vertical to horizontal lines
Group decision-making based on the strongest group

Ability to influence or administer rewards and punishment
Sharing resources among several projects

The project manager does not have unilateral authority in the project effort. He fre-
quently negotiates with the functional manager. The project manager has the authority to

5. Reprinted from George A. Steiner and William G. Ryan, Industrial Project Management (1968), p. 24.
Copyright © 1968 by the Trustees of Columbia University in the City of New York. Reprinted with permission
of The Free Press, a division of Simon and Schuster.
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determine the “when” and “what” of the project activities, whereas the functional man-
ager has the authority to determine “how the support will be given.” The project manager
accomplishes his objectives by working with personnel who are largely professional. For
professional personnel, project leadership must include explaining the rationale of the
effort as well as the more obvious functions of planning, organizing, directing, and
controlling.

Certain ground rules exist for authority control through negotiations:

@ Negotiations should take place at the lowest level of interaction.
@ Definition of the problem must be the first priority:
® The issue
® The impact
® The alternative
® The recommendations
@ Higher-level authority should be used if, and only if, agreement cannot be reached.

The critical stage of any project is planning. This includes more than just planning the
activities to be accomplished; it also includes the planning and establishment of the author-
ity relationships that must exist for the duration of the project. Because the project man-
agement environment is an ever-changing one, each project establishes its own policies
and procedures, a situation that can ultimately result in a variety of authority relationships.
It is therefore possible for functional personnel to have different responsibilities on differ-
ent projects, even if the tasks are the same.

During the planning phase the project team develops a responsibility assignment
matrix (RAM) that contains such elements as:

General management responsibility
Operations management responsibility
Specialized responsibility

Who must be consulted

Who may be consulted

Who must be notified

Who must approve

The responsibility matrix is often referred to as a linear responsibility chart (LRC) or
responsibility assignment matrix (RAM). Linear responsibility charts identify the participants,
and to what degree an activity will be performed or a decision will be made. The LRC
attempts to clarify the authority relationships that can exist when functional units share com-
mon work. As described by Cleland and King®:

The need for a device to clarify the authority relationships is evident from the relative unity
of the traditional pyramidal chart, which (1) is merely a simple portrayal of the overall

6. From David I. Cleland and William Richard King, Systems Analysis and Project Management (New York:
McGraw-Hill), p. 271.
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functional and authority models and (2) must be combined with detailed position descrip-
tions and organizational manuals to delineate authority relationships and work performance
duties.

Figure 5-2 shows a typical linear responsibility chart. The rows, which indicate the activ-
ities, responsibilities, or functions required, can be all of the tasks in the work breakdown
structure. The columns identify either positions, titles, or the people themselves. If the
chart will be given to an outside customer, then only the titles should appear, or the cus-
tomer will call the employees directly without going through the project manager. The
symbols indicate the degrees of authority or responsibility existing between the rows and
columns.

Another example of an LRC is shown in Figure 5-3. In this case, the LRC is used to
describe how internal and external communications should take place. This type of
chart can be used to eliminate communications conflicts. Consider a customer who is
unhappy about having all of his information filtered through the project manager and
requests that his line people be permitted to talk to your line people on a one-on-one basis.

PMBOK® Guide, 4th Edition ‘—’po ° %6
9.1.2 Human Resource Planning “«5 @‘%y %\o
Tools and Techniques 2 7%772\4 oy
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FIGURE 5-2. Linear responsibility chart (responsibility assignment matrix).
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FIGURE 5-3. Communications responsibility matrix.*

You may have no choice but to permit this, but you should make sure that the customer
understands that:

@ Functional employees cannot make commitments for additional work or
resources.

@ Functional employees give their own opinion and not that of the company.

@ Company policy comes through the project office.

Figures 5-4 and 5-5 are examples of modified LRCs. Figure 5-4 is used to show the
distribution of data items, and Figure 5-5 identifies the skills distribution in the project
office.

The responsibility matrix attempts to answer such questions as: “Who has signature
authority?” “Who must be notified?” “Who can make the decision?” The questions can
only be answered by clear definitions of authority, responsibility, and accountability:

@ Authority is the right of an individual to make the necessary decisions required to
achieve his objectives or responsibilities.

® Responsibility is the assignment for completion of a specific event or activity.

@ Accountability is the acceptance of success or failure.
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FIGURE 5-4. Data distribution matrix.

