Chapter 2  The Manager, the Organization, and the Team 

Once a project has been selected, the next step is for senior management to choose a project manager (PM). It is the PM's job to make sure that the project is properly planned, implemented, and completed-and these activities will be the subjects of the chapters that follow this one. 

While PMs are sometimes chosen prior to a project's selection, the more typical case is that the selection is announced following a meeting between senior management and the prospective PM. This appointment sometimes comes as a complete surprise to the candidate whose only obvious qualification for the job is not being otherwise fully occupied on a task more important than the project (Patterson, 1991). At this meeting, the senior manager describes the project and emphasizes its importance to the parent organization, and also to the future career of the prospective PM. (In the language of the Mafia, "It's an offer you can't refuse.") 

After a brief consideration of the project, the PM comes to a tentative decision about what talents and knowledge are apt to be required. The PM and/or a senior manager then calls a meeting of people who have the requisite talent and knowledge, and the planning begins. This is the launch meeting, and we will delay further consideration of it until Chapter 3 in which we take up the planning process in detail. First, we must examine the skills required by the person who will lead a team of individuals to carry out a carefully coordinated set of activities in an organizational setting seemingly designed expressly to prevent cooperation. It is helpful if we make a few mild assumptions to ease the following discussions. First, assume that the project's parent organization is medium- to large-size, and is functionally organized (i.e., organized into functions such as marketing, manufacturing, R&D, human resources, and the like). Further assume that the project has some well-defined components or technologies and that the project’s output is being delivered to an arm's-length client. These assumptions are not critical. They merely give a context to our discussions. 

Before we proceed, an experienced project manager has suggested that we share with the reader one of her reactions to the materials in this book. To the student or the inexperienced PM, it is the project budgets, the schedules with Gantt charts and PERT/CPM networks, the reports and project management software, and the mysteries of resource allocation to multiple projects that appear to be the meat of the PM's job. But these things are not hard to learn, and once understood, can, for the most part, be managed by making appropriate inputs to project management software. The hard part of project management is playing the many roles of the PM. The hard part is negotiating with stubborn functional managers and clients who have their own legitimate axes to grind. The hard part is keeping the peace among project team members each of whom know, and are quick to tell, the proper ways to do things. The hard part is being surrounded by the chaos of trying to run a project in the midst of a confused mass of activity representing the normal business of the organization. These are the things we discuss in this chapter, because these are the hard parts. 

2.1 The PM’s Roles

Facilitator

First, to understand the PM's roles, it is useful to compare the PM with a functional manager. The head of a function such as manufacturing or marketing directs the activities of a well-established unit or department of the firm. Presumably trained or risen from the ranks, the functional manager has expertise in the technology being managed. He is an accountant, or an industrial engineer, or a marketing researcher, or a shop foreman, or a .... The functional manager's role, therefore, is mainly that of supervisor (literally "overseer"). Because the project's place in the parent organization is often not well defined and does not seem to fit neatly in anyone functional division, neither is the PM's place neatly defined. Because projects are multidisciplinary, the PM rarely has technical competence in more than one or two of the several technologies involved in the project. As a result, the PM is not a competent overseer and thus has a different role. The PM is a facilitator. 

Facilitator vs. Supervisor. The PM must ensure that those who work on the project have the appropriate knowledge and resources, including that most precious resource, time, to accomplish their assigned responsibilities. The work of a facilitator does not stop with these tasks. For reasons that will be apparent later in this chapter, the project is often beset with conflict-conflict between members of the project team, conflict between the team and senior managers (particularly managers of the functional divisions), conflict with the client and other outsiders. The PM must manage these conflicts by negotiating resolution of them. 

Actually, the once sharp distinction between the manager-as-facilitator and the manager-as-supervisor has been softened in recent years. With the slow but steady adoption of the participative management philosophy, the general manager has become more and more like the project manager. In particular, responsibility for the planning and organization of specific tasks is given to the individuals or groups that must perform them, always constrained, of course, by company policy, legality, and conformity to high ethical standards. The manager's responsibility is to make sure that the required resources are available and that the task is properly concluded. The transition from traditional authoritarian management to facilitation continues because facilitation is more effective as a managerial style. 

A second important distinction between the PM and the traditional manager is that the former uses the systems approach and the latter adopts the analytical approach to understanding and solving problems. The analytical approach centers on understanding the bits and pieces in a system. It prompts study of the molecules, then atoms, then electrons, and so forth. The systems approach includes study of the bits and pieces, but also an understanding of how they fit together, how they interact, and how they affect and are affected by their environment. The traditionalist manages his or her group (a subsystem of the organization) with a desire to optimize the group's performance. The systems approach manager conducts the group so that it contributes to total system optimization. It has been well demonstrated that if all subsystems are optimized, a condition known as sub optimization, the total system is not even close to optimum performance. (Perhaps the ultimate example of sub optimization is "The operation was a success, but the patient died.") We take this opportunity to recommend to you an outstanding book on business, The Goal, by Goldratt and Cox (1992). It is an easy-to-read novel and a forceful statement on the power of the systems approach as well as the dangers of sub optimization. 

Systems Approach. To be successful, the PM must adopt the systems approach. Consider that the project is a system composed of tasks (subsystems) which are, in turn, composed of subtasks, and so on. The system, a project, exists as a subsystem of the larger system, a program, that is a subsystem in the larger system, a firm, which is ... and so on. Just as the project's objectives influence the nature of the tasks and the tasks influence the nature of the subtasks, so does the program and, above it, the organization influence the nature of the project. To be effective, the PM must understand these influences and their impacts on the project and its deliverables. (For an excellent introduction to systems thinking, we strongly recommend Churchman (1979) or Schoderbek, Schoderbek, and Kefalas (1990), both of which are out of print but widely available in libraries.) 

Think for a moment about designing a new airplane-a massive product development project-without knowing a great deal about its power plant, its instrumentation, its electronics, its fuel subsystems-or about the plane's desired mission, the intended takeoff and landing facilities, the intended carrying capacity and intended range. One cannot even start the design process without a clear understanding of the subsystems that might be a part of the plane and the larger systems of which it will be a part as well as those that comprise its environment. 

Given a project and a deliverable with specifications that result from its intended use in a larger system within a known or assumed environment, the PM's job is straightforward. Find out what tasks must be accomplished to produce the deliverable. Find out what resources are required and how those resources may be obtained. Find out what personnel are needed to carry out production and where they may be obtained. Find out when the deliverable must be completed. All of which is to say that the PM is responsible for planning, organizing, staffing, budgeting, directing, and controlling the project. In other words, the PM "manages" it. But others, the functional managers for example, will staff the project by selecting the people who will be assigned to work on the project. The functional managers also may develop the technical aspects of the project's design and dictate the technology used to produce it. The logic and illogic of this arrangement will be revisited later in this chapter. 

Micromanagement. At times, the PM may work for a program manager who closely supervises and second-guesses every decision the PM makes. Such bosses are also quite willing to help by instructing the PM exactly what to do. This unfortunate condition is known as micromanagement and is one of the deadly managerial sins. The PM's boss rationalizes this over control with such statements as "Don't forget, I'm responsible for this project," "This project is very important to the firm," or "I have to keep my eye on everything that goes on around here." Such statements deny the value of delegation and assume that everyone except the boss is incompetent. This overweening self-importance practically ensures mediocre performance, if not outright project failure. Any project successes will be claimed by the boss. Failures will be blamed on the subordinate PM. 

There is little a PM can do about the "My way or the highway" boss except to polish the resume or request a transfer. (It is a poor career choice to work for a boss who will not allow you to succeed.) As we will see later in this chapter, the most successful project teams tend to adopt a collegial style. Intrateam conflict is minimized or used to enhance team creativity, cooperation is the norm, and the likelihood of success is high. 

Communicator

The PM must be a person who can handle responsibility. The PM is responsible to the project team, to senior management, to the client, and to anyone else who may have a stake in the project's performance or outcomes. Consider, if you will, the Central Arizona Project (CAP). This public utility moves water from the Colorado River to Phoenix, several other Arizona municipalities, and to some American Indian reservations. The water is transported by a system of aqueducts, reservoirs, pipes, and pumping stations. Besides the routine delivery of water, almost everything done at CAP is a project. Most of the projects are devoted to the construction, repair, and maintenance of their system. Now consider a PM's responsibilities. A maintenance team, for instance, needs resources in a timely fashion so that maintenance can be carried out according to a precise schedule. The PM's clients are municipalities. The drinking public (water, of course) is a highly interested stakeholder. The system is even subject to partisan political turmoil because CAP-supplied water is used as a political football in Tucson. 

The PM is in the middle of this muddle of responsibility and must manage the project in the face of all these often-conflicting interests. CAP administration, the project teams, the municipalities (and their Native American counterparts), and the public all communicate with each other-often contentiously. In general, we often call this the "context" of the project. More accurately, given the systems approach we have adopted, this is the environment of the project. 

Figure 2-1 shows the PM's position and highlights the communication problem involved in any project. The solid lines denote the PM's communication channels. The dotted lines denote communication paths for the other parties-at-interest in the project. Problems arise when some of these parties propagate communications that may mislead other parties, or directly conflict with other messages in the system. It is the PM's responsibility to introduce some order into this communication mess. 
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For example, assume that senior management calls for tighter cost control or even for a cost reduction. The project team may react (screaming or whining) with a 

Figure 2-1 Communication paths between a project's parties-at-interest. 

complaint that "They want us to cut back on project quality!" The PM must intervene to calm ruffled team feathers and, perhaps, ask a senior manager to reassure the project team that high quality is an organizational objective though not every gear, cog, and cam needs to be gold-plated. 

