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Preface

The Engineering Project Management Course is intended to help meet the requirements of industry
by educating undergraduate engineering students to understand engineering projects, project
organizations and project management methods. Students completing this course will be able to
work effectively in multidisciplinary engineering projects immediately after completion and to
advance more rapidly within the project management organization and profession. The
management of projects entails technical knowledge, engineering skills and management skills.
¢ General Objective:
The course introduces trainees to the fundamentals of project management and will give them an
overview of the entire project management process. The course support exploring and
understanding project management concepts through class discussions and examinations.
¢ Detailed Objectives:
Trainee will be able to:
1. Understand the importance of project management.
2. Understand the role of the project manager.
3. Describe the process of project integration management.
4. Understand the importance of project scope management and use various techniques to
manage scope.
5. Understand the importance of project schedule management and how to use various
techniques to develop and manage schedule.
6. Understand project cost management and how to estimate it.
7. Understand the importance of project quality management and how to use various
techniques to manage time.
8. Describe resource management and its role in project management.
9. Understand project communications management and its role in project management.
10. Understand risk management and techniques to manage risk in projects.
11. Understand the importance of procurement.
12. Describe stakeholder’s management and its role in project management.
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General Objective of the Chapter:

Trainee will be able to understand the importance of project management.

Detailed Objectives:

1. The trainee should be familiar with the historical development of the concept of project

management.

2. Trainee will be able to understand the fundamental elements of project management such
us:

* Projects

» The Importance of Project Management

= Relationships of Project, Program. Portfolio and Operation Management
* Project and development life cycles

* Project Phase

* Phase Gate

* Project Management Process

* Project Management Process Groups

* Project Management Data and Information
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1.1. History of Project Management

Sometime during the third millennium B.C., workers on the Great Pyramid of Cheops set the last
stone in place. Certainly, they must have felt jubilant, for this event represented a milestone of sorts
in one of humanity’ s grandest undertakings. Although much of the ancient Egyptians’ technology
is still a mystery, the enormity and quality of the finished product remain a marvel. Despite the
lack of sophisticated machinery, they were able to raise and fit some 2,300,000 stone blocks,
weighing 2 to 70 tons apiece, into a structure the height of a modern 40-story building. Each facing
stone was set against the next with an accuracy of 0.04 inch, and the base, which covers 13 acres,
deviates less than 1 inch from level (Figure 1.1).

Figure 1.1. The Great Pyramid of Cheops, an early (circa 2500 B.C.) large-scale project.
Building the Great Pyramid is what we today would call a large-scale project, and stands
representative of numerous projects from early recorded history that required massive human
works and managerial competency.

With later civilizations, we can cite the Great Wall China which is yet another wonder of the world
that was built since the Qin Dynasty (221BC-206BC). Available historical data, shows or indicate
that the labor force was organized into three groups consisting of soldiers, the common people and
criminals. The overall command was Emperor Qin Shihuang who ordered millions of people

to finish this project. This shows emergence of organization, and command structure in project
execution (Figure 1.2).



General Study 7 :& Engineering Project Management

i s [P ] B S \
Figure 1.2. The Great Wall China, an early (221B.C-206B.C) large-scale project

In late 19th century, in the United States, large-scale government projects were the impetus for
making important decisions that became the basis for project management methodology such as
the transcontinental railroad, which began construction in the 1860s. Suddenly, business leaders
found themselves faced with the daunting task of organizing the manual labor of thousands of
workers and the processing and assembly of unprecedented quantities of raw material.

Near the turn of the century, Frederick Taylor began his detailed studies of work. He applied
scientific reasoning to work by showing that labor can be analyzed and improved by focusing on
its elementary parts that introduced the concept of working more efficiently, rather than working
harder and longer.

Taylor's associate, Henry Gantt, studied in great detail the order of operations in work and is most
famous for developing the Gantt Chart in the 1910s. A Gantt chart is a popular type of bar chart
that illustrates a project schedule and have become a common technique for representing the phases
and activities of a project work breakdown structure, so they can be understood by a wide audience
(Figure 1.3). Although now considered a common charting technique, Gantt charts were considered
quite revolutionary at the time they were introduced. Gantt charts were employed on major
infrastructure projects including the Hoover Dam and the Interstate highway system and are still
accepted today as an important tool in project.
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Figure 1.3. An example of a Gantt chart showing the relationship between a series of tasks

By the mid Twentieth century, projects were managed on an ad hoc basis using mostly Gantt
Charts, and informal techniques and tools. During that time, the Manhattan project was initiated
and its complexity was only possible because of project management methods. The Manhattan
project was the codename given to the Allied effort to develop the first nuclear weapons during
World War II. It involved over thirty different project sites in the US and Canada, and thousands
of personnel from US, Canada and UK. Born out of a small research program that began in 1939,
the Manhattan Project would eventually employ 130,000 people and cost a total of nearly 2 billion
USD and result in the creation of multiple production and research sites operated in secret. The
project succeeded in developing and detonating three nuclear weapons in 1945.

The 1950s marked the beginning of the modern Project Management era. Two mathematical
project scheduling models were developed:

1. The Program Evaluation and Review Technique or PERT, developed by Booz-Allen &
Hamilton as part of the United States Navy's (in conjunction with the Lockheed
Corporation) Polaris missile submarine program. Pert is basically a method for analyzing
the tasks involved for completing a given project, especially the time needed to complete
each task, and identifying the minimum time needed to complete the total project (Figure
1.4).

2. The Critical Path Method (CPM) developed in a joint venture by both DuPont Corporation
and Remington Rand Corporation for managing plant maintenance projects. The critical
path determines the oat, or schedule flexibility, for each activity by calculating the earliest
start date, earliest finish date, latest start date, and latest finish date for each activity. The
critical path is generally the longest full path on the project. Any activity with a oat time
that equals zero is considered a critical path task. CPM can help you figure out how long
your complex project will take to complete and which activities are critical; meaning they
have to be done on time or else the whole project will take longer. These mathematical
techniques quickly spread into many private enterprises.

6
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Figure 1.4. An example of a PERT network chart for a seven-month project with five milestones.

Project management in its present form began to take root a few decades ago. In the early 1960s,
industrial and business organizations began to understand the benefits of organizing work around
projects. They understood the critical need to communicate and integrate work across multiple
departments and professions. The Project Management Institute (PMI) was founded in 1969 by
five volunteers. Their initial goal was to establish an organization where members could share their
experiences in project management and to discuss issues. Today, PMI is a non-prot project
management professional association and the most widely recognized organization in terms of
promoting project management best practices. PMI was formed to serve the interests of the project
management industry. The premise of PMI is that the tools and techniques of project management
are common even among the widespread application of projects from the software to the
construction industry. PMI first began offering the PMP certification exam in 1984. Although it
took a while for people to take notice, now more than 260,000 individuals around the world hold
the PMP designation. To help keep project management terms and concepts clear and consistent,
PMI introduced the Project Management Body of Knowledge (PMBOK) Guide in 1987. They
updated it in 1996, 2000, 2004, 2009 and most recently in 2017 as the sixth edition. At present,
there are more than 1 million copies of the PMBOK Guide in circulation. The highly regarded
Institute of Electrical and Electronics Engineers (IEEE) have adopted it as their project
management standard. In 1999 PMI was accredited as an American National Standards Institute
(ANSI) standards developer and also has the distinction of being the first organization to have its
certification program attain International Organization for Standardization (ISO) 9001 recognition.
In 2008, the organization reported more than 260,000 members in over 171 countries. PMI also
has offices in Washington, D.C., and Beijing, China, as well as Regional Service Centers in
Singapore, Brussels (Belgium) and New Delhi (India). Recently, an office was opened in Mumbai
(India).

As long as humankind does things, there will be projects. Many projects of the future will be similar
to those in the past. Others will be different either in terms of increased scale of effort or more

7
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advanced technology. Representative of the latter are three recent projects—the English Channel
tunnel (Chunnel), the international space station, and SpaceShipOne. The Chunnel required
tremendous resources and took a decade to complete. The international space station (Figure 1.5)
has required development of new technologies and the efforts of the US, Russian, European,
Canadian, and Japanese space agencies. SpaceShipOne is the venture of a small California
company aimed at developing a vehicle and launch system for future space tourism.

Figur 1.5. The international space station, a modern large-scale project.

1.2. Fundamental Elements
This section describes fundamental elements necessary for working in and understanding the
discipline of project management.
1.2.1. Projects
The Project Management Institute (PMI) provides the following definition of a project:
A project is a temporary endeavor undertaken to create a unique product, service, or result.
=  Unique product, service, or result. Fulfillment of project objectives may produce one or
more of the following deliverables:

e A unique product that can be either a component of another item, an enhancement
or correction to an item, or a new end item in itself (e.g., the correction of a defect
in an end item);

e A unique service or a capability to perform a service (e.g., a business function that
supports production or distribution);

e A unique result, such as an outcome or document (e.g., a research project that
develops knowledge that can be used to determine whether a trend exists or a new
process will benefit society).

Projects are undertaken at all organizational levels. A project can involve a single individual or a
group. A project can involve a single organizational unit or multiple organizational units from
multiple organizations.
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Examples of projects include but are not limited to:

Developing a new pharmaceutical compound for market,
Expanding a tour guide service,

Exploring for oil in a region,

Modifying a computer software program used in an organization,
Constructing a building.

" Temporary endeavor. The temporary nature of projects indicates that a project has a
definite beginning and end. Temporary does not necessarily mean a project has a short
duration. The end of the project is reached when one or more of the following is true:

e The project's objectives have been achieved;

e The objectives will not or cannot be met;

¢ Funding is exhausted or no longer available for allocation to the project;

e The need for the project no longer exists (e.g., the customer no longer wants the
project completed, a change in strategy or priority ends the project, the
organizational management provides direction to end the project);

e The human or physical resources are no longer available; or

e The project is terminated for legal cause or convenience.

1.2.2. The Importance of Project Management

Project management is the application of knowledge, skills, tools, and techniques to project

activities to meet the project requirements. Project management is accomplished through the

appropriate application and integration of the project management processes identified for the

project. Project management enables organizations to execute projects effectively and efficiently.

Effective project management helps individuals, groups, and public and private organizations to:
= Meet business objectives;

= Satisfy stakeholder expectations;

= Be more predictable;

®  Increase chances of success;

= Deliver the right products at the right time;

® Resolve problems and issues;

®  Respond to risks in a timely manner;

®  Optimize the use of organizational resources;

® [dentify, recover, or terminate failing projects;

® Manage constraints (e.g., scope, quality, schedule, costs, resources);

= Balance the influence of constraints on the project (e.g., increased scope may increase cost
or schedule); and

® Manage change in a better manner.

Poorly managed projects or the absence of project management may result in:

®  Missed deadlines,

®  Cost overruns,

= Poor quality,

=  Rework,

®  Uncontrolled expansion of the project,
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®  Loss of reputation for the organization,

®  Unsatisfied stakeholders, and

®  Failure in achieving the objectives for which the project was undertaken.
1.2.3. Relationship of Project, Program, Portfolio, And Operations Management
1.2.3.1 OVERVIEW
Using project management processes, tools, and techniques puts in place a sound foundation for
organizations to achieve their goals and objectives. A project may be managed in three separate
scenarios: as a stand-alone project (outside of a portfolio or program), within a program, or within
a portfolio. Project managers interact with portfolio and program managers when a project is within
a program or portfolio. For example, multiple projects may be needed to accomplish a set of goals
and objectives for an organization. In those situations, projects may be grouped together into a
program. A program is defined as a group of related projects, subsidiary programs, and program
activities managed in a coordinated manner to obtain benefits not available from managing them
individually. Programs are not large projects. A very large project may be referred to as a
megaproject. As a guideline, megaprojects cost US$1billion or more, affect 1 million or more
people, and run for years.
Some organizations may employ the use of a project portfolio to effectively manage multiple
programs and projects that are underway at any given time. A portfolio is defined as projects,
programs, subsidiary portfolios, and operations managed as a group to achieve strategic objectives.
Figure 1.6 illustrates an example of how portfolios, programs, projects, and operations are related
in a specific situation.
Program management and portfolio management differ from project management in their life
cycles, activities, objectives, focus, and benefits. However, portfolios, programs, projects, and
operations often engage with the same stakeholders and may need to use the same resources (see
Figure 1.6), which may result in a conflict in the organization. This type of a situation increases the
need for coordination within the organization through the use of portfolio, program, and project
management to achieve a workable balance in the organization.

10
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Figure 1.6. Portfolio, Programs, Projects and Operations.
Looking at project, program, and portfolio management from an organizational perspective:
®  Program and project management focus on doing programs and projects the “right” way;
and

=  Portfolio management focuses on doing the “right” programs and projects.