The linear responsibility chart, although a valuable tool for management, does have
a weakness in that it does not describe how people interact within the program. The LRC
must be considered with the organization for a full understanding of how interactions
between individuals and organizations take place. As described by Karger and Murdick, the
LRC has merit”:

Obviously the chart has weaknesses, of which one of the larger ones is that it is a mechani-
cal aid. Just because it says that something is a fact does not make it true. It is very difficult
to discover, except generally, exactly what occurs in a company—and with whom. The chart
tries to express in specific terms relationships that cannot always be delineated so clearly;
moreover, the degree to which it can be done depends on the specific situation. This is the
difference between the formal and informal organizations mentioned. Despite this, the Linear
Responsibility Chart is one of the best devices for organization analysis known to the
authors.

Linear responsibility charts can result from customer-imposed requirements above and
beyond normal operations. For example, the customer may require as part of its quality
control that a specific engineer supervise and approve all testing of a certain item or that
another individual approve all data released to the customer over and above program office

7. D. W. Karger and R. G. Murdick, Managing Engineering and Research (New York: Industrial Press, 1963),
p. 89.
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approval. Such customer requirements necessitate LRCs and can cause disruptions and
conflicts within an organization.

Several key factors affect the delegation of authority and responsibility, both from
upper-level management to project management and from project management to func-
tional management. These key factors include:

The maturity of the project management function
The size, nature, and business base of the company
The size and nature of the project

The life cycle of the project

The capabilities of management at all levels

Once agreement has been reached as to the project manager’s authority and responsi-
bility, the results must be documented to clearly delineate his role in regard to:

His focal position

Conflict between the project manager and functional managers
Influence to cut across functional and organizational lines
Participation in major management and technical decisions
Collaboration in staffing the project

Control over allocation and expenditure of funds

Selection of subcontractors

Rights in resolving conflicts

\Voice in maintaining integrity of the project team
Establishment of project plans

Providing a cost-effective information system for control
Providing leadership in preparing operational requirements
Maintaining prime customer liaison and contact

Promoting technological and managerial improvements
Establishment of project organization for the duration
Cutting red tape

Perhaps the best way to document the project manager’s authority is through the project
charter, which is one of the three methods, shown in Figure 5-6, by which project man-
agers attain authority. Documenting the project manager’s authority is necessary because:

All interfacing must be kept as simple as possible.

The project manager must have the authority to “force” functional managers to
depart from existing standards and possibly incur risk.

The project manager must gain authority over those elements of a program that are
not under his control. This is normally achieved by earning the respect of the indi-
viduals concerned.

The project manager should not attempt to fully describe the exact authority and
responsibilities of his project office personnel or team members. Instead, he
should encourage problem-solving rather than role definition.
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DE JURE DE FACTO
OR LEGAL OR IMPLIED
AUTHORITY AUTHORITY

PROJECT
CHARTER
AUTHORITY

FIGURE 5-6. Types of project authority.

5.4 INTERPERSONAL INFLUENCES

There exist a variety of relationships (although they are not always clearly
definable) between power and authority. These relationships are usually
measured by “relative” decision power as a function of the authority struc-
ture, and are strongly dependent on the project organizational form.
Consider the following statements made by project managers:

PMBOK® Guide, 4th Edition

9.1.2 Human Resource Planning
Tools and Techniques

® “I’ve had good working relations with department X. They like me and I like them.
I can usually push through anything ahead of schedule.”

@ “l know it’s contrary to department policy, but the test must be conducted accord-
ing to these criteria or else the results will be meaningless” (remark made to a team
member by a research scientist who was temporarily promoted to project man-
agement for an advanced state-of-the-art effort).

Project managers are generally known for having a lot of delegated authority but very
little formal power. They must, therefore, get jobs done through the use of interpersonal
influences. There are five such interpersonal influences:

@ Legitimate power: the ability to gain support because project personnel perceive
the project manager as being officially empowered to issue orders.

@ Reward power: the ability to gain support because project personnel perceive the
project manager as capable of directly or indirectly dispensing valued organiza-
tional rewards (i.e., salary, promotion, bonus, future work assignments).

@ Penalty power: the ability to gain support because the project personnel perceive
the project manager as capable of directly or indirectly dispensing penalties that
they wish to avoid. Penalty power usually derives from the same source as reward
power, with one being a necessary condition for the other.
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® Expert power: the ability to gain support because personnel 