Similarly, the client may drop in to check on a project and blithely ask a team member, "Would it be possible to alter the specs to include such-and-such?" The team member may think for a moment about the technical problems involved and then answer quite honestly, "Yeah, that could be done." Again, the PM must intervene-if and when the question and answer come to light-to determine the cost of making such a change, as well as the added time that would be required. The PM must then ask whether the client wishes to alter the project scope given the added cost and delayed delivery. This scenario is so common it has a name, scope creep. It is the PM's nightmare. 

Virtual Project Manager 

More and more often, project teams are geographically dispersed. Many projects are international, and team members may be on different continents, for example, aircraft engine design and engine construction. Many are carried out by different organizations in different locations, for example, the development of composite material automobile bodies or large-scale communication systems. Many are the product of different divisions of one firm where the divisions are in different cities. These geographically disperse projects are often referred to as "virtual projects, possibly because so much of the intraaproject communication is conducted via email, through websites, by telephone or video conferencing, and other high-technology methods. In recent decades, the international dispersion of industry, "globalization," has dramatically increased the communication problems, adding the need for translators to the virtual communication networks. An interesting view of "virtual" people who work in one country but live in another (often on another continent) is given in a Wall Street Journal article (Flynn, 1999). 

Long-distance communication is commonplace and no longer prohibitively expensive. 

It may, however, be beset with special problems. In the case of written and voice-only communication (and even in video conferencing when the camera is not correctly aimed), the communicators cannot see one another. In such cases we realize how much we depend on feedback-the facial expression and body language that let us know if our messages are received and with what level of acceptance. Two-way, real-time communication is the most effective way to transmit information or instructions. For virtual projects to succeed, communication between PM and project team must be frequent, open, and two-way. 

The PM's responsibility for communication with senior management poses special problems for any PM without fairly high levels of self-confidence. Formal and routine progress reports aside (d. Chapter 7), it is the PM's job to keep senior management up to date on the state of the project. It is particularly important that the PM keep management informed of any problems affecting the project-or any problem likely to affect the project in the future. A golden rule for anyone is "Never let the boss be surprised!" Violations of this rule will cost the PM credibility, trust, and possibly his or her job. Where there is no trust, effective communication ceases. Senior management must be informed about a problem in order to assist in its solution. The timing of this information should be at the earliest point a problem seems likely to occur. Any later is too late. This builds trust between the PM and senior managers. The PM who is trusted by the project champion and can count on assistance when organizational clout is needed is twice blessed. 

The PM is also responsible to the client. Clients are motivated to stay in close touch with a project they have commissioned. Because they support the project, they feel they have a right to intercede with suggestions (requests, alterations, demands). Cost, schedule, and performance changes are the most common outcome of client intercession, and the costs of these changes often exceed the client's expectations. Note that it is not the PM's job to dissuade the client from changes in the project's scope, but the PM must be certain that the client understands the impact of the changes on the project's goals of delivery time, cost, and performance. 

The PM is responsible to the project team just as team members are responsible to the PM. As we will see shortly, it is very common for project team members to be assigned to work on the project, but to report to a superior who is not connected with the project. Thus, the PM will have people working on the project who are not "direct reports." Nonetheless, the relationship between the team and the PM may be closer to boss-subordinate than one might suspect. The reason for this is that both PM and team members often develop a mutual commitment to the project and to its successful conclusion. The PM facilitates the work of the team, and helps them succeed. As we will see in the final chapter, the PM may also take an active interest in fostering team members' future careers. Like any good boss, the PM may serve as advisor, counselor, confessor, and interested friend. 

Meetings, Convenor and Chair 

The two areas in which the PM communicates most frequently are reports to senior management and instructions to the project team. We discuss management reports in Chapter 7 on monitoring and controlling the project. We also set out some rules for conducting successful meetings in Chapter 7. Communication with the project team typically takes place in the form of project team meetings. When humorist Dave Barry reached 50 years of age, he wrote a column listing 25 things he had learned in his first 50 years of living. Sixteenth on the list is "If you had to identify, in one word, the reason why the human race has not and never will achieve its full potential, that word would be 'meetings'." 

Most of the causes of meeting-dread are associated with failure to adopt common sense about when to call meetings and how to run them. As we have said, one of the first things the PM must do is to call a "launch meeting" (see Chapter 3). Make sure that the meeting starts on time and has a prearranged stopping time. As convener of the meeting, the PM is responsible for taking minutes, and keeping the meeting on track. The PM should also make sure that the invitation to the meeting includes a written agenda that clearly explains the purpose for the meeting and includes sufficient information on the project to allow the invitees to come prepared-and they are expected to do so. For some rules on conducting effective meetings that do not result in angry colleagues, see the subsection on meetings in Chapter 7. 

The PM is a facilitator, unlike the traditional manager who is a supervisor. The PM must adopt the systems approach to making decisions and managing projects. Trying to optimize each part of a project, sub optimization, does not produce an optimized project. Multiple communication paths exist in any project, and some paths bypass the PM causing problems. Much project communication takes place in meetings that may be run effectively if some simple rules are followed. In virtual projects much communication is via high technology channels. Above all, the PM must keep senior management informed about the current state of the project. 

2.2 The PM’s Responsibilities to the project

The PM has three overriding responsibilities to the project. First is the acquisition of resources and personnel Second is dealing with the obstacles that arise during the course of the project. Third is exercising the leadership needed to bring the project to a successful conclusion and making the trade-offs necessary to do so. 

Acquiring Resources 

Acquiring resources and personnel is not difficult. Acquiring the necessary quality and quantity of resources and personnel is. Senior management typically suffers from a mental condition known as "irrational optimism." While the disease is rarely painful to anyone except PMs, the suffering among this group may be quite severe. 

It has long been known that the further one proceeds up the managerial ladder, the easier, faster, and cheaper a job appears to be compared to the opinion of the person who has to do the work (Gagnon and Mantel, 1987). The result is that the work plan developed by the project team may have its budget and schedule cut and then cut again as the project is checked and approved at successively higher levels of the organization. At times, an executive in the organization will have a strong interest in a pet project. In order to improve the chance that the pet project will be selected, the executive may deliberately (or subconsciously) understate the resource and personnel commitments required by the project. Whatever the cause, it is the PM's responsibility to ensure that the project has the appropriate level of resources. When the project team needs specific resources to succeed, there is no acceptable excuse for not getting them-though there may be temporary setbacks. 

When a human resource is needed, the problem is further complicated. Most human resources come to the project on temporary assignment from the functional departments of the organization. The PM's wants are simple-the individual in the organization who is most competent on the specific task to be accomplished. Such individuals are, of course, precisely the people that the functional managers are least happy to release from their departmental jobs for work on the project, either full- or part-time. Those workers the functional manager is prone to offer are usually those whom the PM would least like to have. 

Lack of functional manager enthusiasm for cooperation with the project has another source. In many organizations, projects are seen as glamorous, interesting, and high-visibility activities. The functional manager may be jealous or even suspicious of the PM who is perceived to have little or no interest in the routine work that is the bread and butter for the parent organization. 

Fighting Fires and Obstacles 

Still another key responsibility of the PM is to deal with obstacles. All projects have their crises-fires that must be quenched. The successful PM is also a talented and seasoned fire fighter. Early in the project's life cycle, fires are often linked to the need for resources. Budgets get cut, and the general cuts must be transformed into highly specific cuts in the quantities of highly specific resources. An X percent cut must be translated into Y units of this commodity or Z hours of that engineer's time. (An obvious reaction by the PM is to pad the next budget submitted. As we argue just below and in Chapters 4 and 6, this is unethical, a bad idea and tends to cause more problems than it solves.) 

As work on the project progresses, most fires are associated with technical problems, supplier problems, and client problems. Technical problems occur, for example, when some subsystem (e.g., a computer routine) is supposed to work but fails. Typical supplier problems occur when subcontracted parts are late or do not meet specifications. Client problems tend to be far more serious. Most often, they begin when the client asks "Would it be possible for this thing to ... ?" Again, scope creep. 

Most experienced PMs are good fire fighters. If they do not develop this skill they do not last as PMs. People tend to enjoy doing what they are skilled at doing. Be warned: When you find a skilled fire fighter who fights a lot of fires and enjoys the activity, you may have found an arsonist. At one large, highly respected industrial firm we know, there is a wisecrack commonly made by PMs. "The way to get ahead around here is to get a project, screw it up, and then fix it. If it didn't get screwed up, it couldn't have been very hard or very important." We do not believe that anyone purposely botches projects (or knowingly allows them to be botched). We do, however, suspect that the attitude breeds carelessness because of the belief that they can fix any problem and be rewarded for it. 

Leadership and Making Trade-Offs 

In addition to being responsible for acquiring resources for the project and for fighting the project's fires, the PM is also responsible for making the trade-offs necessary to lead the project to a successful conclusion. The issue of trade-offs is a key feature of the remainder of this book. In each of the following chapters and particularly in the chapters on budgeting, scheduling, resource allocation, and control, we will deal with many examples of trade-offs. They will be specific. At this point, however, we should establish some general principles. 

The PM is the key figure in making trade-offs between project cost, schedule, and performance. Which of these has higher priority than the others is dependent on many factors having to do with the project, the client, and the parent organization. If cost is more important than time for a given project, the PM will allow the project to be late rather than incur added costs. If a project has successfully completed most of its specifications, and if the client is willing, both time and cost may be saved by not pursuing some remaining specifications. It is the client's choice. 