Table 1.1 gives a comparative overview of portfolios, programs, and projects.

Table 1.1. comparative overview of portfolios, programs, and projects.
11
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Organizational Project Management

Projects Programs Portfolios
Projects have defined Programs have a larger scope Portfolios have an organizational
objectives. Scope is progres- and provide more significant scope that changes with the
Scope sively elaborated throughout the | benefits. strategic objectives of the
project life cycle. organization.
Project managers expect change Program managers expect Portfolio managers continuously
and implement processes to change from both inside and monitor changes in the
Change keep change managed and outside the program and are broader internal and external
controlled. prepared to manage it. environment.
Project managers progressively Program managers develop the Portfolio managers create and
elaborate high-level information overall program plan and create maintain necessary processes
Planning into detailed plans throughout high-level plans to guide and communication relative to
the project life cycle. detailed planning at the the aggregate portfolio.
component level.
Project managers manage the Program managers manage the Portfolio managers may manage
project team to meet the project program staff and the project or coordinate portfolio
objectives. managers; they provide vision management staff, or program
Management and overall leadership. and project staff that may have
reporting responsibilities into
the aggregate portfolio.
Success is measured by product Success is measured by the Success is measured in terms
and project quality, timeliness, degree to which the program of the aggregate investment
sSuccess budget compliance, and degree satisfies the needs and benefits performance and benefit
of customer satisfaction. for which it was undertaken. realization of the portfolio.
Project managers monitor and Program managers monitor Portfolio managers monitor
control the work of producing the progress of program strategic changes and aggregate
the products, services, or results components to ensure the resource allocation,
Monitoring that the project was undertaken | overall goals, schedules, budget, | performance results, and risk
to produce. and benefits of the program will of the portfolio.
be met.

1.2.3.2 PROGRAM MANAGEMENT
Program management is defined as the application of knowledge, skills, and principles to a program
to achieve the program objectives and to obtain benefits and control not available by managing
program components individually. A program component refers to projects and other programs
within a program. Actions related to these program and project-level interdependencies may include:
= Aligning with the organizational or strategic direction that affects program and project goals
and objectives;
®  Allocating the program scope into program components;
® Managing interdependencies among the components of the program to best serve the
program,;
® Managing program risks that may impact multiple projects in the program,;
® Resolving constraints and conflicts that affect multiple projects within the program;

= Resolving issues between component projects and the program level.
1.2.3.3 PORTFOLIO MANAGEMENT

12
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Portfolio management is defined as the centralized management of one or more portfolios to
achieve strategic objectives. The programs or projects of the portfolio may not necessarily be
interdependent or directly related. The aim of portfolio management is to:

® Guide organizational investment decisions.

= Select the optimal mix of programs and projects to meet strategic objectives.

® Provide decision-making transparency.

® Prioritize team and physical resource allocation.

® Increase the likelihood of realizing the desired return on investment.

® C(Centralize the management of the aggregate risk profile of all components.
1.2.3.4 OPERATIONS MANAGEMENT
Operations management is concerned with the ongoing production of goods and/or services. It
ensures that business operations continue efficiently by using the optimal resources needed to meet
customer demands. It is concerned with managing processes that transform inputs (e.g., materials,
components, energy, and labor) into outputs (e.g., products, goods, and/or services).
1.2.3.5 OPERATIONS AND PROJECT MANAGEMENT
Changes in business or organizational operations may be the focus of a project—especially when
there are substantial changes to business operations as a result of a new product or service delivery.
Ongoing operations are outside of the scope of a project; however, there are intersecting points
where the two areas cross.
Projects can intersect with operations at various points during the product life cycle, such as;

®  When developing a new product, upgrading a product, or expanding outputs;

®  While improving operations or the product development process;

= At the end of the product life cycle; and

® At each closeout phase.
1.2.3.6 ORGANIZATIONAL PROJECT MANAGEMENT (OPM) AND STRATEGIES
Portfolios, programs, and projects are aligned with or driven by organizational strategies and differ
in the way each contributes to the achievement of strategic goals:

= Portfolio management aligns portfolios with organizational strategies by selecting the right

programs or projects, prioritizing the work, and providing the needed resources.
® Program management harmonizes its program components and controls interdependencies
in order to realize specified benefits.

® Project management enables the achievement of organizational goals and objectives.
Within portfolios or programs, projects are a means of achieving organizational goals and
objectives. This is often accomplished in the context of a strategic plan that is the primary factor
guiding investments in projects. Alignment with the organization's strategic business goals can be
achieved through the systematic management of portfolios, programs, and projects through the
application of organizational project management (OPM). OPM is defined as a framework in which
portfolio, program, and project management are integrated with organizational enablers in order to
achieve strategic objectives. The purpose of OPM is to ensure that the organization undertakes the
right projects and allocates critical resources appropriately. OPM also helps to ensure that all levels
in the organization understand the strategic vision, the initiatives that support the vision, the
objectives, and the deliverables. Figure 1.7 shows the organizational environment where strategy,
portfolio, programs, projects, and operations interact.
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Figure 1.7. Organizational project management (OPM).

1.2.4. Project and Development Life Cycles
A project life cycle is the series of phases that a project passes through from its start to its
completion. It provides the basic framework for managing the project. This basic framework
applies regardless of the specific project work involved. The phases may be sequential, iterative,
or overlapping. All projects can be mapped to the generic life cycle shown in Figure 1.8.
Project life cycles can be predictive or adaptive. Within a project life cycle, there are generally one
or more phases that are associated with the development of the product, service, or result. These
are called a development life cycle. Development life cycles can be predictive, iterative,
incremental, adaptive, or a hybrid model. It is up to the project management team to determine the
best life cycle for each project. The project life cycle needs to be flexible enough to deal with the
variety of factors included in the project. Life cycle flexibility may be accomplished by:

® [dentifying the process or processes needed to be performed in each phase,

® Performing the process or processes identified in the appropriate phase,

®  Adjusting the various attributes of a phase (e.g., name, duration, exit criteria, and entrance

criteria).
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Figure 1.8. Project Generic Life Cycle.

1.2.5. Project Phase

A project phase is a collection of logically related project activities that culminates in the
completion of one or more deliverables. The phases in a life cycle can be described by a variety of
attributes. Attributes may be measurable and unique to a specific phase. Attributes may include but
are not limited to:

®" Name (e.g., Phase A, Phase B, Phase 1, Phase 2, proposal phase),

®=  Number (e.g., three phases in the project, five phases in the project), Duration (e.g., 1 week,
1 month, 1 quarter),

= Resource requirements (e.g., people, buildings, equipment),

= Entrance criteria for a project to move into that phase (e.g., specified approvals
documented, specified documents completed), and

= Exit criteria for a project to complete a phase (e.g., documented approvals, completed
documents, completed deliverables).
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Projects may be separated into distinct phases or subcomponents. These phases or subcomponents
are generally given names that indicate the type of work done in that phase. Examples of phase
names include but are not limited to:

®  Concept development,
® Feasibility study,

®  Customer requirements,
®  Solution development,

=  Design,
® Prototype,
® Build.

The project phases may be established based on various factors including, but not limited to:

® Management needs;

® Nature of the project;

®  Unique characteristics of the organization, industry, or technology.
1.2.6. Phase Gate
A phase gate, is held at the end of a phase. The project's performance and progress are compared
to project and business documents including but not limited to:

®  Project business case,

®  Project charter,

® Project management plan, and

®  Benefits management plan.

A decision (e.g., go/no-go decision) is made as a result of this comparison to:

= Continue to the next phase,

=  Continue to the next phase with modification,

® End the project,

® Remain in the phase, or

® Repeat the phase or elements of it.
Depending on the organization, industry, or type of work, phase gates may be referred to by other
terms such as, phase review, stage gate, kill point, and phase entrance or phase exit.
1.2.7. Project Management Processes
The project life cycle is managed by executing a series of project management activities known as
project management processes. Every project management process produces one or more outputs
from one or more inputs by using appropriate project management tools and techniques. The output
can be a deliverable or an outcome. Outcomes are an end result of a process. Project management
processes apply globally across industries. Project management processes are logically linked by
the outputs they produce. Processes may contain overlapping activities that occur throughout the
project. The output of one process generally results in either:

® An input to another process, or

® A deliverable of the project or project phase.
Figure 1.9 shows an example of how inputs, tools and techniques, and outputs relate to each other
within a process, and with other processes.
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Figure 1.9. Example Process: Inputs, Tools & Techniques and Outputs.

The number of process iterations and interactions between processes varies based on the needs of
the project. Processes generally fall into one of three categories:

" Processes used once or at predefined points in the project. The processes Develop
Project Charter and Close Project or Phase are examples.

"  Processes that are performed periodically as needed. The process Acquire Resources is
performed as resources are needed. The process Conduct Procurements is performed prior
to needing the procured item.

"  Processes that are performed continuously throughout the project. The process Define
Activities may occur throughout the project life cycle, especially if the project uses rolling
wave planning or an adaptive development approach. Many of the monitoring and control
processes are ongoing from the start of the project, until it is closed out.

1.2.8. Project Management Process Groups
A Project Management Process Group is a logical grouping of project management processes to
achieve specific project objectives. Process Groups are independent of project phases. Project
management processes are grouped into the following five Project Management Process Groups:
= [Initiating Process Group. Those processes performed to define a new project or a new
phase of an existing project by obtaining authorization to start the project or phase.

®  Planning Process Group. Those processes required to establish the scope of the project,
refine the objectives, and define the course of action required to attain the objectives that
the project was undertaken to achieve.

= Executing Process Group. Those processes performed to complete the work defined in
the project management plan to satisfy the project requirements.

®" Monitoring and Controlling Process Group. Those processes required to track, review,
and regulate the progress and performance of the project; identify any areas in which
changes to the plan are required; and initiate the corresponding changes.

®  Closing Process Group. Those processes performed to formally complete or close the
project, phase, or contract.

1.2.9. Project Management Data and Information

Throughout the life cycle of a project, a significant amount of data is collected, analyzed, and
transformed. Project data are collected as a result of various processes and are shared within the
project team. The collected data are analyzed in context, aggregated, and transformed to become
project information during various processes. Information is communicated verbally or stored and
distributed in various formats as reports.
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Project data are regularly collected and analyzed throughout the project life cycle. The following
definitions identify key terminology regarding project data and information:

" Work performance data. The raw observations and measurements identified during
activities performed to carry out the project work. Examples include reported percent of
work physically completed, quality and technical performance measures, start and finish
dates of schedule activities, number of change requests, number of defects, actual costs,
actual durations, etc. Project data are usually recorded in a Project Management Information
System (PMIS) and in project documents.

" Work performance information. The performance data collected from various
controlling processes, analyzed in context and integrated based on relationships across
areas. Examples of performance information are status of deliverables, implementation
status for change requests, and forecast estimates to complete.

®" Work performance reports. The physical or electronic representation of work
performance information compiled in project documents, which is intended to generate
decisions or raise issues, actions, or awareness. Examples include status reports, memos,
justifications, information notes, electronic dashboards, recommendations, and updates.

Figure 1.10 shows the flow of project information across the various processes used in managing
the project.
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Questions

1. Cites two monuments which prove that the concept of project management was an early
concept.
2. Gives the Two mathematical project scheduling models which have marked the beginning
of the modern Project Management era in the 1950s.
3. Project management in its present form began to take root in the early:
A. 1940s
B. 1950s
C. 1960s
D. 1970s
4. The Project Management Institute (PMI) was founded in:
A. 1959
B. 1969
C. 1979
D. 1989
5. Select the characteristic related to the project from the choices given below.
A. project can create a service or capability to perform a service.
B. It has a definite beginning and an end.
C. A project is a temporary endeavor undertaken to create a unique product.
D. All of the above.
6. The following are characteristics of a project, except:
A. It is temporary in nature.
B. It is continuous.
C. It is unique.
D. It has a definitive end.
7. Which of the following is NOT a characteristic of a project?
A. Temporary
B. Strategic
C. Specific result
D. Progressively elaborated
8. All of the following are characteristics of a project EXCEPT:
A. It is temporary.
B. It has a definite beginning and end.
C. It has interrelated activities.
D. It repeats itself every month
9. Which of the following is NOT a type of project management office?
A. Directive
B. Value-driven
C. Supportive
D. Controlling
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10. When is a project considered successful?
A. All deliverables have been completed.
B. The phase completion has been approved.
C. Stakeholder expectations have been met.
D. The customer has provided final payment.
11. A project management office (PMO) is responsible for the following activities, except:
A. Measuring project performance and suggesting corrective action
B. Assuring efficient use of resources toward a specific business goal
C. Evaluating completed project for adherence to project plan
D. Maintaining and archiving project documentation for future use
12. Which of the following is NOT a responsibility of a project manager?
A. Managing stakeholder expectations
B. Managing project constraints
C. Gathering product requirements
D. Sponsoring the project
13. A project management office (PMO) is responsible for the following activities, except:
A. Measuring project performance and suggesting corrective action
B. Assuring efficient use of resources toward a specific business goal
C. Evaluating completed project for adherence to project plan
D. Maintaining and archiving project documentation for future use
14. A portfolio is a:
A. Group of related projects
B. Group of related programs
C. Group of related projects and programs that are managed together
D. Group of projects or programs that may not necessarily be related
15. An energy company is investing in a series of initiatives to look for alternative energy
sources so that the company can be competitive in 10 years. The initiatives are tracked
and managed together because this goal is vital to the success of the company. This is an
example of:
A. A portfolio
B. A program
C. A project
D. A enterprise environmental factor
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Chapter 2

The Environment in Which Projects Operate
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General Objective of the Chapter:

Trainee will be able to understand the environment in which projects operate.