Of the three project goals, performance (specifications and client satisfaction) is usually the most important. Schedule is a close second, and cost is usually subordinate to the other two. Note the word "usually." There is anecdotal evidence that economic downturns result in an increased level of importance given to cost. There are many other exceptions, and this is another case where the political acuity of the PM is of primary importance. While performance is almost always paramount when dealing with an "arm's-length" client, it is not invariably so for an inside client. If the parent firm has inadequate profits, specifications may be sacrificed for cost savings. Organizational policy may influence trade-offs. Grumman Aircraft (now a part of Northrop-Grumman) had a longstanding policy of on-time delivery. If a Grumman project for an outside client fell behind on its schedule, resources (costs) were added to ensure on-time delivery. 

Another type of trade-off occurs between projects. At times, two or more projects may compete for access to the same resources. This is a major subject in Chapter 6, but the upshot is that added progress on one project may be traded off for less progress on another. If a single PM has two projects in the same part of the project life cycle and makes such a trade-off, it does not matter which project wins, the PM will lose. We strongly recommend that any PM managing two or more projects do everything possible to avoid this problem by making sure that the projects are in different phases of their life cycles. We urge this with the same fervor we would urge parents never to act so as to make it appear that one child is favored over another. 

Negotiation, Conflict Resolution, and Persuasion 

It is not possible for the PM to meet these responsibilities without being a skilled negotiator and resolver of conflict. The acquisition of resources requires negotiation. Dealing with problems, conflict, and fires requires negotiation and conflict resolution. The same skills are needed when the PM is asked to lead the project to a successful conclusion and to make the trade-offs required along the way. 

In Chapter 1 we emphasized the presence of conflict in all projects and the resultant need for win-win negotiation and conflict resolution. A PM without these skills cannot be successful. There is no stage of the project life cycle that is not characterized by specific types of conflict. If these are not resolved, the project will suffer and possibly die. For new PMs, training in win-win negotiation is just as important as training in PERT/CPM, budgeting, project management software, and project reporting. Such training is not merely useful, it is a necessary requirement for success. While an individual who is not (yet) skilled in negotiation may be chosen as PM for a project, the training should start immediately. A precondition is the ability to handle stress. (The bibliography for Chapter 1 contains references on win-win negotiation.) 

Projects must be selected for funding, and they begin when senior management has been persuaded that they are worthwhile. Projects almost never proceed through their life cycles without change. Changes in scope are common. Trade-offs may change what deliverable is made, how it is made, and when it is delivered. Success at any of these stages depends on the PM's skill at persuading others to accept the project as well as changes in its methods and scope once it has been accepted. Any suggested change will have supporters and opponents. If the PM suggests a change, others will need to be persuaded that the change is for the better. Senior management must be persuaded to support the change just as the client and the project team may need to be persuaded to accept change in the deliverables or in the project's methods or timing. 

Persuasion is rarely accomplished by "my way or the highway" commands. Neither can it be achieved by locker-room motivational speeches. In an excellent article in the Harvard Business Review, Jay Conger (1998) describes the skill of persuasion as having four essential parts: (1) effective persuaders must be credible to those they are trying to persuade; (2) they must find goals held in common with those being persuaded; (3) they must use "vivid" language and compelling evidence; and (4) they must connect with the emotions of those they are trying to persuade. The article is complete with examples of each of the four essential parts. 

The PM is responsible for acquiring the human and material resources needed by the project. The PM is also responsible for exercising leadership, fire fighting, and dealing with obstacles that impede the project's progress. Finally, the PM is responsible for making the trade-offs between budget, schedule, and specifications that are needed to ensure project success. To be successful at meeting these responsibilities, the PM must be skilled at negotiation, conflict resolution, and persuasion. 

2.3 Selection of a project manager

A note to senior management: It is rarely a good idea to select a project manager from a list of engineers (or other technical specialists) who can be spared from their current jobs at the moment. Unfortunately, in many firms this appears to be the primary criterion for choice. We do not argue that current availability is not one among several appropriate criteria, but that it is only one of several-and never the most important. Neither does the list of criteria begin with "Can leap over tall buildings with a single bound." 

The most important criterion, by far, is that the prospective PM, in the language of sales people, is a "closer." Find individuals who complete the tasks they are given. As any senior manager knows, hard workers are easy to find. What is rare is an individual who is driven to finish the job. Given a set of such people, select those who meet the following criteria at reasonably high levels. 

Creditability

For the PM, credibility is critical. In essence, it means that the PM is believable. There are two areas in which the PM needs believability. The first is technical credibility, and the second is administrative credibility. The PM is not expected to have an expert's knowledge of each of the technologies that may be germane to the project. The PM should, however, be able to explain the current state of the project, its progress, and its problems to senior management. The PM should also be able to interpret the wishes of management and the client to the project team (Grant, Baumgardner, and Stone, 1997; Matson, 1998). 

While quite different, administrative credibility is just as significant to the project. 

For management and the client to have faith in the viability of the project, reports, appraisals, audits, and evaluations must be timely and accurate. For the team, resources, personnel, and knowledge must be available when needed. For all parties, the PM must be able to make the difficult trade-offs that allow the project to meet its objectives as well as possible. This requires mature judgment and considerable courage. 

Sensitivity
There is no need to belabor what should, by now, be obvious. The PM needs a finely tuned set of political antennae as well as an equally sensitive sensor of interpersonal conflict between team members, or between team members (including himself or herself) and other parties-at-interest to the project. As we will see, open and honest intrateam communication is critical to project success. Also needed are technical sensors that indicate when technical problems are being swept under the rug or when the project is about to fall behind its schedule. 

Leadership, Style, Ethics 

A leader is someone who indicates to other individuals or groups the direction in which they should proceed. When complex projects are decomposed into a set of tasks and subtasks, it is common for members of the project to focus on their individual tasks, thereby ignoring the project as a whole. This fosters the dreaded sub optimization that we mentioned early in this chapter. Only the PM is in a position to keep team members working toward completion of the whole project rather than its parts. In practice, leaders keep their people energized, enthusiastic, well organized, and well informed. This, in turn, will keep the team well motivated. 

At the beginning of this chapter we noted that the PM's role should be facilitative rather than authoritarian. Now let us consider the style with which that role is played. There has been much research on the best managerial style for general management, and it has been assumed that the findings apply to PMs as well. Recent work has raised some questions about this assumption. While there is little doubt that the most effective overall style is participative, Professor Shenhar of the Stevens Institute of Technology adds another dimension to style (1998). He found that as the level of technological uncertainty of a project went from "low tech" to "very high tech," the appropriate management style (while being fundamentally participative) went from "firm" to "highly flexible." In addition, he found that the complexity of the project, ranked from "simple" to "highly complex," called for styles varying from "informal" to "highly formal." To sum up, the more technically uncertain a project, the more flexible the style of management should be. The more complex a project, the more formal the style should be. In this context, flexibility applies primarily to the degree that new ideas and approaches are considered. Formality applies primarily to the degree to which the project operates in a structured environment. 

Professor Shenhar's work has the feeling of good sense. When faced with technological uncertainty, the PM must be open to experimentation. In the same way, if a project is highly complex with many parts that must be combined with great care, the PM cannot allow a haphazard approach by the project team. In the end, the one reasonably sure conclusion about an effective management style for PMs is that it must be participative. Autocrats do not make good project managers. 

Another aspect of leadership is for the PM to have-and to communicate-a strong sense of ethics. In recent years, the number and severity of unethical practices by business executives (and politicians) has increased dramatically. Because projects differ from one to another, there are few standard procedures that can be installed to ensure honest and ethical behavior from all parties-at-interest to the project. One has only to read a daily paper to find examples of kickbacks, bribery, covering up mistakes, use of substandard materials, theft, fraud, and outright lies on project status or performance. Dishonesty on anyone's part should not be permitted in projects. The Project Management Institute (PM!) has developed a Code of Ethics for the profession (see Table 2-1 in earlier editions of this book). The Code is the thoughtful result of an extended discussion and debate on ethical conduct in the project management profession. A new version of the Code, resulting from even more extended discussions, appeared in 2006. It is roughly eight times the length of the earlier version, including two Appendices. The new Code is available to anyone at the PMI website, www.PMI.org. 

The new Code should be read carefully by anyone contemplating a career in project management. It accents behavior that will lead to high trust levels among team members, and between the team and the client and senior management as well as other stakeholders. The section titled "Honesty" should be reread ... and reread ... and reread. We will revisit the subjects of honesty and trust in most of the chapters of this book. 

Successful PMs have some common characteristics. They are "closers." They also have high administrative and technical credibility, show sensitivity to interpersonal conflict, and possess the political know-how to get help from senior management when needed. In addition, the PM should be a leader, and adopt a participatory management style that may have to be modified depending on the level of technological sophistication and uncertainty involved in the project. Another critical project management skill is the ability to direct the project in an ethical manner. 

2.4 Project Management as a Profession

It should be obvious to the reader that project management is a demanding job. Planning and controlling the complexities of a project's activities, schedule, and budget would be difficult even if the project had the highest claim on the parent organization's knowledge and resources, and if the PM had full authority to take any action required to keep the project on course for successful completion. Such is never the case, but all is not lost because there are tools available to bring some order to the chaos of life as a PM-to cope with the difficulties of planning and the uncertainties that affect budgets and schedules. Also, as we have indicated, it is possible to compensate for missing authority through negotiation. Mastering the use of project management tools requires specialized knowledge that is often acquired through academic preparation, which is to say that project management is a profession. The profession comes complete with career paths and an excellent professional organization. 

The Project Management Institute (PMI) was founded in 1969. By 1990 the PMI had 7500 members. It grew to 17,000 by 1995, but five years later membership had exploded to more than 64,000. By mid-2007, the PMI had more than 240,000 members worldwide. The exponential growth of the PMI is the result of the exponential growth in the use of projects and PMs as a way of getting things done. For example, a senior vice president of an international chemical firm installed project management as a way of controlling the workloads on his technical specialists and on a few overloaded facilities - project management having tools to handle the allocation of scarce resources. In another instance, a new CEO of a large hospital mandated that all nonroutine, one-time operations be managed as projects so that she could have information on the nature and status of all such activities. 

In Chapter 1 we mentioned the project-oriented organization. In these firms all nonroutine activities are organized as projects. In addition, the process of instituting change in routine operations is also commonly organized as a project. The motives behind this approach to handling change are the same as those motivating the chemical firm VP and the hospital CEO, the need to control and to have information about what is happening in the organization. 

To establish standards for project management and to foster professionalism in the field, the PMI has codified the areas of learning required to manage projects. This Project Management Body of Knowledge, 3rd edition (PMBOK) has been compiled into a book published by the PMI, also available as a CD. It serves as a basis for practice and education in the field. (PMI Standards Committee, 2004). PMBOK devotes Chapter 9 to human resource management, including organizational planning, staffing, and team development. The PMI also publishes two important periodicals: first, the Project Management Journal, oriented to project management theory, though its articles are almost uniformly related to the actual practice of project management; and second, the PM Network magazine, which is a trade journal aimed at practitioners. Both publications are valuable for the experienced PM as well as the neophyte or student. The PMI also offers certification testing programs for project managers. 

The fantastic variety of projects being conducted today ranges from esoteric research on gene identification to routine maintenance of machine tools. On one page of a daily newspaper (USA Today, September 29, 1999, p. 3A), we find the following: Goodwill Industries hiring 10,000 people to help compile the 2000 Census for a project funded by the U.S. Department of Commerce; the state of Florida, together with Miami-Dade county, creating a project to preserve an ancient stone circle believed to have been carved by the Tequesta Indians; New York city approval of a Donald Trump project to build the world's tallest residential building. There are several other projects reported on this page and throughout the rest of the paper. 

Opportunities for careers in project management abound, but where can people who are competent to manage projects be found, or how can they be trained? A rapidly growing number of colleges, universities, and technical institutes have developed courses and degree programs in project management. It is still true, however, that a majority of people currently managing projects have no formal training except for occasional project management seminars and workshops lasting from one-half day to two weeks. In recent years, many local chapters of the PMI have also offered training programs of varying length and depth. On-the-job training and coaching by experienced PMs is still the primary source of learning for the beginner. 

The career path for the PM usually starts with work on a small project, and then on some larger projects. If the individual survives life as a project worker, graduation to the next level comes in the form of duty as a "project engineer" or as a "deputy" PM for a project. Then comes duty as the manager of a small project, and then as PM of larger ones. All of this, of course, presumes a track record of success. 

A professional organization, the Project Management Institute (PMI) has been devoted to project management. The growth in the field has been exponential. Among other reasons for this growth is the project-oriented organization. The PMI has published the Project Management Body of Knowledge (PMBOK). It also publishes two professional periodicals. Many courses and degree programs in project management are available. 

2.5 Fitting projects into the parent organization

Earlier in this chapter we referred several times to problems caused by the way projects are organized as a part of the parent organization. It is now time to deal with this subject. It would be most unusual for a PM to have any influence over the interface between the project and the parent organization. This arrangement is a matter of company policy and usually is decided by senior management. The nature of the interface, however, has a major impact on the PM's life, and it is necessary that the PM understand why senior managers make what appears to be the worst of all possible choices for the interface. 

More on "Why Projects?" 

Before examining the alternative ways in which a project can interface with the organization, it is useful to add to our understanding of just why organizations choose to conduct so much of their work as projects. We spoke above of project-oriented firms. In addition to the managerial reasons that caused the rapid spread of such organizations, there were also strong economic reasons. First, devising product development programs by integrating product design, engineering, manufacturing, and marketing functions in one team not only improved the product, it also allowed significant cuts in the time market for the product. For example, Chrysler (now Daimler-Chrysler) cut almost 18 months from the new product development time required for design-to-street and produced designs that have been widely rated as outstanding. This brought the LH sedans (as well as Chrysler's small car, the PT cruiser, and their sports car, the Viper) to market much faster than normal in the automotive industry. Quite apart from the value of good design, the economic value of the time saved is immense and derives from both reduced design labor and overhead, plus earlier sales and return on the investment-in this case amounting to hundreds of millions of dollars. This same process also allows a firm to tailor special versions of standard products for individual clients. We will have more to say about this process at the end of this chapter. 

Second, the product development/design process requires input from different areas of specialized knowledge. The exact mix of knowledge varies from product to product or service to service. Teams of specialists can be formed, do their work, and disband. The make-up of such teams can easily be augmented or changed. 

Third, the explosive expansion of technical capabilities in almost every area of the organization tends to destabilize the structure of the enterprise. Almost all industries have experienced the earthquakes of changed technology, revamped software systems, altered communication systems, followed by mergers, downsizing, spin-offs, and other catastrophes-all of which require system-wide responsiveness. Traditional organizations have difficulty dealing with rapid, large-scale change, but project organizations can. 

Fourth, like our hospital CEO, many upper-level managers we know lack confidence in their ability to cope with and respond to such large-scale, rapid change in their organizations. Organizing these changes as projects gives the managers some sense of accountability and control. 

Finally, the rapid growth of globalized industry often involves the integration of activities carried out by different firms located in different countries, often on different continents. Organizing such activities into a project improves the firm's ability to ensure overall compliance with the laws and regulations of dissimilar governments as well as with the policies of widely assorted participating firms. 

All these factors fostered the expanded use of projects, but traditional ways of organizing projects were too costly and too slow, largely because of how they linked to the parent firm. In the years following World War II, projects came into common use. Most of the early projects were created to solve large-scale government problems, many of which were related to national defense-the building of an intercontinental ballistic missile, the construction of an interstate highway system, the development and deployment of a missile defense system, and similar massive projects (Hughes, 1998). At the same time, private industry tentatively began to use projects to develop new medicinal drugs, larger and faster commercial airliners, large-scale computing machines, shopping malls, and apartment complexes with hundreds of units. All such projects had several things in common: They were large, complex, and often required the services of hundreds of people. The natural way to organize such projects came to be known as the pure project organization. 

Pure Project Organization 

Consider the construction of a football stadium or a shopping mall. Assume that the land has been acquired and the design approved. Having won a competitive bid, a contractor assigns a project manager and a team of construction specialists to the project. Each specialist, working from the architectural drawings, develops a set of plans to deal with his or her particular specialty area. One may design and plan the electrical systems, another the mechanicals, still another the parking and landscaping, and so forth. In the meantime, someone is arranging for the timely delivery of cranes, earth movers, excavation equipment, lumber, cement, brick, and other materials. And someone is hiring a suitable number of local construction workers with the appropriate skills. See Figure 2-2 for a typical pure project organization. 

The supplies and equipment and workers arrive when they are needed (in a perfect world), do the work, complete the project, and disband. The PM is, in effect, the CEO of the project. When the project is completed, accepted by the client, equipment returned, and local workers paid off, then the PM and the specialists return to their parent firm and await the next job. 

For large projects, the pure project organization is effective and efficient, but for small projects it is a very expensive way to operate. In the preceding example, we assumed that there was always work for each member of the labor force. On a very large 
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project, that assumption is approximately true. On a small project, the normal ebb and flow of work is not evened out as it is on large projects with a large number of workers. On small projects, therefore, it is common to find personnel shortages one week and overages the next. Also, on small projects the human resources person or the accountant is rarely needed full-time. Often such staff persons may be needed one-quarter or one-half time; but humans do not come in fractions. They are always integers. Remember also that pure projects are often carried out at some distance from the home office, and a quarter-time accountant cannot go back to the home office when work on the project slacks off. Part-time workers are not satisfactory either. They never seem to be on site when they are needed. 

There are other drawbacks to the pure project. While they have a broad range of specialists, they have limited technological depth. If the project's resident specialist in a given area of knowledge happens to be lacking in a specific subset of that area, the project must hire a consultant, add another specialist, or do without. If the parent organization has several concurrent projects drawing on the same specialty areas, they develop fairly high levels of duplication in these specialties. This is expensive. 

There are other problems, and one of the most serious is seen in R&D projects or in projects that have fairly long lives. People assigned to the project tend to form strong attachments to it. The project begins to take on a life of its own. A disease we call "projectitis" develops. One pronounced symptom is worry about "Is there life after the project?" Foot dragging as the project end draws near is common, as is the submission of proposals for follow-up projects in the same area of interest-and, of course, using the same project team. 

Functional Project Organization 

Some projects have a very different type of structure. Assume, for example, that a project is formed to install a new production machine in an operating production line. The project includes the removal of the old machine and the integration of the new machine into the production system. In such a case, we would probably organize the project as an appendage to the Manufacturing division where the production system is located. Figure 2-3 shows a typical example of functional project organization. 
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Quite unlike pure projects that are generally separated from the day-to-day operations of the parent organization, functionally organized projects are embedded in the functional group where the project will be used. This immediately corrects some of the problems associated with pure projects. First, the functional project has immediate, direct, and complete contact with the most important technologies it may need, and it has in-depth access. Second, the fractional resource problem is minimized for anyone working in the project's home functional group. Functionally organized projects do not have the high personnel costs associated with pure projects because they can easily assign people to the project on a part-time basis. Finally, even projectitis will be minimal because the project is not removed from the parent organization and specialists are not divorced from their normal career tracks. 