Detailed Objectives:

1. Trainee will be able to identify and understand Enterprise Environmental Factors (EEFs),
including:

» EEFs Internal to the Organization

= EEFs External to the Organization

2. Trainee will be able to identify and understand the Organizational Process Assets,
including:

=  Process, Policies and Procedures

» Organization Knowledge Repositories

3. Trainee will be able to identify and understand the Organizational Systems, including:

* Organizational Governance Frameworks

* Management Elements

* Organizational Structure Types
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2.1. Overview

Projects exist and operate in environments that may have an influence on them. These influences
can have a favorable or unfavorable impact on the project. Two major categories of influences are
enterprise environmental factors (EEFs) and organizational process assets (OPAs).

EEFs originate from the environment outside of the project and often outside of the enterprise.
EEFs may have an impact at the organizational, portfolio, program, or project level.

OPAs are internal to the organization. These may arise from the organization itself, a portfolio, a
program, another project, or a combination of these. Figure 2.1 shows the breakdown of project
influences into EEFs and OPAs.

In addition to EEFs and OPAs, organizational systems play a significant role in the life cycle of
the project.

Influences
Internal
EEFs OPAs
Processes, Corporate
External Internal Policies, and Knowledge
Procedures Base

Figure 2.1. Project Influences.

2.2. Enterprise Environmental Factors

Enterprise environmental factors (EEFs) refer to conditions, not under the control of the project
team, that influence, constrain, or direct the project. These conditions can be internal and/or
external to the organization. EEFs are considered as inputs to many project management processes,
specifically for most planning processes. These factors may enhance or constrain project
management options. In addition, these factors may have a positive or negative influence on the
outcome.
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2.2.1 EEFs Internal to the Organization
The following EEFs are internal to the organization:

= Organizational culture, structure, and governance. Examples include vision, mission,
values, beliefs, cultural norms, leadership style, hierarchy and authority relationships,
organizational style, ethics, and code of conduct.

* Geographic distribution of facilities and resources. Examples include factory locations,
virtual teams, shared systems, and cloud computing. Infrastructure. Examples include
existing facilities, equipment, organizational telecommunications channels, information
technology hardware, availability, and capacity.

* Information technology software. Examples include scheduling software tools,
configuration management systems, web interfaces to other online automated systems, and
work authorization systems.

= Resource availability. Examples include contracting and purchasing constraints, approved
providers and subcontractors, and collaboration agreements.

= Employee capability. Examples include existing human resources expertise, skills,
competencies, and specialized knowledge.

2.2.2 EEFs External to the Organization
The following EEFs are external to the organization:

= Marketplace conditions. Examples include competitors, market share brand recognition,
and trademarks.

= Social and cultural influences and issues. Examples include political climate, codes of
conduct, ethics, and perceptions.

* Legal restrictions. Examples include country or local laws and regulations related to
security, data protection, business conduct, employment, and procurement.

* Commercial databases. Examples include benchmarking results, standardized cost
estimating data, industry risk study information, and risk databases.

* Academic research. Examples include industry studies, publications, and benchmarking
results.

* Government or industry standards. Examples include regulatory agency regulations and
standards related to products, production, environment, quality, and workmanship.

» Financial considerations. Examples include currency exchange rates, interest rates,
inflation rates, tariffs, and geographic location.

= Physical environmental elements. Examples include working conditions, weather, and
constraints.

2.3. Organizational Process Assets

Organizational process assets (OPAs) are the plans, processes, policies, procedures, and knowledge
bases specific to and used by the performing organization. These assets influence the management
of the project. OPAs include any artifact, practice, or knowledge from any or all of the performing
organizations involved in the project that can be used to execute or govern the project. The OPAs
also include the organization's lessons learned from previous projects and historical information.
OPAs may include completed schedules, risk data, and earned value data. OPAs are inputs to many
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project management processes. Since OPAs are internal to the organization, the project team
members may be able to update and add to the organizational process assets as necessary
throughout the project. They may be grouped into two categories:

» Processes, policies, and procedures; and
* Organizational knowledge bases.

2.3.1. Processes, Policies, and Procedures

The organization's processes and procedures for conducting project work include but are not
limited to:

= [Initiating and Planning:

e Guidelines and criteria for tailoring the organization's set of standard processes and
procedures to satisfy the specific needs of the project;

e Specific organizational standards such as policies (e.g., human resources policies,
health and safety policies, security and confidentiality policies, quality policies,
procurement policies, and environmental policies);

e Product and project life cycles, and methods and procedures (e.g., project
management methods, estimation metrics, process audits, improvement targets,
checklists, and standardized process definitions for use in the organization);

e Templates (e.g., project management plans, project documents, project registers,
report formats, contract templates, risk categories, risk statement templates,
probability and impact definitions, probability and impact matrices, and stakeholder
register templates); and

e Preapproved supplier lists and various types of contractual agreements (e.g., fixed-
price, cost-reimbursable, and time and material contracts).

= Executing, Monitoring, and Controlling:

e Change control procedures, including the steps by which performing organization
standards, policies, plans, and procedures or any project documents will be
modified, and how any changes will be approved and validated;

e Traceability matrices; Financial controls procedures (e.g., time reporting, required
expenditure and disbursement reviews, accounting codes, and standard contract
provisions);

e Issue and defect management procedures (e.g., defining issue and defect controls,
identifying and resolving issues and defects, and tracking action items);

e Resource availability control and assignment management;

e Organizational communication requirements (e.g., specific communication
technology available, authorized communication media, record retention policies,
videoconferencing, collaborative tools, and security requirements);

e Procedures for prioritizing, approving, and issuing work authorizations; Templates
(e.g., risk register, issue log, and change log);

e Standardized guidelines, work instructions, proposal evaluation criteria, and
performance measurement criteria; and

e Product, service, or result verification and validation procedures. Closing. Project
closure guidelines or requirements (e.g., final project audits, project evaluations,
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deliverable acceptance, contract closure, resource reassignment, and knowledge
transfer to production and/or operations).

2.3.2. Organization Knowledge Repositories

The organizational knowledge repositories for storing and retrieving information include but are
not limited to:

» Configuration management knowledge repositories containing the versions of software and
hardware components and baselines of all performing organization standards, policies,
procedures, and any project documents;

» Financial data repositories containing information such as labor hours, incurred costs,
budgets, and any project cost overruns;

» Historical information and lessons learned knowledge repositories (e.g., project records and
documents, all project closure information and documentation, information regarding both
the results of previous project selection decisions and previous project performance
information, and information from risk management activities);

* Issue and defect management data repositories containing issue and defect status, control
information, issue and defect resolution, and action item results;

» Data repositories for metrics used to collect and make available measurement data on
processes and products; and

» Project files from previous projects (e.g., scope, cost, schedule, and performance
measurement baselines, project calendars, project schedule network diagrams, risk
registers, risk reports, and stakeholder registers).

2.4. Organizational Systems
2.4.1. Overview

Projects operate within the constraints imposed by the organization through their structure and
governance framework. To operate effectively and efficiently, the project manager needs to
understand where responsibility, accountability, and authority reside within the organization. This
understanding will help the project manager effectively use his or her power, influence,
competence, leadership, and political capabilities to successfully complete the project. The
interaction of multiple factors within an individual organization creates a unique system that
impacts the project operating in that system. The resulting organizational system determines the
power, influence, interests, competence, and political capabilities of the people who are able to act
within the system. The system factors include but are not limited to:

= Governance frameworks,
* Management elements, and
* Organizational structure types.

2.4.2 Organizational Governance Frameworks

Recent PMI research reveals that governance refers to organizational or structural arrangements at
all levels of an organization designed to determine and influence the behavior of the organization's
members. This research suggests that the concept of governance is multidimensional and:

» Includes consideration of people, roles, structures, and policies; and
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» Requires providing direction and oversight through data and feedback.

2.4.2.1 GOVERNANCE FRAMEWORK

Governance is the framework within which authority is exercised in organizations. This framework
includes but is not limited to:

= Rules,

= Policies,

=  Procedures,
=  Norms,

= Relationships,
= Systems, and
=  Processes.

This framework influences how:

= Objectives of the organization are set and achieved,
= Risk is monitored and assessed, and
» Performance is optimized.

2.4.2.2 GOVERNANCE OF PORTFOLIOS, PROGRAMS, AND PROJECTS

The Governance of Portfolios, Programs, and Projects is allowed through a common governance
framework aligning organizational project management (OPM) and portfolio, program, and project
management. This framework describes four governance domains of alignment, risk, performance,
and communications. Each domain has the following functions: oversight, control, integration, and
decision making. Each function has governance supporting processes and activities for stand-alone
projects, or projects operating within the portfolio or program environments. Project governance
refers to the framework, functions, and processes that guide project management activities in order
to create a unique product, service, or result to meet organizational, strategic, and operational goals.
There is no one governance framework that is effective in all organizations. A governance
framework should be tailored to the organizational culture, types of projects, and the needs of the
organization in order to be effective.

2.4.3. Management Elements

Management elements are the components that comprise the key functions or principles of general
management in the organization. The general management elements are allocated within the
organization according to its governance framework and the organizational structure type selected.
The key functions or principles of management include but are not limited to:

» Division of work using specialized skills and availability to perform work;

» Authority given to perform work;

= Responsibility to perform work appropriately assigned based on such attributes as skill and
experience;

= Discipline of action (e.g., respect for authority, people, and rules);

» Unity of command (e.g., only one person gives orders for any action or activity to an
individual);
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» Unity of direction (e.g., one plan and one head for a group of activities with the same
objective);

* QGeneral goals of the organization take precedence over individual goals;

» Paid fairly for work performed;

» Optimal use of resources; and

» (lear communication channels.

Performance of these management elements are assigned to selected individuals within the
organization. These individuals may perform the noted functions within various organizational
structures.

2.4.4. Organizational Structure Types

Determination of the appropriate organizational structure type is a result of the study of tradeoffs
between two key variables. The variables are the organizational structure types available for use
and how to optimize them for a given organization. There is not a one-size-fits-all structure for any
given organization.

2.4.4.1. ORGANIZATIONAL STRUCTURE TYPES

Organizational structures take many forms or types. Table 2.1 compares several types of organizational structures
and their influence on projects.

Table 2.1. Influences of Organizational structures on projects.

Oxgamzational Work Groups Project Project Manager’s Resource Who Project
Structure Arranged by: Manager’ Role Availabilit | Manges the Management
Types s y Project Administrative
Authority Budget? Staff
Organic or | Flexible: people Little or Part-time: may or Little or Owner or Little or none
Simple working side-by- | none not may be a none operator
side designated job role
like coordinator
Functional Job being done Little or Part-time: may or Little or Functional Part-time
(Centralized) (e.g., none not may be a none Manager
engineering, designated job role
manufacturing) like coordinator
Multi-divisional | One of; product; Little or Part-time: may or Little or Functional Part-time
(may replicate | production none not may be a none Manager
functions for | processes; designated job role
each division | portfolio; like coordinator
with little | program;
centralization) geographic
region; customer
type
Matrix-strong By job function, | Moderate Full-time designated | Moderate Project Full-time
with project asa | to high job role to high manager
function
Matrix-weak job function Low Part-time; done asa | Low Functional Part-time
part of another job Manager
and not a designated
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job role like
coordinator
Matrix-balanced | job function Low to Part-time; doneasa | Low to Mixed Part-time
moderate part of another job moderate
and not a designated
job role like
coordinator
Project-oriented | Project High to Full-time designated | High to Project Full-time
(composite, almost job role almost total | manager
hybrid) total
Virtual Network Low to Full-time or part- Low to Mixed Could be full-
structure with moderate time moderate time or part-
nodes at points of time
contact with
other people
Hybrid Mix of other Mixed Mixed Mixed Mixed Mixed
types
PMO* Mix of other High to Full-time designated | High to Project Full-time
types almost job role almost total | manager
total
“PMO refers to portfolio, program, or project management office or organization

2.4.42 FACTORS IN ORGANIZATION STRUCTURE SELECTION

Each organization considers numerous factors for inclusion in its organizational structure. Each
factor may carry a different level of importance in the final analysis. The combination of the factor,
its value, and relative importance provides the organization's decision makers with the right
information for inclusion in the analysis. Factors to consider in selecting an organizational structure
include but are not limited to:

* Degree of alignment with organizational objectives,

= Specialization capabilities,

= Span of control, efficiency, and effectiveness,

= (lear path for escalation of decisions,

* Clear line and scope of authority,

= Delegation capabilities, Accountability assignment,

= Responsibility assignment,

= Adaptability of design,

= Simplicity of design,

» Efficiency of performance,

= Cost considerations,

» Physical locations (e.g., collocated, regional, and virtual), and
»  (Clear communication (e.g., policies, status of work, and organization's vision).