There are, however, two major problems with functionally organized projects. First, communications across functional department boundaries are rarely as simple as most firms think they are. When technological assistance is needed from another division, it mayor may not be forthcoming on a timely basis. Technological depth is certainly present, but technological breadth is missing. The same problem exists with communication outside the function. In the pure project, communication lines are short and messages move rapidly. This is particularly important when the client is sending or receiving messages. In most functionally organized projects, the lines of communication to people or units outside the functional division are slow and tortuous. Traditionally, messages are not to be sent outside the division without clearing through the division's senior management. Insisting that project communications follow the organizational chain of command imposes impossible delays on most projects. It most certainly impedes frank and open communication between project team members and the project client. 

Another major problem besets functionally organized projects. The project is rarely a high-priority item in the life of the division. The task of Manufacturing is to produce product. The job of Marketing is to sell. Manufacturing may have a sincere interest in a new machine or Marketing in a new product, but those projects do not make "here and now" contributions to the major objectives of the divisions. We have already noted the tendency of managers to focus on short-run goals. After all, managerial bonuses are usually linked to short-run performance. Given this bias, functionally organized projects often get short shrift from their sponsoring divisions. 

Matrix Project Organization 

In an attempt to capture the advantages of both the pure project and the functionally organized project as well as to avoid the problems associated with each type, a new type of project organization-more accurately, a combination of the two-was developed. 
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To form a matrix organized project, a pure project is superimposed on a functionally organized system as in Figure 2-4. The PM reports to a program manager or a vice-president of projects or some senior individual with a similar title whose job it is to coordinate the activities of several or all of the projects. These projects mayor may not be related, but they all demand the parent's resources and the use of resources must be coordinated, if not the projects themselves. This method of organizing the interface between projects and the parent organization succeeds in capturing the major advantages of both pure and functional projects. It does, however, create some problems that are unique to this matrix form. To understand both the advantages and disadvantages, we will examine matrix management more closely. 

As the figure illustrates, there are two distinct levels of responsibility in a matrix organization. First, there is the normal functional hierarchy that runs vertically in the figure and consists of the regular departments such as marketing, finance, manufacturing, human resources, and so on. (We could have illustrated a bank or university or an enterprise organized on some other principle. The departmental names would differ, but the structure of the system would be the same.) Second, there are horizontal structures, the projects that overlay the functional departments and, presumably, have some access to the functional department's competencies. Heading up these horizontal projects are the project managers. 

A close examination of Figure 2-4 shows some interesting details. Project 1 has assigned to it three people from the Manufacturing division, one and one-half from Marketing, a half-time person from Finance, four from R&D, and one-half from Personnel, plus an unknown number from other divisions not shown in the figure. Other projects have different make-ups of people assigned. This is typical of projects that have different objectives. Project 2, for example, appears to be aimed at the development of a new product with its concentration of Marketing representation, plus significant assistance from R&D, representation from Manufacturing, and staff assistance from Finance and Personnel. The PM controls what these people do and when they do it. The head of a functional group controls who from the group is assigned to the project and what technology is appropriate for use on the project. 

Advantages. We can disregard the problems raised by the split authority for the moment and concentrate on the strong points of this arrangement. Because there are many possible combinations of the pure project and the functional project, the matrix project may have some characteristics of each organizational type. If the matrix project closely resembles the pure project with many individuals assigned full-time to the project, it is referred to as a "strong" matrix or a "project" matrix. If, on the other hand, functional departments assign resource capacity to the project rather than people, the matrix is referred to as a "weak" matrix or a "functional" matrix. The project might, of course, have some people and some capacity assigned to it, in which case it is sometimes referred to as a "balanced" matrix. (The Random House Unabridged Dictionary defines "balanced" as "being in harmonious or proper arrangement ... " In no way does the balanced matrix qualify as "balanced.") None of the terms-strong, weak, balanced-is precise, and matrix projects may be anywhere along the continuum from strong to weak. It may even be stronger or weaker at various times during the project's life. 

The primary reason for choosing a strong or weak matrix depends on the needs of both the project and the various functional groups. If the project is likely to require complex technical problem solving, it will probably have the appropriate technical specialists assigned to it. If the project's technology is less demanding, it will be a weaker matrix that is able to draw on a functional group's capacity when needed. A firm manufacturing household oven cleaners might borrow chemists from the R&D department to develop cleaning compounds that could dissolve baked-on grease. The project might also test whether such products were toxic to humans by using the capacity of the firm's Toxicity Laboratory rather than having individual toxicity testers assigned to the project team. 

One of the most important strengths of the matrix form is this flexibility in the way it can interface with the parent organization. Because it is, or can be, connected to any and all of the parent organization's functional units, it has access to any and all of the parent organization's technology. The way it utilizes the services of the several technical units need not be the same for each unit. This allows the functional departments to optimize their contributions to any project. They can meet a project's needs in a way that is most efficient. Being able to share expertise with several projects during a limited time period makes the matrix arrangement far less expensive than the pure project with its duplication of competencies, and just as technologically "deep" as the functional project. The flexibility of the matrix is particularly useful for globalized projects that often require integrating knowledge and personnel coming from geographically dispersed independent business units, each of which may be organized quite differently than the others. 

The matrix has a strong focus on the project itself just as does the pure project. In this, it is clearly superior to the functional project that often is subordinate to the regular work of the functional group. In general, matrix organized projects have the advantages of both pure and functional projects. For the most part, they avoid the major disadvantages of each. Close contact with functional groups tends to mitigate "projectitis." Individuals involved with matrix projects are never far from their home department and do not develop the detached feelings that sometimes strike those involved with pure projects. 

Disadvantages. With all their advantages, matrix projects have their own, unique problems. By far the most significant of these is the violation of an old dictum of the military and of management theory, the Unity of Command principle: For each subordinate, there shall be one, and only one, superior. In matrix projects, the individual specialist borrowed from a function has two bosses. As we noted above, the project manager may control which tasks the specialist undertakes, but the specialist reports to a functional manager who makes decisions about the specialist's performance evaluation, promotion, and salary. Thus, project workers are often faced with conflicting orders from the PM and the functional manager. The result is conflicting demands on their time and activities. The project manager is in charge of the project, but the functional manager is usually superior to the PM on the firm's organizational chart, and may have far more political clout in the parent organization. Life on a matrix project is rarely comfortable for anyone, PM or worker. 

As we have said, in matrix organizations the PM controls administrative decisions and the functional heads control technological decisions. This distinction is simple enough when writing about project management, but for the operating PM the distinction, and partial division of authority and responsibility, is complex indeed. The ability of the PM to negotiate anything from resources to technical assistance to delivery dates is a key contributor to project success. As we have said before and will certainly say again, success is doubtful for a PM without strong negotiating skills. 

While the ability to balance time, cost, and performance between several projects is an advantage of matrix organization, that ability has its dark side. The organization's full set of projects must be carefully monitored by the program manager, a tough job. Further, the movement of resources from project to project in order to satisfy the individual schedules of the multiple projects may foster political infighting among the several PMs. As usual, there are no winners in these battles. Naturally, each PM is more interested in ensuring success for his or her individual project than in maintaining general organization-wide goals. Not only is this sub optimization injurious to the parent organization, it also raises serious ethical issues. In Chapter 1 we discussed some of the issues involved in aggregate planning, and we will have much more to say on this matter in Chapter 6. 

Intrateam conflict is a characteristic of all projects, but the conflicts seem to us to be particularly numerous and contentious in matrix projects. In addition to conflicts arising from the split authority and from the violation of Unity of Command, another major source of conflict appears to be inherent in the nature of the transdisciplinary teams in a matrix setting. Functional projects have such teams, but team members have a strong common interest, their common functional home. Pure projects have transdisciplinary teams, but the entire team is full-time and committed to the project. Matrix project teams are transdisciplinary, but team members are often not full-time, have different functional homes, and have other commitments than the project. They are often committed to their functional area or to their career specialty, rather than to the project. As we emphasize in the next section, high levels of trust between project team members is critical for optimum team performance. Conflicts do not necessarily lead to distrust on a project team, but unless matrix organized teams are focused on the project rather than on their individual contribution to it, distrust between team members is almost certain to affect project outcomes negatively. 

A young man of our acquaintance works one-quarter time on each of two projects and half-time in his functional group, the mechanical engineering group in an R&D division. He estimates that approximately three-quarters of the time he is expected to be in two or more places at the same time. He indicated that this is normal. 

With all its problems, there is no real choice about project organization for most firms. Functional projects are too limited and too slow. Pure projects are far too expensive. Matrix projects are both effective and efficient. They are here to stay, conflict and all. 

Mixed Organizational Systems 

Functional, matrix, and pure projects exist side by side in some organizations (see Figure 2-5). In reality, they are never quite as neatly defined as they appear here. Matrix or functional projects may be organized, become very successful and expand into pure projects. It may not stop there, with the pure project growing into an operating division of the parent firm, perhaps becoming a subsidiary or even a stand-alone, venture firm. There are many such cases (e.g., Texas Instruments and the Speak and Spell toy developed by one of its employees). 
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The ability to organize projects to fit the needs of the parent firm has allowed projects to be used under conditions that might be quite difficult were project organization constrained to one or two specific forms. As the hybridization increases, though, the firm risks increasing the level of conflict in and between projects because of duplication, overlapping authority, and increased friction between project and functional management. 

The Project Management Office 

There is another way of solving some of the problems of choosing one or another organizational form for projects. The parent organization can set up a project office (PMO), more or less like a functional group. This group acts as staff to all projects (Block, 1998; Bolles, 1998). The project office may handle some or all of the budgeting, scheduling, reporting, compliance, and risk management activities while the functional units supply the technical work. This approach is useful when the system operates many small projects with short lives. For example, facility maintenance projects may be operated this way. Maintenance team leaders act as PMs, and the PMO keeps the records and makes reports. Because the teams are semi permanent groups, they develop techniques for working together and often specialize in specific types of maintenance problems. Reports and records are standardized, and the system has few of the administrative problems of many maintenance systems. 

At times the PMO is effective, and at times it is not. Based on limited observation, it appears to us that the system works well when the functional specialists have fairly routine projects. If this is not the case, the team must be involved in generating the project's budget, schedule, and specifications, and kept well informed about the progress of the project measured against its goals. Some years ago, a large pharmaceutical firm used a similar arrangement on R&D projects, the purpose being to "protect" their scientists from having to deal with project schedules, budgets, and progress reports, all of which were handled by the PMO. The scientists were not even bothered with having to read the reports. The result was precisely what one might expect. All projects were late and over budget-very late and far over budget. 

The US federal Transportation Security Administration had only 3 months and $20 million to build a 13,500 square foot coordination center, involving the coordination of up to 300 trades people working simultaneously on various aspects of the center (PMI, May 2004). A strong Project Management Office was crucial to making the effort a success. The PMO accelerated the procurement and approval process, cutting times in half in some cases. They engaged a team leader, a master scheduler, a master financial manager, a procurement specialist, a civil engineer, and other specialists to manage the multiple facets of the construction project, finishing the entire project in 97 days and on budget, receiving an award from the National Assn. of Industrial and Office Properties for the quality of its project management and overall facility. 

The rapid growth in the use of projects has made the traditional ways of creating an interface between projects and the parent organization inadequate in many cases. Pure project organizations, unless very large, are too costly and lack technological depth. Functionally organized projects lack technological breadth, are slow to act, and have other faults. Linking the two forms into matrix organized projects combines the strengths of the traditional forms and avoids most of their weaknesses. It has severe problems of its own, however, caused by split responsibility for the project with the PM controlling what must be done and when, and the functional manager controlling who will do things and how. It also violates the principle of Unity of Command. Some organizations operate all three types of projects simultaneously. A project management office may be set up to achieve consistent project administration when the firm is operating a number of differently organized projects. 

2.6 The Project Team

We have mentioned the project team several times in the foregoing sections. Effective team members have some characteristics in common. Only the first of these is usually taken into account. 

1. They must be technically competent. This is so obvious that it is often the only criterion applied. While the functional departments will always remain the ultimate source of technological problem solving for the project, it requires a technically competent person to know exactly when additional technical knowledge may be required by the project. 

2. Senior members of the project team must be politically sensitive. It is rarely possible to complete a project of reasonable size and complexity without incurring problems that require aid from the upper echelons of executive row; that is, from a project champion (Pinto and Slevin, 1989). Getting such aid depends on the PM's ability to proceed without threatening, insulting, or bullying important people in the functional groups. To ensure cooperation and assistance, there is a delicate balance of power that must be maintained between the project and the functional departments, and between one project and others. 

3. Members of the project team need a strong problem orientation. This characteristic will be explained in more detail shortly. For now, take the phrase to mean that the team's members should be concerned about solving any problems posed by the project, not merely about those sub problems that concern their individual academic or technical training. 

4. Team members need a strong goal orientation. Projects are uncomfortable environments for people with a 9-to-5 view of work. In particular, neither project teams nor PMs can succeed if their focus is on activity rather than results. On the other hand, the project will not be successful if the project team dies from overwork. One project team member of our acquaintance was bemoaning a series of 60+ hour weeks. "They told me that I would work about 50 hours in an average week. I've been on this project almost 18 months, and we haven't had an average week yet." 

5. Project workers need high self-esteem. Project members who hide mistakes and failure are disasters waiting to happen. Team members must be sufficiently self-confident and have sufficient trust in their fellow team members (Lencioni, 2002) that they can immediately acknowledge their own errors and point out problems caused by the errors of others. PMs should note that "shooting the messenger" who brings bad news will instantly stop the flow of negative information. The result is that the golden rule we stated above, "Never let the boss be surprised," will be violated, too. 

Gathering such a team is a nontrivial job. If it is done well, motivation of team members is rarely a problem. Remember that the functional managers control the pay and promotion of project workers in a matrix system. Fortunately, it has been shown that a sense of achievement, growth, learning, responsibility, and the work itself are strong motivators, and the project is a high-visibility source of these (Herzberg, 1968). 

In a large project, the PM will have a number of "assistant managers" on the project team-a senior engineer, field manager, contract administrator, support services manager, and several other individuals who can help the PM determine the project's needs for staff and resources. (In the next chapter we will see precisely how the staff and resource requirements are determined.) They can also help to manage the project's schedule, budget, and technical performance. For a large project, such assistance is necessary. For a small project the PM will probably play all these roles. 

Matrix Team Problems

The smaller the project, the more likely it is to be organized as a weak (functional) matrix. In such projects the PM may have no direct reports. The PM contracts with functional managers for capacity, but often knows most of the individuals who are doing the actual work. Thus, the PM can usually communicate directly with project workers, even in the weakest of matrices. In the case of small projects, this ability to communicate directly with members of the project team (even though they are not officially a team at all) is important. It is the only way the PM can keep the project a coordinated effort and on course. Again, the ability to communicate with and direct functional specialists working on project tasks is dependent on the PM's ability to negotiate with the functional manager. Actually, the negotiation is not too difficult because the PM is tacitly taking responsibility to direct the workers' performance. If the PM is getting good performance from the functional specialists, this relieves the functional manager of some responsibility and accountability. 

For matrix projects, it is particularly important to maintain good morale for the few project workers that may be assigned to the team. A PMO (a.k.a. a project "war room") is helpful, serving as a control center, conference room for project meetings, a coffee shop, technical discussion center, and crisis center. Earlier in this chapter, we noted the use of a project staff office with a purpose of supplying the project with administrative assistance. The war room may also provide such a purpose, but its ability to serve as a focal point for project team activity and heighten the project's esprit de corps makes a significant contribution to matrix projects. The Walt Disney Co. sets up division-wide project war rooms and expects the PMs, the functional managers, and the division executive team to use the war room to stay abreast of project timelines and to identify areas of organizational impact on the project or vice versa. 

A number of factors make matrix project teams unusually difficult to manage. Such reams are seen by their members to be temporary so the tendency to develop team loyalty is limited. The technical specialists working on the teams are often perfectionists and have a strong desire to keep tinkering with a project deliverable that already meets the client's specifications and expectations. While project managers usually blame the client for scope creep, it is not uncommon for the project team to be the primary cause. The principal source of management problems for the PM, however, is the level of conflict in project teams. 

Intrateam Conflict

Conflict is no stranger to any workplace, but matrix projects seem to have far more than their share. The causes are many, but almost three decades ago Thamhain and Wilemon (1975) published their research on conflict in projects and this work remains absolutely relevant today. They identified several different sources of conflict and noted that the sources seemed to differ when the project was in different stages of its life cycle. They also made some recommendations for dealing with the conflicts. These are shown in Table 2-1. Table 2-2 shows the relative frequency of the various sources of conflict. 

A reading of the recommendations Thamhain and Wilemon made for reducing or preventing these conflicts reveals four common threads: (1) many of the recommendations feature careful project planning; (2) many are based on the practice of participative management; (3) many require interaction and negotiation between the PM and the functional departments; and (4) there is great emphasis on communication between the PM and all parties-at-interest to the project. Our next chapter is devoted to careful 
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Major Conflict Source and Recommendations
for Minimizing Dysfunctional Consequences

Life Cycle Phase Conflict Source

Recommendations

Project formation Priorities

Procedures

Schedules

Buildup phase Priorities
Schedules

Procedures
Main program Schedules

Technical

Labor

Phaseout Schedules

Personality
and labor

Clearly defined plans. Joint decision making and/or consultation with
affected parties. Stress importance of project to organization goals.

Develop detailed administrative operating procedures to be followed in
conduct of project.

Secure approval from key administrators.

Develop statement of understanding or charter.

Develop schedule commitments in advance of actual project
commencement.

Forecast other departmental priorities and possible impact on project.

Provide effective feedback to support areas on forecasted project plans and
needs via status review sessions.

Schedule work breakdown packages (project subunits) in cooperation with
functional groups.

Contingency planning on key administrative issues.

Continually monitor work in progress.

Communicate results to affected parties.

Forecast problems and consider alternatives.

Identify potential trouble spots needing closer surveillance.

Early resolution of technical problems.

Communication of schedule and budget restraints to technical personnel.

Emphasize adequate, early technical testing.

Facilitate early agreement on final designs.

Forecast and communicate staffing requirements early.

Establish staffing requirements and priorities with functional and staff groups.

Close schedule monitoring in project life cycle.

Consider reallocation of available staff to critical project areas prone to
schedule slippages.

Attain prompt resolution of technical issues which may affect schedules.

Develop plans for reallocation of people upon project completion.

Maintain harmonious working relationships with project team and
support groups. Try to loosen-up high-stress environment.

*Source: Thamhain and Wilemon, 1975.



 

project planning, and we have already discussed the need for negotiation and communication. Participative management is a requirement for proper project planning, and it will be covered in the project-planning chapter. We will continue to mention, if not belabor, these four themes throughout the rest of this book. 

Certain aspects of the data in Table 2-2 seem significant. Schedules are a major source of conflict throughout the project's life. Priorities are a close second, particularly in the first two stages of the project's life. Because the distinction between the project's "start" and the "early" phase of its life is probably unclear, we can lump them together for the observation that a lion's share of the conflicts will come near the beginning of the project-and the PM must be prepared to deal with them. 