Questions
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1. The Two major categories of influences which can have a favorable or unfavorable impact
on the project are:

2. The following EEFs are internal to the organization, except:
A. Organizational culture, structure, and governance.
B. Geographic distribution of facilities and resources.
C. Marketplace conditions.
D. Resource availability.
3. The following EEFs are external to the organization, except:
A. Social and cultural influences and issues.
B. Employee capability.
C. Legal restrictions.
D. Government or industry standards.
4. Organizational process assets (OPAs) may be grouped into two categories:

5. Match the type of structure to the correct characteristics or descriptions.
Functional Weak Matrix Balanced Matrix Strong Matrix Projectized or
Pure Project

Characteristic/description

1. Project manager has little to no authority

2. Project expeditor

3. Project manager has some authority

4. Project manager has high to total authority

5. There is equal authority between project manager and functional manager.
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6. Project manager has a moderate to high level of authority
7. Project coordinator

8. One clearly defined manager

9. Staff members are grouped by specialty.

10. Project work is done independently.

11. Team members are often co-located.

12. Resources report directly to the project manager.

13. The project manager has no control of the project budget.
14. The project manager has full control of the project budget.

6. The following tasks are part of Initiating and Planning Group, except:
A. Guidelines and criteria for tailoring the organization's set of standard processes and
procedures to satisfy the specific needs of the project.

B. Specific organizational standards such as policies.

C. Traceability matrices; Financial controls procedures.

D. Product and project life cycles, and methods and procedures.

7. The following tasks are part of Executing, Monitoring, and Controlling group, except:
A. Preapproved supplier lists and various types of contractual agreements.
B. Issue and defect management procedures.

C. Resource availability control and assignment management.

D. Organizational communication requirements.
8. The Project Manager’s Authority in a Functional (Centralized) Organizational Structure is:
A. Little or none.
B. Moderate to high.
C. Low.
D. High to almost total.
9. The Project Manager’s Authority in a Matrix-strong Organizational Structure is:
A. Little or none.
B. Moderate to high.
C. Low.
D. High to almost total.
10. The Project Manager’s Authority in a Matrix- weak Organizational Structure is:
A. Little or none.
B. Moderate to high.
C. Low.
D. High to almost total.
11. The Project Manager’s Authority in a Project-oriented Organizational Structure is:
A. Little or none.
B. Moderate to high.
C. Low.
D. High to almost total.
12. The Budget Management in a Functional (Centralized) Organizational Structure is provided
by:
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A. Owner or operator.
B. Functional Manager.
C. Project manager.
D. Mixed.
13. The Budget Management in a Matrix-strong Organizational Structure is provided by:
A. Owner or operator.
B. Functional Manager.
C. Project manager.
D. Mixed.
14. The Budget Management in a Matrix- weak Organizational Structure is provided by:
A. Owner or operator.
B. Functional Manager.
C. Project manager.
D. Mixed.
15. The Budget Management in a Project-oriented Organizational Structure is provided by:
A. Owner or operator.
B. Functional Manager.
C. Project manager.
D. Mixed.
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Chapter 3
The Role of the Project Manager
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General Objective of the Chapter:

Trainee will be able to understand The Role of the Project Manager.

Detailed Objectives:

1. Trainee will be able to understand and describe the definition of a Project Manager.

2. Trainee will be able to identify and understand the Project Manager Sphere of Influence,
including:

» The Project

* The Organization

* The Industry

» Professional Discipline

= Across Discipline

3. Trainee will be able to understand and describe the Project Manager Competences,
including:

» Technical Project Management Skills

= Strategic and Business Management Skills

» Leadership Skills

* Comparison of Leadership and Management

4. Trainee will be able to understand the Performing Integration, including:

» Performing Integration at the Process Level

» [ntegration at Cognitive Level

» Integration at Context Level

» Integration at Complexity
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3.1. Overview

The project manager plays a critical role in the leadership of a project team in order to achieve the
project's objectives. This role is clearly visible throughout the project. Many project managers
become involved in a project from its initiation through closing. However, in some organizations,
a project manager may be involved in evaluation and analysis activities prior to project initiation.
These activities may include consulting with executive and business unit leaders on ideas for
advancing strategic objectives, improving organizational performance, or meeting customer needs.
In some organizational settings, the project manager may also be called upon to manage or assist
in business analysis, business case development, and aspects of portfolio management for a project.
A project manager may also be involved in follow-on activities related to realizing business
benefits from the project. The role of a project manager may vary from organization to
organization. Ultimately, the project management role is tailored to fit the organization in the same
way that the project management processes are tailored to fit the project.

3.2. Definition of a Project Manager

The role of a project manager is distinct from that of a functional manager or operations manager.
Typically, the functional manager focuses on providing management oversight for a functional or
business unit. Operations managers are responsible for ensuring that business operations are
efficient. The project manager is the person assigned by the performing organization to lead the
team that is responsible for achieving the project objectives.

3.3. The Project Manager Sphere of Influence
3.3.1. Overview

Project managers fulfill numerous roles within their sphere of influence. These roles reflect the
project manager's capabilities and are representative of the value and contributions of the project
management profession. The roles of the project manager in the various spheres of influence shown
in Figure 3.1.
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Stakeholders
Suppliers
Customers
End Users

Sponsors
Governing Bodies

Steering Committees
PMOs

Project Team
PPP Managers
Resources
Managers

Project
Manager

Figure 3.1. Example Project Manager’s Sphere of Influence.
3.3.2. The Project

The project manager leads the project team to meet the project's objectives and stakeholders’
expectations. The project manager works to balance the competing constraints on the project with
the resources available. The project manager also performs communication roles between the
project sponsor, team members, and other stakeholders. This includes providing direction and
presenting the vision of success for the project. The project manager uses soft skills (e.g.,
interpersonal skills and the ability to manage people) to balance the conflicting and competing
goals of the project stakeholders in order to achieve consensus. In this context, consensus means
that the relevant stakeholders support the project decisions and actions even when there is not 100%
agreement.
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The ability to communicate with stakeholders, including the team and sponsors applies across
multiple aspects of the project including, but not limited to, the following:

* Developing finely tuned skills using multiple methods (e.g., verbal, written, and
nonverbal);

» (Creating, maintaining, and adhering to communications plans and schedules;

* Communicating predictably and consistently;

= Seeking to understand the project stakeholders’ communication needs (communication may
be the only deliverable that some stakeholders received until the project's end product or
service is completed);

» Making communications concise, clear, complete, simple, relevant, and tailored;

* Including important positive and negative news; and

* Incorporating feedback channels.

3.3.3. The Organization

The project manager proactively interacts with other project managers. Other independent projects
or projects that are part of the same program may impact a project due to but not limited to the
following:

* Demands on the same resources,
* Priorities of funding, Receipt or distribution of deliverables, and
* Alignment of project goals and objectives with those of the organization.

Interacting with other project managers helps to create a positive influence for fulfilling the various
needs of the project. These needs may be in the form of human, technical, or financial resources
and deliverables required by the team for project completion. The project manager seeks ways to
develop relationships that assist the team in achieving the goals and objectives of the project. In
addition, the project manager maintains a strong advocacy role within the organization. The project
manager proactively interacts with managers within the organization during the course of the
project. The project manager also works with the project sponsor to address internal political and
strategic issues that may impact the team or the viability or quality of the project.

The project manager also works to:

* Demonstrate the value of project management,
* Increase acceptance of project management in the organization, and
* Advance the efficacy of the PMO when one exists in the organization.

3.3.4. The Industry

The project manager stays informed about current industry trends. The project manager takes this
information and sees how it may impact or apply to the current projects. These trends include but
are not limited to:

* Product and technology development;

* New and changing market niches;

= Standards (e.g., project management, quality management, information security
management);
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» Technical support tools;

» Economic forces that impact the immediate project;

* Influences affecting the project management discipline; and
* Process improvement and sustainability strategies.

3.3.5. Professional Discipline

Continuing knowledge transfer and integration is very important for the project manager. This
professional development is ongoing in the project management profession and in other areas
where the project manager maintains subject matter expertise. This knowledge transfer and
integration includes but is not limited to:

= Contribution of knowledge and expertise to others within the profession at the local,
national, and global levels (e.g., communities of practice, international organizations);

* Participation in training, continuing education, and development: In the project
management profession (e.g., universities, PMI);

* In arelated profession (e.g., systems engineering, configuration management); and

» In other professions (e.g., information technology, aerospace).

3.3.6. Across Disciplines

A professional project manager may choose to orient and educate other professionals regarding the
value of a project management approach to the organization. The project manager may serve as an
informal ambassador by educating the organization as to the advantages of project management
with regard to timeliness, quality, innovation, and resource management.

3.4. Project Manager Competences
3.4.1. Overview

Recent PMI studies applied the Project Manager Competency Development (PMCD) Framework
to the skills needed by project managers through the use of The PMI Talent Triangle® shown in
Figure 3.2. The talent triangle focuses on three key skill sets:

* Technical project management. The knowledge, skills, and behaviors related to specific
domains of project, program, and portfolio management. The technical aspects of
performing one's role.

= Leadership. The knowledge, skills, and behaviors needed to guide, motivate, and direct a
team, to help an organization achieve its business goals.

= Strategic and business management. The knowledge of and expertise in the industry and
organization that enhanced performance and better delivers business outcomes.
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Strategic and
Business Management

Figure 3.2. The PMI Talent Triangle
3.4.2. Technical Project Management SKkills

Technical project management skills are defined as the skills to effectively apply project
management knowledge to deliver the desired outcomes for programs or projects. There are
numerous technical project management skills. Project managers frequently rely on expert
judgment to perform well. Being aware of personal expertise and where to find others with the
needed expertise are important for success as a project manager. According to research. the top
project managers consistently demonstrated several key skills including, but not limited to, the
ability to:

= Focus on the critical technical project management elements for each project they manage.
This focus is as simple as having the right artifacts readily available. At the top of the list
were the following:
e Critical success factors for the project,
e Schedule,
e Selected financial reports, and
e Issue log.
= Tailor both traditional and agile tools, techniques, and methods for each project.
= Make time to plan thoroughly and prioritize diligently.
* Manage project elements, including, but not limited to, schedule, cost, resources, and risks.
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3.4.3. Strategic and Business Management Skills

Strategic and business management skills involve the ability to see the high-level overview of the
organization and effectively negotiate and implement decisions and actions that support strategic
alignment and innovation. This ability may include a working knowledge of other functions such
as finance, marketing, and operations. Strategic and business management skills may also include
developing and applying pertinent product and industry expertise. This business knowledge is also
known as domain knowledge. Project managers should be knowledgeable enough about the
business to be able to:

= Explain to others the essential business aspects of a project;

=  Work with the project sponsor, team, and subject matter experts to develop an appropriate
project delivery strategy; and

* Implement that strategy in a way that maximizes the business value of the project.

In order to make the best decisions regarding the successful delivery of their projects, project
managers should seek out and consider the expertise of the operational managers who run the
business in their organization. These managers should know the work performed in their
organization and how project plans will affect that work. The more the project manager is able to
know about the project's subject matter, the better. At a minimum, the project manager should be
knowledgeable enough to explain to others the following aspects of the organization:

= Strategy;

= Mission; Goals and objectives;

=  Products and services;

= Operations (e.g., location, type, technology);

» The market and the market condition, such as customers, state of the market (i.e., growing
or shrinking), and time-to-market factors, etc.; and

= Competition (e.g., what, who, position in the market place)

The project manager should apply the following knowledge and information about the organization
to the project to ensure alignment:

= Strategy,
= Mission, Goals and objectives,
» Priority,

= Tactics, and
» Products or services (e.g., deliverables).

Strategic and business skills help the project manager to determine which business factors should
be considered for their project. The project manager determines how these business and strategic
factors could affect the project while understanding the interrelationship between the project and
the organization. These factors include but are not limited to:

= Risks and issues,

» Financial implications,

= Cost versus benefits analysis (e.g., net present value, return on investment), including the
various options considered,
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= Business value,
= Benefits realization expectations and strategies, and
*  Scope, budget, schedule, and quality.

Through the application of this business knowledge, a project manager has the ability to make the
appropriate decisions and recommendations for a project. As conditions change, the project
manager should be continuously working with the project sponsor to keep the business and the
project strategies aligned.

3.4.4. Leadership Skills

Leadership skills involve the ability to guide, motivate, and direct a team. These skills may include
demonstrating essential capabilities such as negotiation, resilience, communication, problem
solving, critical thinking, and interpersonal skills. Projects are becoming increasingly more
complicated with more and more businesses executing their strategy through projects. Project
management is more than just working with numbers, templates, charts, graphs, and computing
systems. A common denominator in all projects is people. People can be counted, but they are not
numbers.

3.4.4.1. DEALING WITH PEOPLE

A large part of the project manager's role involves dealing with people. The project manager should
study people's behaviors and motivations. The project manager should strive to be a good leader,
because leadership is crucial to the success of projects in organizations. A project manager applies
leadership skills and qualities when working with all project stakeholders, including the project
team, the steering team, and project sponsors.

3.4.4.2 QUALITIES AND SKILLS OF A LEADER
Research shows that the qualities and skills of a leader include but are not limited to:

» Being a visionary (e.g., help to describe the products, goals, and objectives of the project;
able to dream and translate those dreams for others);
» Being optimistic and positive;
= Being collaborative;
» Managing relationships and conflict by:
e Building trust;
Satisfying concerns;
Seeking consensus;
Balancing competing and opposing goals;
Applying persuasion, negotiation, compromise, and conflict resolution skills;
Developing and nurturing personal and professional networks;
Taking a long-term view that relationships are just as important as the project; and
e Continuously developing and applying political acumen.
» Communicating by:
e Spending sufficient time communicating (research shows that top project managers
spend about 90% of their time on a project in communicating);
e Managing expectations;
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e Accepting feedback graciously;
e Giving feedback constructively; and
e Asking and listening.
= Being respectful (helping others retain their autonomy), courteous, friendly, kind, honest,
trustworthy, loyal, and ethical;
» Exhibiting integrity and being culturally sensitive, courageous, a problem solver, and
decisive;
* Giving credit to others where due;
* Being a life-long learner who is results- and action-oriented,;
» Focusing on the important things, including:
¢ Continuously prioritizing work by reviewing and adjusting as necessary;
¢ Finding and using a prioritization method that works for them and the project;
e Differentiating high-level strategic priorities, especially those related to critical
success factors for the project;
e Maintaining vigilance on primary project constraints;
e Remaining flexible on tactical priorities; and
e Being able to sift through massive amounts of information to obtain the most
important information.
* Having a holistic and systemic view of the project, taking into account internal and external
factors equally;
= Being able to apply critical thinking (e.g., application of analytical methods to reach
decisions) and identify him or herself as a change agent.
= Being able to build effective teams, be service-oriented, and have fun and share humor
effectively with team members.

3.4.5. Comparison of Leadership and Management

The words leadership and management are often used interchangeably. However, they are not
synonymous. The word management is more closely associated with directing another person to
get from one point to another using a known set of expected behaviors. In contrast, leadership
involves working with others through discussion or debate in order to guide them from one point
to another. The method that a project manager chooses to employ reveals a distinct difference in
behavior, self-perception, and project role. Table 3.1 compares management and leadership on
several important levels.

Table 3.1. Team Management and Team Leadership Compared

Management Leadership

Direct using positional power Guide, influence, and collaborate using relational power
Maintain Develop

Administrate Innovate

Focus on systems and structure Focus on relationships with people

Rely on control Inspire trust
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Focus on near-term goals Focus on long-range vision
Ask how and when Ask what and why
Focus on bottom line Focus on the horizon
Accept status quo Challenge status quo
Do things right Do the right things
Focus on operational issues and problem solving Focus on vision, alignement, motivation, and inspiration

3.5. Performing Integration
The role of the project manager is twofold when performing integration on the project:

* Project managers play a key role in working with the project sponsor to understand the
strategic objectives and ensure the alignment of the project objectives and results with those
of the portfolio, program, and business areas. In this way, project managers contribute to
the integration and execution of the strategy.

* Project managers are responsible for guiding the team to work together to focus on what is
really essential at the project level. This is achieved through the integration of processes,
knowledge, and people.

3.5.1. Performing Integration at The Process Level

Project management may be seen as a set of processes and activities that are undertaken to achieve
the project objectives. Some of these processes may take place once (e.g., the initial creation of the
project charter), but many others overlap and occur several times throughout the project. One
example of this process overlap and multiple occurrences is a change in a requirement that impacts
scope, schedule, or budget and requires a change request. Several project management processes
such as the Control Scope process and the Perform Integrated Change Control process may involve
a change request. The Perform Integrated Change Control process occurs throughout the project
for integrating change requests. Although there is no stated definition on how to integrate the
project processes, it is clear that a project has a small chance of meeting its objective when the
project manager fails to integrate the project processes where they interact.

3.5.2. Integration at The Cognitive Level

There are many different ways to manage a project, and the method selected typically depends on
the specific characteristics of the project including its size, how complicated the project or
organization may be, and the culture of the performing organization. It is clear that the personal
skills and abilities of the project manager are closely related to the way in which the project is
managed. The project manager should strive to become proficient in all of the Project Management
Knowledge Areas. In concert with proficiency in these Knowledge Areas, the project manager
applies experience, insight, leadership, and technical and business management skills to the project.
Finally, it is through the project manager's ability to integrate the processes in these Knowledge
Areas that makes it possible to achieve the desired project results.
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3.5.3. Integration at The Context Level

There have been many changes in the context in which business and projects take place today
compared to a few decades ago. New technologies have been introduced. Social networks,
multicultural aspects, virtual teams, and new values are part of the new reality of projects. An
example is knowledge and people integration in the context of a large cross-functional project
implementation involving multiple organizations. The project manager considers the implications
of this context in communications planning and knowledge management for guiding the project
team. Project managers need to be cognizant of the project context and these new aspects when
managing the integration. Then project managers can decide how to best use these new elements
of the environment in their projects to achieve success.

3.5.4. Integration and Complexity

Some projects may be referred to as complex and considered difficult to manage. In simple terms,
complex and complicated are concepts often used to describe what is considered to be intricate or
complicated. Complexity within projects is a result of the organization's system behavior, human
behavior, and the uncertainty at work in the organization or its environment. There is three
dimensions of complexity are defined as:

= System behavior. The interdependencies of components and systems.
* Human behavior. The interplay between diverse individuals and groups.
* Ambiguity. Uncertainty of emerging issues and lack of understanding or confusion.

Complexity itself is a perception of an individual based on personal experience, observation, and
skill. Rather than being complex, a project is more accurately described as containing complexity.
Portfolios, programs, and projects may contain elements of complexity. When approaching the
integration of a project, the project manager should consider elements that are both inside and
outside of the project. The project manager should examine the characteristics or properties of the
project. Complexity as a characteristic or property of a project is typically defined as:

» Containing multiple parts,

= Possessing a number of connections between the parts,

» Exhibiting dynamic interactions between the parts, and

» Exhibiting behavior produced as a result of those interactions that cannot be explained as
the simple sum of the parts (e.g., emergent behavior).

Examining these various items that appear to make the project complex should help the project
manager identify key areas when planning, managing, and controlling the project to ensure
integration.
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Questions

1. All of the following statements are true, except:
A. 1t is the job of the project manager to ensure that information is explicit, clear, and
complete.
B. A project manager must possess a strong knowledge of finance and accounting
principles.
C. Organizational and planning skills are an important skill set for a project manager to
possess.
D. Power is a technique that the project manager may use to influence people.

2. Complete the following statements using the terms: The project manager, The functional
manager, The operation manager:

Av is responsible for ensuring that business operations are
efficient.

Be o is the person assigned by the performing organization to
lead the team that is responsible for achieving the project objectives.
G focuses on providing management oversight for a

functional or business unit.
3. The person who should be in control of the project during project planning is the:
A. Project manager.
B. Team member.
C. Functional manager.
D. Sponsor.
4. The talent triangle focuses on the following key skill sets, except:
A. Technical project management.
B. Functional management.
C. Leadership.
D. Strategic and business management.
5. The word management:
A. involves working with others through discussion or debate in order to guide them from
one point to another.
B. is more closely associated with directing another person to get from one point to another
using a known set of expected behaviors.
C. includes promoting change, new approaches, and work to understand people ‘s beliefs
to gain their commitment.
D. consist of believing in vision and goals, has strong values, and works to make sure that
his attendants are in the right direction.
6. The following skills are required to leadership, except:
A. Guide, influence, and collaborate using relational power.
B. Innovate.
C. Focus on systems and structure.
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D. Ask what and why.
7. The following skills are required to management, except:
A. Direct using positional power.
B. Focus on long-range vision.
C. Maintain.
D. Administrate.
8. A project manager needs five areas of expertise to be successful. Which one is not one of
the five areas of expertise?
A. Application area knowledge
B. An understanding of the project environment
C. PMP or CAPM certification
D. Interpersonal skills
9. A project manager is having trouble with his project because one of his team members is
not performing, which is causing him to miss an important date he promised to a
stakeholder. He discovers that the team member knew about the project problem, but didn’t
tell him because the team members are all afraid of his bad temper. Which BEST describes
how the project manager can avoid this situation in the future?
A. Increasing his knowledge of the PMBOK® Guide
B. Measuring personal performance
C. Improving his personal skills
D. Managing stakeholder expectations
10. Which of the following is NOT a responsibility of a project manager?
A. Managing stakeholder expectations
B. Managing project constraints
C. Gathering product requirements
D. Sponsoring the project
11. Which of the following is NOT an interpersonal skill?
A. Motivation
B. Brainstorming
C. Team building
D. Coaching
12. You’re managing a project to remodel a kitchen. You use earned value calculations to figure
out that you’re going to run $500 over budget if your project continues at the current rate.
Which of the following core characteristics of a project manager are you using to find the
problem?
A. Knowledge
B. Performance
C. Personal
D. None of the above
13. You’re managing a project to build a new accounting system. One of the accountants in
another department really likes the current system and is refusing to be trained on the new
one. What is the BEST way to handle this situation?
A. Refuse to work with him because he’s being difficult
B. Appeal to the accountant’s manager and ask to have him required to take training
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C. Get a special dispensation so that the accountant doesn’t have to go to the training
D. Work with him to understand his concerns and do what you can to help alleviate them
without compromising your project

14. Sally and Joe are two project managers working in the corporate offices of a popular fast
food franchise. They are both studying for their PMP® certification, and they have a
spirited debate over who is responsible for managing and performing project Integration.
Sally claims it is the project sponsor, while Joe adamantly insists it is the project manager.
Who is correct?
A. Both
B. Sally
C. Joe
D. Neither

15. Ralph is a project manager for Storm Health. He has struggled since joining the company,
and his manager has noticed a gap in a critical PM skill. In a recent kick-off meeting, he
struggled to answer questions on how the project aligns with the organization’s goals,
insisting it wasn’t relevant. What critical skill should Ralph improve?
A. Business management and strategic skills
B. Technical project management skills
C. Communication skills
D. Leadership skills
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Chapter 4

Project Integration Management

49



e
General Study )'f i\ﬂs Engineering Project Management
g i g

General Objective of the Chapter:

Trainee will be able to describe the process of Project Integration Management.

Detailed Objectives:

1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Develop Project Charter process.

2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Develop Project Management Plan process.

3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Direct and Manage Project Work process.

4. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Manage Project Knowledge process.

5. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Monitor and Control Project Work process.

6. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Perform Integrated Change Control process.

7. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Close Project or Phase process.
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4.1. Overview

Project Integration Management includes the processes and activities to identify, define, combine,
unify, and coordinate the various processes and project management activities within the Project
Management Process Groups. In the project management context, integration includes
characteristics of unification, consolidation, communication, and interrelationship. These actions
should be applied from the start of the project through completion.