One should not get the idea that conflict in the project team is all bad. Intrateam conflict often enhances team creativity. Out of arguments about competing good ideas come better ideas. For this to happen, however, parties to the conflict must be more interested in solving the problems at hand than they are about winning a victory for "their side." As we have already noted, some people are discipline oriented and others are problem oriented. Discipline-oriented individuals form what one writer calls a "NOT" (Name-Only Team), which he defines as a group of individuals working independently (Dewhurst, 1998). The intrateam conflict caused by such people is usually perceived to be "interpersonal" or "political." If such conflicts are the major force in project decisions, the project is apt to have problems. We strongly recommend Lencioni's The Five Dysfunctions of a Team (2002) to the reader's attention and we again emphasize our earlier advice to the PM to recruit problem-oriented team members whenever possible. 

A great deal has been written about conflict resolution as well as about negotiation (see Afzalur, 1992, for example). Those two literatures have much in common. Both make it clear that the key to resolving conflict lies in the mediator's ability to transform win-lose situations into win-win solutions. This is also true when the mediator (usually the PM) is one of the parties to the conflict. One of the most important things a PM can do is develop sensitivity for conflict and then intervene early, before the conflict has hardened into hostility. Conflict avoidance, while it may appear to provide short-term comfort, is never a useful course of action for the PM. 

Interpersonal conflict, unfortunately, never stays interpersonal. It impacts on the relationships between various groups and spills over to affect the ways in which these groups cooperate or fail to cooperate with each other. This, in turn, affects the ability of the PM to keep the project on course. The most difficult aspect of managing a project is the coordination and integration of its various elements so that they meet their joint goals of performance, schedule, and budget in such a way that the total project meets its goals. 

When the project is complex, involving input and work from several departments or groups and possibly other contributions from several outside contractors, the intricate process of coordinating the work and timing of these inputs is difficult. When the groups are in conflict, the process is almost impossible. The task of bringing the work of all these groups together to make a harmonious whole is called integration management, (a.k.a. systems engineering). The job of managing this work across multiple groups is called interface coordination (a.k.a. interface management). Both integration management and interface management are deferred until Chapter 3 because they are critical to high-quality project planning and best understood as a part of the planning process as carried out by transdisciplinary teams. 

A PM should strive to acquire project team members who are technically competent, politically sensitive, problem- and goal oriented, and have high self-esteem. On small projects with a matrix organization, the project may be supplied with functional capacity, rather than full- or part-time people to do the work. It is important for the PM to establish good communication with the people doing the work. A project war room will help with coordination and morale. Intrateam conflict is common on matrix projects. Different sources of conflict occur at differing stages of the project's life cycle. Careful planning, participative management, win-win negotiation with functional groups, and open communication between all parties will help resolve conflict. 

We hope that nothing in this chapter has made the PM's job seem simple. The best descriptor we can apply is "messy." The PM is surrounded by conflict and usually trapped in an irrational management structure, matrix management. It is most certainly a high-stress occupation. Why on earth would any sane person select such a risky and demanding profession by choice? Perhaps because it is demanding, and because it is risky, and because when the PM has finished a job, has completed the project on time, on budget, and on specification, there is such a powerful sense of achievement. In many managerial jobs the only way that one knows one has done good work is when the boss says so-and bosses often forget to make such statements. PMs know when they have done good work. Managing a project is a high-visibility task, complete with high rewards, but it is no place for managerial wimps. 

It is now time to consider planning. 

REVIEW QUESTIONS

1. Explain why the systems approach is necessary to manage projects. 

2. Can you think of any other desirable characteristics for team members than those listed in Section 2.6? 

3. Explain the meaning and implications of "projectitis." 

4. Review the chapter and make a list of all the advantages and disadvantages of matrix project organization you can find. Then add to the list any additional advantages or disadvantages that may have occurred to you. 

5. What is meant by "micromanagement?" Why is it such a managerial sin? 

6. List five reasons to organize a new product development project as a functionally organized project in the parent firm's Marketing department. 

7. List five reasons to organize a new product development project as a transdisciplinary, matrix-organized project. 

8. Exactly why were projects in the pharmaceutical company mentioned at the end of Section 2.5 always late and over budget? 

9. Why would the members of a "NOT" work independently if they were members of a designated team? What does "independently" mean in this context? 

Discussion Questions

10. The chapter mentions that regular functional managers are moving from their classic authoritarian style to a facilitative, participatory style because it is more effective. Do you think it took managers 200 years to learn that, or is something else driving the change? 

11. There is danger in letting the client "visit" the project operation too frequently, not the least of which is "scope creep" or informal change to the project's performance specifications. What other dangers might arise? How might the danger of scope creep be monitored and controlled? 

12. How should a PM decide which problems (or potential problems) deserve being reported to management and which are not worth the trouble when attempting to "never surprise the boss?" 

13. Discuss how you would go about getting competent staff from a functional department. 

14. Another trade-off PMs have to make is between team process and progress-the purpose being to keep the peace, give the team an occasional rest, protect the larger organization or other projects, and so on. What might happen if the PM does not anticipate these trade-offs? 

15. Usually projects involving high levels of technological uncertainty are quite complex. Yet Shenhar says to use a flexible management style with high-uncertainty projects, but a formal style with complex projects. Explain. 

16. In many project-oriented organizations, even routine processes are treated as projects. Why do you think this happened? How is it accomplished? 

17. A matrix organization is difficult to manage all by itself. What do you think the problems would be in managing mixed organizational systems? 

18. Can you think of any circumstances where deferring conflict might be a wise course of action? 

19. Give an example of a case in which project management could be important in your personal life. Explain why, as well as how and why you might organize such a project. 

20. Explain the reasons for the growth and decay of each source of conflict in Table 2-3, and for the Total as well. 

INCIDENTS FOR DISCUSSION
Samuel's Approach to Project Management: 

Joe Samuel was once again asked to be a project manager on a large project. This was the fourth time in the last 14 months, and he was glad to add this type of work experience to his resume, but he dreaded the interpersonal relationship issues that always came up on projects. He felt like he was the project's babysitter, always checking on progress, making sure everyone on the team was happy and understood each other's roles, handing out assignments, and so on. Joe then remembered an article he had recently read about "tried and true project management practices." He thought "tried and true" had to be more managerially comfortable than his past experiences. He decided to accept the new project so that he could tryout the new ideas. 

The project Joe accepted was to make a decision on whether or not to close one of the company's distribution centers in order to improve responsiveness of their supply chain. Joe had been a manager of a supply chain service, so he felt very qualified to lead this effort. He defined the scope and deliverables of the project and detailed all of the major tasks of the project as well as most of the detail level steps in the project plan. At the first project team meeting, Joe felt very comfortable about the control and direction of the project, much more than any of the previous projects he had managed. He had specifically defined objectives and tasks for each member of the project team. He even determined completion dates for each task. He wrote individual "contracts" for each team member to sign as an indication of their commitment to completion of the designated tasks by the assigned schedule dates. The meeting went smoothly, with almost no comments or questions from the project team. Everyone picked up a copy of their "contract" and went off to work on the project. Joe felt great and was pleased with the success of his new approach to project management. 

Questions: How do you think Joe will feel six weeks after the project is underway? Compare his new approach to project management with his previous approach. 

HardTech, Inc.: 

HardTech Inc. is a two-year-old electronics firm that was created by three friends who worked together as senior engineers at a Fortune 500 electronics firm; Jake Tyler, Caroline Ryan, and Mike Preston. The three developed a high-speed-processing chip that was designed for handheld scanning devises. Their startup became successful when they won a major contract from a large software company that wanted to integrate the chip into a handheld scanner for inventory management. 

HardTech's three founders structured their firm as a traditional functional organizational structure as that was the environment they came from. After two years, in addition to their production people HardTech employed 17 development engineers including a manager, four designers with a design department manager, three people in the sales and marketing department, and two administrative personnel as support. 

Tyler, Ryan, and Preston now felt ready to take their "show on the road." They wanted to launch three major initiatives: (l) to develop a chip that would work with grocery store scanners; (2) to get into the hospital point-of-care scanner market; and (3) to upgrade the chip they were using for their inventory management contract while maintaining their current commitments. 

Tyler and Preston thought that the current organizational structure could handle the new initiatives. They wanted to assign each phase of the new development projects to a specific department. Ryan felt that the traditional approach would not support the need to be quick to market and that the current contract would always be the priority to each of the department managers. She wanted to set up project teams reporting directly to HardTech's three senior officers. 

Questions: What organizational structure would you recommend HardTech use to complete the three initiatives outlined? Why? 

CASE

Quantum Bank Inc. is a regional bank with branches throughout the southeast. In early 1999 the bank launched a Web site that provides its customers with the ability to check account balances, obtain information about the bank's various services, obtain contact information and email questions, and link to a variety of other useful sources of information. Given the site's tremendous success, competition from both traditional and nontraditional organizations, and the desire to expand its presence beyond its current geographical area, Quantum decided to expand its online offerings significantly. More specifically, Quantum would like to expand its Web site to include an online bill payment service, allow customers to apply for credit cards and loans online, open accounts online, and manage their investment portfolios online. 

Vice- President of Information Systems, Stacey Thomas, has been charged with overseeing the project. One of her first tasks was to select the project manager. Because of the strategic importance of the project, she had a strong preference for staffing the project internally as opposed to employing the services of one of the many consulting firms available that specialize in these types of projects. After developing a list of ten or so possible candidates to serve as project manager, she was finally able to pare the list down to the two finalists described below. 

Bill Fence. Bill joined Quantum in 1995 after graduating from a well-respected small private school with a degree in computer science. His first assignment as a member of the bank's help desk provided him with exposure to a variety of 

areas in the bank. He quickly gained a reputation for being able to solve difficult technical problems. In addition, users of the bank's various computer systems were often heard commenting on how service oriented Bill was and on his ability to describe concepts in nontechnical terms. 