4.2. Develop Project Charter

Develop Project Charter is the process of developing a document that formally authorizes the
existence of a project and provides the project manager with the authority to apply organizational
resources to project activities. The key benefits of this process are that it provides a direct link
between the project and the strategic objectives of the organization, creates a formal record of the
project, and shows the organizational commitment to the project. This process is performed once
or at predefined points in the project. The inputs, tools and techniques, and outputs of the process
are depicted in Figure 4.1. Figure 4.2 depicts the data flow diagram for the process.

Develop Project Charter

Tools & Techniques

.1 Business documents
® Businesscase

® Benefits management plan

.2 Agreements

.3 Enterprise environmental factors
.4 Organizational process assets

.1 Expert judgement
.2 Date gathering

* Brainstorming

* Focusgroups

* Interviews

.3 Interpersonal and team skills
* (Conflict management

* Facilitation

*  Meeting management
Focus groups

Vrﬂf Meetings /
Figure 4.1. Develop Project Charter: Inputs, Tools and Techniques, and Outputs.

.1 Project charter
.2 Assumption log
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Develop Project
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Plan
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Close Project Plan Scope
or Phase Management

Business
Documents

Collect
Reguiremenits

Business documents —
- Business case
- Benefits management plan

| Define Scope

PP —
- Project Charter

H =  Agreements Develop Project

e ] Charter

----------------------- ]

Plan Schudele
* Assumption log Management

Y

HE Enterprise environmental factors
e Organizational process assets

Plan Cost
Management

Y

Project
Documents

Plan Quality
Management

Enterprise/ Plan
Organization

Resources
Management

v v v . v

Plan . Plan = Plan
Iden tify Plan Risk . .
Stakeholder Procurement Communications
Stakeholders Management
Engagement Management Management

Y

Figure 4.2. Develop Project Charter: Data Flow Diagram.

The project charter establishes a partnership between the performing and requesting organizations.
In the case of external projects, a formal contract is typically the preferred way to establish an
agreement. A project charter may still be used to establish internal agreements within an
organization to ensure proper delivery under the contract. The approved project charter formally
initiates the project. A project manager is identified and assigned as early in the project as is
feasible, preferably while the project charter is being developed and always prior to the start of
planning. The project charter can be developed by the sponsor or the project manager in
collaboration with the initiating entity.

4.3. Develop Project Management Plan

Develop Project Management Plan is the process of defining, preparing, and coordinating all plan
components and consolidating them into an integrated project management plan. The key benefit
of this process is the production of a comprehensive document that defines the basis of all project
work and how the work will be performed. This process is performed once or at predefined points
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in the project. The inputs, tools and techniques, and outputs of the process are depicted in Figure
4.3. Figure 4.5 depicts the data flow diagram for the process.

Develop Project Management Plan

Tools & Techniques

.1 Expert judgement
S .1 Project management plan

.1 Project charter .2 Date gathering
.2 Qutputs from others processes * Brainstorming
.3 Enterprise environmental factors * [Focusgroups

.4 Organizational process assets *  Interviews

.3 Interpersonal and team skills
* Conflict management

* [Facilitation

*  Meeting management
Focus groups

.\.4 Meetings _/
Figure 4.3. Develop Project Management Plan: Inputs, Tools and Techniques, and Outputs.

The project management plan is the document that describes how the project will be executed,
monitored and controlled, and closed. It integrates and consolidates all of the subsidiary
management plans and baselines, and other information necessary to manage the project. The needs
of the project determine which components of the project management plan are needed.

Develop Project
Charter

»  Projectcharter

¥

Outputs f Oth D 1 Project Project
NNLAEES TN Sl [ T = N | Management Plan
Processes Management Plan .
*  Project management plan

s  Any baseline or component plan

Enterprise/
Organization

. Enterprise environmental factors
®»  Organizational process assets

Figure 4.4. Develop Project Management Plan: Data Flow Diagram.
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While the project management plan is one of the primary documents used to manage the project,
other project documents are also used. These other documents are not part of the project
management plan; however, they are necessary to manage the project effectively. Table 4.1 is a
representative list of the project management plan components and project documents.

Table 4.1. Project Management Plan and Project Documents.

Project Management Plan Project Documents

1. Scope management plan 1. Activity attributes 19. Quality control measerments

2. Requirement management plan 2. Activity list 20. Quality metrics

3. Schudele management plan 3. Assumption log 21. Quality reports

4. Cost management plan 4. Basis of estimates 22. Requirements documentation

5. Quality management plan 5. Change log 23. Requirements traceability matrix

6. Resource management plan 6. Cost estimates 24. Resource breakdown structure

7. Communications management plan 7. Cost forecasts 25. Resource calander

8. Risk management plan 8. Duration estimates 26. Resource requirement

9. Procurement management plan 9. Issue log 27. Risk register

10. Stakeholder engagement plan 10. Lessons learned register 28. Risk report

11. Change management plan 11. Milestone list 29. Schudele data

12. Configuration management plan 12. Physical resource 30. Schudele forecasts
assignements

13. Scope baseline 13. Project calenders 31. Stakeholder register

14. Schudele baseline 14. Project communications 32. Team charter

15. Cost baseline 15. Project schudele 33. Test and evaluation documents

16. Performance measerment baseline 16. Project schudele network diagram

17. Project lifecycle descripton 17. Project scope statement

18. Developpement approach 18. Project team assignements

4.4. Direct and Manage Project Work

Direct and Manage Project Work is the process of leading and performing the work defined in the
project management plan and implementing approved changes to achieve the project's objectives.
The key benefit of this process is that it provides overall management of the project work and
deliverables, thus improving the probability of project success. This process is performed
throughout the project. The inputs, tools and techniques, and outputs of the process are depicted in
Figure 4.5. Figure 4.6 depicts the data flow diagram for the process.

Direct and Manage Project Work involves executing the planned project activities to complete
project deliverables and accomplish established objectives. Available resources are allocated, their
efficient use is managed, and changes in project plans stemming from analyzing work performance
data and information are carried out.
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.2 Project documents
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Figure 4.5. Direct and Manage Project Work: Inputs, Tools and Techniques, and Outputs.
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Figure 4.6. Direct and Manage Project Work: Data Flow Diagram.
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4.5. Manage Project Knowledge

Manage Project Knowledge is the process of using existing knowledge and creating new
knowledge to achieve the project's objectives and contribute to organizational learning. The key
benefits of this process are that prior organizational knowledge is leveraged to produce or improve
the project outcomes, and knowledge created by the project is available to support organizational
operations and future projects or phases. This process is performed throughout the project. The
inputs, tools and techniques, and outputs of the process are depicted in Figure 4.7. Figure 4.8
depicts the data flow diagram for the process.

Manage Project Knowledge

Tools & Techniques

.1 Project management plan .1 Expert judgement .1 Lessons learned register

®* Anycomponent .2 knowledge management .2 Project management plan

.2 Project documents .3 Information management updates

® |lessons learned register A Interpersonal and team skills *  Anycomponent

® Project team assignments | = Active listening .3 Organizational process assets
® Resource breakdown structure ® Facilitations updates

& Source selection criteria ® Leadership

® Stakeholder register »  Networking

.3 Deliverables * Political awareness

.4 Enterprise environmental factors '\ _//

\;5 Organizational process assets _/

Figure 4.7. Manage Project Knowledge: Inputs, Tools and Techniques, and Outputs.

Knowledge is commonly split into “explicit” (knowledge that can be readily codified using words,
pictures, and numbers) and “tacit” (knowledge that is personal and difficult to express, such as
beliefs, insights, experience, and “know-how”). Knowledge management is concerned with
managing both tacit and explicit knowledge for two purposes: reusing existing knowledge and
creating new knowledge. The key activities that underpin both purposes are knowledge sharing and
knowledge integration (of knowledge from different domains, contextual knowledge, and project
management knowledge).
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Figure 4.8. Manage Project Knowledge: Data Flow Diagram.
4.6. Monitor and Control Project Work

Monitor and Control Project Work is the process of tracking, reviewing, and reporting the overall
progress to meet the performance objectives defined in the project management plan. The key
benefits of this process are that it allows stakeholders to understand the current state of the project,
to recognize the actions taken to address any performance issues, and to have visibility into the
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future project status with cost and schedule forecasts. This process is performed throughout the
project. The inputs, tools and techniques, and outputs of the process are depicted in Figure 4.9.
Figure 4.10 depicts the data flow diagram for the process.

Monitor and Control Project Work
ST GEETIR

.1 Project management plan .1 Expert judgement .1 Work performance reports
&  Anycomponent .2 Data analysis .2 Change requests

.2 Project documents & Alternatives analysis -3 Project management plan

* Assumption log ® Cost-benefit analysis updates

® Basis of estimates | e Earned value analysis | e Costforecasts

s (Cost forecasts ® Rootcause analysis -4 Project documents updates
® |ssuelog s Trend analysis ® Cost forecasts

® Lessons learned register e Variance analysis ® |ssuelog

*  Milestone list .3 Decision making ® Llessons learned register

& Quality reports \;4 Meetings _/ ® Riskregister

* Riskregister K. Schedule forecasts _/
L]

Schedule forecasts
.3 Work performance information
A Agreements
.5 Enterprise environmental factors
\6 Organizational process assets _/

Figure 4.9. Monitor and Control Project Work: Inputs, Tools and Techniques, and Outputs.

Monitoring is an aspect of project management performed throughout the project. Monitoring
includes collecting, measuring, and assessing measurements and trends to effect process
improvements. Continuous monitoring gives the project management team insight into the health
of the project and identifies any areas that may require special attention. Control includes
determining corrective or preventive actions or replanning and following up on action plans to
determine whether the actions taken resolved the performance issue.
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Figure 4.10. Monitor and Control Project Work: Data Flow Diagram.
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4.7. Perform Integrated Change Control

Perform Integrated Change Control is the process of reviewing all change requests; approving
changes and managing changes to deliverables, project documents, and the project management
plan; and communicating the decisions. This process reviews all requests for changes to project
documents, deliverables, or the project management plan and determines the resolution of the
change requests. The key benefit of this process is that it allows for documented changes within
the project to be considered in an integrated manner while addressing overall project risk, which
often arises from changes made without consideration of the overall project objectives or plans.
This process is performed throughout the project. The inputs, tools and techniques, and outputs of
the process are depicted in Figure 4.11. Figure 4.12 depicts the data flow diagram for the process.

Perform Integrated Change Control

Tools & Techniques

.1 Project management plan .1 Expert judgement .1 Approved Change requests
L] Change management plan .2 Data analysis .2 Proiect management plan

* Configuration management plan * Alternatives analysis updates

® Scope baseline * Cost-benefit analysis & Anycomponent

e Schedule baseline | .3 Decision making .3 Project documents updates
® Cost baseline * \oting e Change log

.2 Project documents * Autocratic decision making

® Basis of estimates * Multicriteria decision analysis

® Requirements traceability matrix \_.4 Meetings _/

* Riskreports

.3 Work performance reports

.4 Change requests

.5 Enterprise environmental factors
\\.6 Organizational process assets /

Figure 4.11. Perform Integrated Change Control: Inputs, Tools and Techniques, and Outputs.

The Perform Integrated Change Control process is conducted from project start through completion
and is the ultimate responsibility of the project manager. Change requests can impact the project
scope and the product scope, as well as any project management plan component or any project
document. Changes may be requested by any stakeholder involved with the project and may occur
at any time throughout the project life cycle. The applied level of change control is dependent upon
the application area, complexity of the specific project, contract requirements, and the context and
environment in which the project is performed.
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Figure 4.12. Perform Integrated Change Control: Data Flow Diagram.
4.8. Close Project or Phase

Close Project or Phase is the process of finalizing all activities for the project, phase, or contract.
The key benefits of this process are the project or phase information is archived, the planned work
is completed, and organizational team resources are released to pursue new endeavors. This process
is performed once or at predefined points in the project. The inputs, tools and techniques, and
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outputs of the process are depicted in Figure 4.13. Figure 4.14 depicts the data flow diagram for
the process.

Close Project or Phase

Tools & Techniques

.1 Project charter
.2 Project management plan
* Allcomponents

.3 Project documents

& Assumption log

Basis of estimates

.1 Project documents updates

* Lessons learned register

.2 Final product, service, or
result transition

.3 Final report

.4 Organizational process assets

updates

.1 Expert judgement
.2 Data analysis

® Document analysis
® Regression analysis
® Trend analysis

® Variance analysis
-3 Meetings

Change log

Issue log

Lessons learned register
Milestone list

Project communications
Quality control measurements
Quality reports
Requirements documentation
Risk register

Risk reports

.4 Accepted deliverables

.5 Business documents

® Businesscase

® Benefits management plan

.6 Agreements

.7 Procurement documentation

\.8 Organizational process assets /

Figure 4.13. Close Project or Phase: Inputs, Tools and Techniques, and Outputs.