Because of both his technical knowledge related to hardware and his ability to program, Bill was selected to develop the bank's Web site in 1998. Bill worked alone on this project and had frequent meetings with one of the bank's directors of Information Systems, who supervised the project. Initially, the director did most of the design work and Bill did the computer programming. Bill often proposed alternative ways for incorporating key features into the Web site, and the director would choose among the options Bill identified. Toward the end of the development project, Bill began to take a more active role in proposing features to include in the site. 

The development project was largely completed on time and on budget considering the changes in the scope of the project that were made as the project progressed. Several suggestions that would have extended the site's functionality were tabled to be considered after the site was officially launched. 

In his current position as Webmaster, Bill is in charge of maintaining the bank's Web site. Although Bill's staff now includes a programmer and a hardware specialist, his approach is very much hands on, staying involved with all technical aspects of the site. Bill has developed an excellent rapport with his two direct reports, and they have emulated much of Bill's style including working long hours and even competing to see who can accumulate the largest number of soft drink cans, empty candy wrappers, and computer printouts on one desk. 

Andy Dover. Andy Dover also joined the bank in 1995 after completing his MBA at a large public university. Andy entered graduate school immediately after graduating with a Civil Engineering undergraduate degree at the same university. 

Andy spent his first year rotating between various departments in the bank's management training program. After completing this training, Andy requested permanent assignment to the operations group. His initial assignment was to oversee the check encoding operation. After implementing several process improvements, Andy was eventually promoted to senior operations analyst and worked on several large process improvement projects. 

Performance evaluations of Andy suggested that one of his greatest strengths was his ability to step back from a problem and understand how the various issues were interrelated. His evaluations further recognized him as "a highly motivated self-starter with very good organizational skills." His organizational skills also helped him 

QUESTIONS

1. Who would you recommend Stacey Thomas select to serve as project manager? Why? 

2. How would you recommend this project be organized? Functional project? Pure project? Matrix? Why? 

effectively present information, and he was often requested to make short presentations related to a particular project's status to senior management. 

By almost all accounts, Andy was considered highly competent, completing assigned tasks in a timely fashion with little or no direct supervision. At the same time, Andy always made it a point to communicate regularly with other project team members to keep them abreast of his progress. He was often passionate about his ideas and was typically able to get buy-in from other team members for his ideas. 

Andy is almost always seen carrying his planner. As an avid stock investor, he makes it a point to stay abreast of trends in technology. He has a basic understanding of how the Internet works and knows all the important buzzwords. While he has fooled around and created a couple of Web pages, he knows very little about more sophisticated programming languages such as Java, and knows even less about computer hardware beyond its basic purpose. 

3. Do you agree with Ms. Thomas's decision that the project should be staffed internally? What are the major advantages of staffing the project with Quantum employees? Are there any advantages to utilizing the services of an outside consulting firm? 

CASE
Southern Care Hospital 

Southern Care Hospital (SCH) is a large, nonprofit regional hospital located in the southeast. Several years ago it contracted with the healthcare division of a major medical equipment supplier to provide Six Sigma training to a group of its hospital employees. Since that time, numerous waves of Green Belts and Black Belts have been trained including people across all job ranks and representing most departments. Green Belt training entails two weeks of formal in-class training while Black Belt training entails the two weeks of Green Belt training plus an additional four weeks of training. Both Green Belt and Black belt training require the completion of a Six Sigma project in addition to the in-class training. 

One challenge currently facing SCH is significant levels of dissatisfaction from the medical staff regarding the three-day lead time it currently averages the nuclear medicine department to turn around the results of stress 

tests. In this case, "lead time" is defined as the elapsed time from when the stress test is ordered by a physician until the time when a radiologist from the nuclear medicine department signs off on the test results. Stress tests are used to determine the amount of stress the heart can endure before either an abnormal rhythm or insufficient flow of blood to the heart develops. Typically, the stress test is administered by increasing the level of difficulty as a patient walks on a treadmill or rides a stationary bike. During the stress test vital statistics are collected and monitored, including the patient's heart rate and blood pressure. Discussions with the medical staff indicate that they desire maximum lead times of a day and a half. 

You have been selected to manage a Six Sigma project focusing on reducing the lead times associated. with receiving the results of stress tests. Based on your past experience with similar projects, you have identified 20 major activities. SSH's steering committee has further granted you permission to select up to four team members from the available resource pool to staff the project. 

Table 1 provides relevant background information on the 12 people currently available for assignment to a Six Sigma project. All resources are available to the project on a part-time basis and therefore support Six Sigma projects in addition to performing their normal job assignments. The table lists the employee name, job title, level of education, years of work experience, Six Sigma rank (i.e., Green Belt or Black Belt), the number of Six Sigma projects the employee has worked on, the average amount of savings that resulted from the Six Sigma projects the employee has worked on, the employee's hourly rate, and the percent of time the employee is available. The hourly rate represents what will be charged against your project's budget for work performed by a given employee. The percent available is based on a 40-hour work week. Therefore, the number of hours you can utilize a resource during a given week cannot exceed the available percentage times 40. To illustrate, Anna Frost can complete at most 8 hours (20% X 40 hours/week) of project work per week. 

To facilitate project planning, SSH uses an advanced Six Sigma database program to track the progress and performance of all ongoing projects. Furthermore, the HR department has developed a process to estimate the proficiency of employees completing various planned tasks in future Six Sigma projects based on the historical data contained in the database. The proficiency numbers can range between zero and 100 with a zero indicating no ability to perform the task and 100 implying extensive expertise and experience performing the task. Table 2 summarizes this information for the 12 employees listed in Table 1 for the 20 project tasks initially identified. Past experience with these estimates indicates they are fairly accurate over an entire project but that employee performance typically varies ±3 percentage points within a given week. Thus, an employee with an estimated proficiency of 90 on a particular task would be expected to perform in the 87-93 range on the task in any given week. 

A final comment regarding the available resources is in order. Specifically, past experience with projects indicates that conflict occasionally arises when more than one Black Belt is assigned to the same task. When such conflict does arise, it tends to negatively impact both the time required to complete tasks that the Black Belts are jointly assigned to as well as the overall quality of the work performed. 
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Background Information on Available Project Resources

First Last Job Years of | SS ss # of SS|Avg Proj| Hourly
Name Name Title Education| Experience| Rank Experience Projects| Savings | Rate |Availability
Anna Frost |Radiology Practice] MPH 11 GB it 1 $50,000 | $58 20%
Administrator
Edward Young | Radiology Office B T GB 1 1 $62,000 | $36 30%
Administrator
Hazel Vaughn Radiology B 6 GB 2 1 $74,000 | $40 30%
Supervisor
Howard | Payne Radiology B 4 GB 1.5 1 $68,000 | $30 35%
Supervisor
Joyce Snyder | Radiology Info B 5 GB 3 3 |$112,000| $35 50%
Sys Megr
Ken Inman Radiology B 3 GB 15 2 $95,000 | $25 50%
DB Mgr
Nick Rogers | Adm of Special B 5 BB 3 6 |$211,000| $33 50%
Projects
Peggy Moss | Radiology Senior | MBA 6 BB 3 6 $240,000| $40 50%
Bus Analyst
Peter Foltz |Radiology Business B 3 GB 2 5 [$187,000| $30 50%
Analyst
Roberta |Jackson | Senior Nurse B 15 GB 1 it $75,000 | $42 20%
Manager
Susan Osborne Staff Nurse B 8 GB 1 1 $35,000 | $35 50%
Stephanie| Thomas Staff Nurse B 4 GB 1 1 $42,000 | $30 50%
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Resources
Anna Edward Hazel Howard Joyce Ken Nick Peggy Peter Roberta Susan Stephanie
Task Frost  Young Vaughn Payne Snyder Inman Rogers Moss Foltz Jackson Osborne Thomas

Define Phase

Establish Project Goals 98 91 86 83 90 83 92 95 91 85 82 78

Develop Project Charter 88 86 86 84 93 88 93 96 90 82 79 76

VOC Study 84 84 87 83 92 89 94 96 92 82 83 81

Develop CTQ Tree 75 75 85 80 88 94 94 97 95 78 78 78

Develop Process Map 78 78 85 80 90 88 92 94 96 5 76 4

Stakeholder Analysis 95 90 90 88 90 87 93 92 90 78 v 9
Measure Phase

Collect Process Data 70 80 85 82 90 88 92 90 95 75 (il 78

Develop Run Chart 5 80 84 82 86 88 92 94 90 76 75 7

Calculate DPMO 75 78 80 78 85 87 96 94 90 12 72 72

Revise Project Charter 93 90 92 91 92 88 93 95 90 85 82 80
Analyze Phase

Cause and Effect Diagram 85 88 92 90 75 72 80 87 85 92 97 93

Summary Statistics and Test 65 65 68 65 70 72 85 88 80 64 63 65

Pareto Analysis 80 84 90 88 90 92 98 98 96 78 78 78

Regression Analysis 65 70 75 67 78 80 90 92 87 63 60 61
Improve Phase

Develop Payoff Matrix 96 90 90 88 91 85 92 92, 90 83 80 W

Identify Improvements 88 86 90 90 82 80 88 90 88 93 96 93

Develop Training Material 80 85 95 90 91 88 90 86 88 83 75 72
Control

Develop Checklists 80 88 96 92 93 80 92 88 88 87 68 73

Develop SPC Charts 65 78 82 80 80 84 95 95 93 63 61 61

Develop Status Reports 90 95! 92 93 87 80 88 89 86 86 76 72





Questions

1. Explain how you would execute your roles as project manager of this project. 

2. As the project manager, how would you manage tradeoffs? 

3. How would you recommend this project be organized? Functional project? Pure project? Matrix? Why?

4. What criteria would you use in selecting resources to serve on your project team? 

5. From the available resource pool, who would you seelect to be on your project team? Why? 
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