When closing the project, the project manager reviews the project management plan to ensure that
all project work is completed and that the project has met its objectives. The Close Project or Phase
process also establishes the procedures to investigate and document the reasons for actions taken
if a project is terminated before completion. In order to successfully achieve this, the project
manager needs to engage all the proper stakeholders in the process.
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Figure 4.14. Close Project or Phase: Data Flow Diagram.
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Questions

1. Which process formally authorizes the project?
A. Receive project approval
B. Identify Project Manager
C. Develop preliminary project statement
D. Develop project charter
2. Develop project charter is part of which process group?
A. Initiation
B. Planning
C. Executing
D. Monitoring and Control
3. Which of the following is not a process in the Project Integration Management process
group?
A. Develop project charter
B. Close project or phase
C. Identify Project Manager
D. Monitor and Control Project work
4. Which of the following is not true about project charter?
A. Project charter is written by the Project Manager.
B. Project charter defines the purpose of the project
C. Identify and authorizes the Project Manager
D. Project charter is authorized by Executive Management
5. Which of the following is not included in a project charter?
A. Resource management plan
B. Risks and constraints
C. Business case
D. Budget limits
6. is a document that formally recognizes the existence of a project
and provides direction on the project's objectives and management.
A. Project Charter
B. Business Case
C. Contract
D. Project Management Plan
7. Which of the following processes is not part of project integration management?
A. Developing the project business case
B. Developing the Project Charter
C. Developing the Project Management Plan
D. Closing the project or phase
8. A detailed review of the project documents, results and plans is called

A. Project Integration
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B. Project status meeting
C. Management update
D. Lessons learned
9. What tool and technique is used for all processes of project integration management?
A. Project management software
B. Templates
C. Expert judgment
D. All of the above
10. For the project integration effort to be effective, which of the following is needed?
A. An accounting plan
B. Communications with all interested parties
C. A procurement plan
D. A lessons learned
11. What is the purpose of a lessons learned?
A. Document the project results to calculate bonus payments
B. Document the project results to assign blame for failure
C. Document the project results for use on future projects
D. Document the project results for the Internal Revenue Service
12. Who is primarily responsible for project integration?
A. The project sponsor
B. The project manager
C. The project engineer
D. The change review board
13. Outputs of the Monitor and Control Project Work process include all of the following
EXCEPT:
A. Project Management Plan Updates
B. Change Requests
C. project document updates
D. Final product, service, or result transition
14. What is the output of Direct and Manage Project Work?
A. Approved change requests
B. Project Management processes
C. Deliverables
D. Forecasts
15. Which of the following is NOT an input to the Develop Project Management Plan process?
A. Outputs of the planning processes
B. Project charter
C. Expert judgment
D. Enterprise environmental factors
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Project Scope Management
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General Objective of the Chapter:

Trainee will be able to describe the process of Project Scope Management.

Detailed Objectives:

1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Scope Management process.

2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Collect Requirements process.

3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Define Scope process.

4. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Create WBS process.

5. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Validate Scope process.

6. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Control Scope process.
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5.1. Overview

Project Scope Management includes the processes required to ensure that the project includes all
the work required, and only the work required, to complete the project successfully. Managing the
project scope is primarily concerned with defining and controlling what is and is not included in
the project. The Project Scope Management processes are:

= Plan Scope Management. The process of creating a scope management plan that
documents how the project and product scope will be defined, validated, and controlled.

= Collect Requirements. The process of determining, documenting, and managing
stakeholder needs and requirements to meet project objectives.

= Define Scope. The process of developing a detailed description of the project and product.

= Create WBS. The process of subdividing project deliverables and project work into
smaller, more manageable components.

* Validate Scope. The process of formalizing acceptance of the completed project
deliverables.

= Control Scope. The process of monitoring the status of the project and product scope and
managing changes to the scope baseline.

Figure 5.1 provides an overview of the Project Scope Management processes.

In the project context, the term “scope” can refer to: Product scope. The features and functions that
characterize a product, service, or result. Project scope. The work performed to deliver a product,
service, or result with the specified features and functions. The term “project scope” is sometimes
viewed as including product scope.

Project life cycles can range along a continuum from predictive approaches at one end to adaptive
or agile approaches at the other. In a predictive life cycle, the project deliverables are defined at
the beginning of the project and any changes to the scope are progressively managed.
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Figure 5.1. Project Scope Management overview.
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5.2. Plan Scope Management

Plan Scope Management is the process of creating a scope management plan that documents how
the project and product scope will be defined, validated, and controlled. The key benefit of this
process is that it provides guidance and direction on how scope will be managed throughout the
project. This process is performed once or at predefined points in the project. The inputs, tools and
techniques, and outputs of this process are depicted in Figure 5.2. Figure 5.3 depicts the data flow
diagram of the process.

Plan Scope Management

Tools & Techniques

.1Project charter .1 Expert judgement .15cope management plan

.2 Project management plan .2 Data analysis .2 Reguirements management
* Quality management plan s Altematives analysis plan

»  Project lifecycle description .3 Meetings

+ Development approach

.3 Enterprise environ 1 fi
.4 Organizational process assets J

Figure 5.2. Plan Scope Management: Inputs, Tools and Techniques, and Outputs.

The scope management plan is a component of the project or program management plan that
describes how the scope will be defined, developed, monitored, controlled, and validated. The
development of the scope management plan and the detailing of the project scope begin with the
analysis of information contained in the project charter, the latest approved subsidiary plans of the
project management plan, historical information contained in the organizational process assets, and
any other relevant enterprise environmental factors.

Develop Project
Charter

Project charter

Project
Management

Plan

Y

Project
Management
Plan

Plan Scope

—

Y

Management * Scope managementplan &
. Reguirements
A management plan

. Quality management plan
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Enterprise/ |
Organization |

. Enterprise environmental factors
- Organizational process assets

Figure 5.3. Plan Scope Management: Data Flow Diagram.
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5.3. Collect Requirements

Collect Requirements is the process of determining, documenting, and managing stakeholder needs
and requirements to meet objectives. The key benefit of this process is that it provides the basis for
defining the product scope and project scope. This process is performed once or at predefined
points in the project. The inputs, tools and techniques, and outputs of this process are depicted in
Figure 5.4. Figure 5.5 depicts the data flow diagram of the process.

Collect Requirements

Tools & Techniques

-1Project charter .1 Expert judgement .1Requirements documentation
.2 Project management plan .2 Data gathering .2 Requirements traceability matrix
* Scope management plan *  Brainstorming
* Regquirements management * Interviews
plan *  Focus groups
+ Stakeholder engagement |« Questionnaires and surveys
plan » Benchmarking
.3 Project documents .3 Data analysis
* Assumption log * Document analysis
* Lessons learned register .4 Decision making
* Stakeholder register * Voting
.4 Business documents #  Multicriteria decision analysis
*  Business case .5 Data representation
.5 Agreements o Affinity diagrams
.6 Enterprise environ mental factors *  Mind mapping
.7 Organizational process assets .Ginterpersonal and team skills
\ / * Nominal group technigue
*  Observation/conversion
» facilitation
.7 Context diagram
.8 Prototypes
N\ )

Figure 5.4. Collect Requirements: Inputs, Tools and Techniques, and Outputs.

The project's success is directly influenced by active stakeholder involvement in the discovery and
decomposition of needs into project and product requirements and by the care taken in determining,
documenting, and managing the requirements of the product, service, or result of the project.
Requirements include conditions or capabilities that are required to be present in a product, service,
or result to satisfy an agreement or other formally imposed specification. Requirements include the
quantified and documented needs and expectations of the sponsor, customer, and other
stakeholders. These requirements need to be elicited, analyzed, and recorded in enough detail to be
included in the scope baseline and to be measured once project execution begins. Requirements
become the foundation of the WBS. Cost, schedule, quality planning, and procurement are all based
on these requirements.
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Figure 5.5. Collect Requirements: Data Flow Diagram.

5.4. Define Scope

Define Scope is the process of developing a detailed description of the project and product. The
key benefit of this process is that it describes the product, service, or result boundaries and
acceptance criteria. The inputs, tools and techniques, and outputs of this process are depicted in
Figure 5.6. Figure 5.7 depicts the data flow diagram of the process.
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Figure 5.6. Define Scope: Inputs, Tools and Techniques, and Outputs.
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Figure 5.7. Define Scope: Data Flow Diagram.

Since all the requirements identified in Collect Requirements may not be included in the project,
the Define Scope process selects the final project requirements from the requirements
documentation developed during the Collect Requirements process. It then develops a detailed
description of the project and product, service, or result.

5.5. Create WBS

Create WBS is the process of subdividing project deliverables and project work into smaller, more
manageable components. The key benefit of this process is that it provides a framework of what
has to be delivered. This process is performed once or at predefined points in the project. The
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inputs, tools and techniques, and outputs of this process are depicted in Figure 5.8. Figure 5.9
depicts the data flow diagram of the process.

Create WBS
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.2 Project documents updates
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+ Requirements documentation

.1Project management plan

+ Scope management plan
.2 Project docu ments

+  Project scope statement
+ Reguirements documentation

.3 Enterprise environmental factors
.5 Organizational process assets

Figure 5.8. Create WBS: Inputs, Tools and Techniques, and Outputs.

The WBS is a hierarchical decomposition of the total scope of work to be carried out by the project
team to accomplish the project objectives and create the required deliverables. The WBS organizes
and defines the total scope of the project and represents the work specified in the current approved
project scope statement. The planned work is contained within the lowest level of WBS
components, which are called work packages. A work package can be used to group the activities
where work is scheduled and estimated, monitored, and controlled. In the context of the WBS,
work refers to work products or deliverables that are the result of activity and not to the activity
itself.
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Figure 5.9. Create WBS: Data Flow Diagram.
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5.6. Validate Scope

Validate Scope is the process of formalizing acceptance of the completed project deliverables. The
key benefit of this process is that it brings objectivity to the acceptance process and increases the
probability of final product, service, or result acceptance by validating each deliverable. The inputs,
tools and techniques, and outputs of this process are depicted in Figure 5.10. Figure 5.11 depicts
the data flow diagram of the process.

Validate Scope
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.1Project management plan .1lnspection .1 Accepted deliverables

* Scope management plan .2 Decision making .2 Work performance information

# Requirements management plan +  Voting .3 Change requests

s  Scope baseline .4 Project document updates

.2 Project documents + Lessonsleamed register

# Lessons leamed register + Requirements documentation

+  Quality reports kl Reguirements traceability matrix
+  Requirements documentation

s  Reqguirements traceability matrix

.3 Verified deliverables

\.4 ‘Work performance data /

Figure 5.10. Validate Scope: Inputs, Tools and Techniques, and Outputs.

The verified deliverables obtained from the Control Quality process are reviewed with the customer
or sponsor to ensure they are completed satisfactorily and have received formal acceptance of the
deliverables by the customer or sponsor. In this process, the outputs obtained as a result of the
Planning processes in the Project Scope Management Knowledge Area, such as the requirements
documentation or the scope baseline, as well as the work performance data obtained from the
Execution processes in other Knowledge Areas, are the basis for performing the validation and for
final acceptance. The Validate Scope process differs from the Control Quality process in that the
former is primarily concerned with acceptance of the deliverables, while the latter is primarily
concerned with correctness of the deliverables and meeting the quality requirements specified for
the deliverables.
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Figure 5.11. Validate Scope: Data Flow Diagram.

5.7. Control Scope

Control Scope is the process of monitoring the status of the project and product scope and managing
changes to the scope baseline. The key benefit of this process is that the scope baseline is
maintained throughout the project. This process is performed throughout the project. The inputs,
tools and techniques, and outputs of this process are depicted in Figure 5.12. Figure 5.13 depicts

the data flow diagram of the process.
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Figure 5.12. Control Scope: Inputs, Tools and Techniques, and Outputs.
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Figure 5.13. Control Scope: Data Flow Diagram.
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Controlling the project scope ensures all requested changes and recommended corrective or
preventive actions are processed through the Perform Integrated Change Control process. Control
Scope is also used to manage the actual changes when they occur and is integrated with the other
control processes. The uncontrolled expansion to product or project scope without adjustments to
time, cost, and resources is referred to as scope creep. Change is inevitable; therefore, some type
of change control process is mandatory for every project.
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Questions

1. The following are included within the WBS dictionary except
A. Code of accounts identifiers
B. Cost estimates
C. Description of the work of the component
D. Activity list
2. Sam is currently in the planning stages of a project and is working on developing the project
scope statement. As part of converting the product scope description into deliverables, he
has used the product breakdown and systems analysis techniques. Which of the following
tools and techniques of the Define Scope process is Sam currently using?
A. Expert judgment
B. Product analysis
C. Alternatives generation
D. Facilitated workshops
3. The scope management plan should contain the following information except:
A. The process used to prepare the project scope statement
B. The definition of how deliverables will be checked for accuracy and the process for
accepting deliverables
C. The list of all the requirements to be included in the scope
D. The process used to create the WBS
4. The scope management plan is an input to all of the following processes except?
A. Collect requirements
B. Define scope
C. Create WBS
D. Develop schedule
5. The requirements management plan is an input into which of the following processes?
A. Collect requirements
B. Define scope
C. Create WBS
D. Develop schedule
6. The requirements management plan describes:
A. Process for preparing a detailed project scope statement
B. Process that enables the creation of the WBS
C. Configuration management activities
D. Marketplace conditions
7. The scope management plan describes:
A. Requirements prioritization process
B. Process that enables the creation of the WBS
C. Configuration management activities
D. Marketplace conditions
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8. Completion of the project scope is measured against?
A. The scope management plan
B. The requirements management plan
C. The project management plan
D. The product requirement

9. Which of the following is TRUE about a work breakdown structure?
A. It contains work packages that are described in a linear, unstructured list.
B. Each item in the WBS represents a feature in the product scope.
C. The WBS represents all of the work that must be done on the project.
D. The WBS is created by the product sponsor and stakeholders

10. Which is NOT an output of a Scope Management process?
A. Business case
B. WBS dictionary
C. Change requests
D. Accepted deliverables

11. Which of the following is NOT TRUE about a work breakdown structure?
A. It describes procedures to define the scope, verify work, and manage scope changes. B.
It contains a graphical, hierarchical list of all work to be performed.
C. It can be broken down by project phase or deliverable.
D. It is an important element of the baseline.

12. What is the correct order of the Scope Management processes?
A. Plan Scope Management, Define Scope, Create WBS, Collect Requirements, Validate
Scope, Control Scope
B. Plan Scope Management, Collect Requirements, Control Scope, Create WBS, Validate
Scope
C. Plan Scope Management, Collect Requirements, Define Scope, Create WBS, Validate
Scope, Control Scope
D. Plan Scope Management, Collect Requirements, Baseline, Define Scope, Control Scope,
Validate Scope

13. The goal of Validate Scope is:
A. To inspect the scope statement for defects so that it is correct
B. To gain formal acceptance of the project deliverables from the sponsor and stakeholders
C. To get everyone in the project working together toward a common goal
D. To verify that all PMBOK® Guide processes are complied with

14. Which of the following BEST describes the purpose of a requirements traceability matrix?
A. It describes how WBS dictionary entries are traced to work packages, and how work
packages are decomposed from deliverables.
B. It’s used to make sure that all of the subplans of the Project Management plan have been
created.
C. It helps you understand the source of each requirement, and how that requirement was
verified in a later deliverable.
D. It’s used to trace the source of every change, so that you can keep track of them through
the entire Control Scope process and verify that the change was properly implemented.
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15. It’s the end of execution for a large highway construction project. The work has been done,

and the workers are ready to pack up their equipment. The project manager and project
sponsor have come by with specialists to check that each requirement has been met, and
that all of the work in the WBS has been performed. What process is being done?
A. Control Scope
B. Validate Scope
C. Scope Testing
D. Define Scope
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Chapter 6
Project Schedule Management
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General Objective of the Chapter:

Trainee will be able to describe the process of Project Schedule Management.

Detailed Objectives:

1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Schedule Management process.

2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Define Activities process.

3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Sequence Activities process.

4. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Estimate Activity Durations process.

5. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of Develop Schedule process.

6. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Control Schedule process.
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6.1. Overview
Project Schedule Management includes the processes required to manage the timely completion of
the project. The Project Schedule Management processes are:

* Plan Schedule Management. The process of establishing the policies, procedures, and
documentation for planning, developing, managing, executing, and controlling the project
schedule.

» Define Activities. The process of identifying and documenting the specific actions to be
performed to produce the project deliverables.

* Sequence Activities. The process of identifying and documenting relationships among the
project activities.

= Estimate Activity Durations. The process of estimating the number of work periods
needed to complete individual activities with the estimated resources.

= Develop Schedule. The process of analyzing activity sequences, durations, resource
requirements, and schedule constraints to create the project schedule model for project
execution and monitoring and controlling.

= Control Schedule. The process of monitoring the status of the project to update the project
schedule and manage changes to the schedule baseline.

Figure 6.1 provides an overview of the Project Schedule Management processes.

Project scheduling provides a detailed plan that represents how and when the project will deliver
the products, services, and results defined in the project scope and serves as a tool for
communication, managing stakeholders’ expectations, and as a basis for performance reporting.
Figure 6.2 provides a scheduling overview that shows how the scheduling method, scheduling tool,
and outputs from the Project Schedule Management processes interact to create a schedule model.
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Figure 6.1. Project Schedule Management overview.
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Figure 6.2. Scheduling overview.
For smaller projects, defining activities, sequencing activities, estimating activity durations, and
developing the schedule model are so tightly linked that they are viewed as a single process that
can be performed by a person over a relatively short period of time. These processes are presented
here as distinct elements because the tools and techniques for each process are different.

6.2. Plan Schedule Management

Plan Schedule Management is the process of establishing the policies, procedures, and
documentation for planning, developing, managing, executing, and controlling the project
schedule. The key benefit of this process is that it provides guidance and direction on how the
project schedule will be managed throughout the project. This process is performed once or at
predefined points in the project. The inputs, tools and techniques, and outputs of the process are
depicted in Figure 6.3. Figure 6.4 depicts the data flow diagram for the process.
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Figure 6.3. Plan Schedule Management: Inputs, Tools & Techniques, and Outputs.
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Figure 6.4. Plan Schedule Management: Data Flow Diagram.

6.2.1. Plan Schedule Management: Tools and Techniques

1) EXPERT JUDGMENT
Expertise should be considered from individuals or groups with specialized knowledge or training
in previous, similar projects:

= Schedule development, management, and control;

= Scheduling methodologies (e.g., predictive or adaptive life cycle); and

= Scheduling software.

2) DATA ANALYSIS
A data analysis technique that can be used for this process includes but is not limited to alternatives
analysis. Alternatives analysis can include determining which schedule methodology to use, or how
to combine various methods on the project.

3) MEETINGS
Project teams may hold planning meetings to develop the schedule management plan.
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6.3. Define Activities

Define Activities is the process of identifying and documenting the specific actions to be performed
to produce the project deliverables. The key benefit of this process is that it decomposes work
packages into schedule activities that provide a basis for estimating, scheduling, executing,
monitoring, and controlling the project work. This process is performed throughout the project.
The inputs, tools and techniques, and outputs of this process are depicted in Figure 6.5. Figure 6.6

depicts the data flow diagram of the process.
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Figure 6.5. Define Activities: Inputs, Tools & Techniques, and Outputs.
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Figure 6.6. Define Activities: Data Flow Diagram.
6.3.1. Define Activities: Tools and Techniques
1) EXPERT JUDGMENT
Expertise should be considered from individuals or groups with specialized knowledge of similar
past projects and the work being performed.
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2) DECOMPOSITION
Decomposition is a technique used for dividing and subdividing the project scope and project
deliverables into smaller, more manageable parts. Activities represent the effort needed to complete
a work package.

3) ROLLING WAVE PLANNING
Rolling wave planning is an iterative planning technique in which the work to be accomplished in
the near term is planned in detail, while work further in the future is planned at a higher level.

4) MEETINGS
Meetings may be face-to-face, virtual, formal, or informal.
6.4. Sequence Activities
Sequence Activities is the process of identifying and documenting relationships among the project
activities. The key benefit of this process is that it defines the logical sequence of work to obtain
the greatest efficiency given all project constraints. This process is performed throughout the
project. The inputs, tools and techniques, and outputs of this process are depicted in Figure 6.7.
Figure 6.8 depicts the data flow diagram of the process.
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s Scope baseline integration s Activity attributes
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s Activity list system s  Milestone list
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\\.4 Organizational process assets _/

Figure 6.7. Sequence Activities: Inputs, Tools & Techniques, and Outputs.
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Figure 6.8. Sequence Activities: Data Flow Diagram.
Every activity except the first and last should be connected to at least one predecessor and at least
one successor activity with an appropriate logical relationship. Logical relationships should be
designed to create a realistic project schedule. It may be necessary to use lead or lag time between
activities to support a realistic and achievable project schedule.
6.4.1. Sequence Activities: Tools and Techniques
1) PRECEDENCE DIAGRAMMING METHOD
The precedence diagramming method (PDM) is a technique used for constructing a schedule model
in which activities are represented by nodes and are graphically linked by one or more logical
relationships to show the sequence in which the activities are to be performed.
PDM includes four types of dependencies or logical relationships. A predecessor activity is an
activity that logically comes before a dependent activity in a schedule. A successor activity is a
dependent activity that logically comes after another activity in a schedule. These relationships are
defined below and are illustrated in Figure 6.9:
» Finish-to-start (FS). A logical relationship in which a successor activity cannot start until
a predecessor activity has finished.
* Finish-to-finish (FF). A logical relationship in which a successor activity cannot finish
until a predecessor activity has finished.
= Start-to-start (SS). A logical relationship in which a successor activity cannot start until a
predecessor activity has started.
= Start-to-finish (SF). A logical relationship in which a successor activity cannot finish until
a predecessor activity has started.
In PDM, FS is the most commonly used type of precedence relationship. The SF relationship is
very rarely used, but is included to present a complete list of the PDM relationship types.
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Two activities can have two logical relationships at the same time (for example, SS and FF).
Multiple relationships between the same activities are not recommended, so a decision has to be
made to select the relationship with the highest impact. Closed loops are also not recommended in

logical relationships.

Activity A

Finish to Start (F5)

Activity A

Start to Start (SS)

. . Activity B

Start to Finish ([SF)

-}

Activity B

Activity A

Finish to Finish (FF)

Activity B -

Activity A

Activity B ]

Figure 6.9. Precedence Diagramming Method (PDM) Relationship Types.
2) DEPENDENCY DETERMINATION AND INTEGRATION
Dependencies may be characterized by the following attributes: mandatory or discretionary,
internal or external (as described below):
= Mandatory dependencies. Mandatory dependencies are those that are legally or
contractually required or inherent in the nature of the work.
* Discretionary dependencies. Discretionary dependencies are sometimes referred to as
preferred logic, preferential logic, or soft logic.
= External dependencies. External dependencies involve a relationship between project
activities and non-project activities.
* Internal dependencies. Internal dependencies involve a precedence relationship between
project activities and are generally inside the project team's control.

3) LEADS AND LAGS

A lead is the amount of time a successor activity can be advanced with respect to a predecessor
activity. For example, on a project to construct a new office building, the landscaping could be
scheduled to start 2 weeks prior to the scheduled punch list completion. This would be shown as a
finish-to-start with a 2-week lead as shown in Figure 6.10. Lead is often represented as a negative

value for lag in scheduling software.

A lag is the amount of time a successor activity will be delayed with respect to a predecessor
activity. For example, a technical writing team may begin editing the draft of a large document 15
days after they begin writing it. This can be shown as a start-to-start relationship with a 15-day lag
as shown in Figure 6.10. Lag can also be represented in project schedule network diagrams as
shown in Figure 6.11 in the relationship between activities H and I (as indicated by the
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nomenclature SS+10 (start-to-start plus 10 days lag) even though the offset is not shown relative
to a timescale).

Complete Write
Punch List Draft
FS-2 Weeks [Lead) 55-15 Days (Lag)
Landscape Building Edit
LOT Draft

Figure 6.10. Examples of Lead and Lag.
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Figure 6.11. Project Schedule Network Diagram.

4) PROJECT MANAGEMENT INFORMATION SYSTEM (PMIS)
Project management information systems includes scheduling software that has the capability to
help plan, organize, and adjust the sequence of the activities; insert the logical relationships, lead
and lag values; and differentiate the different types of dependencies.
6.5. Estimate Activity Durations
Estimate Activity Durations is the process of estimating the number of work periods needed to
complete individual activities with estimated resources. The key benefit of this process is that it
provides the amount of time each activity will take to complete. This process is performed
throughout the project. The inputs, tools and techniques, and outputs of this process are depicted
in Figure 6.12. Figure 6.13 depicts the data flow diagram of the process.
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Figure 6.12. Estimate Activity Durations: Inputs, Tools & Techniques, and Outputs.

Estimating activity durations uses information from the scope of work, required resource types or
skill levels, estimated resource quantities, and resource calendars. Other factors that may influence
the duration estimates include constraints imposed on the duration, effort involved, or type of
resources (e.g., fixed duration, fixed effort or work, fixed number of resources), as well as the
schedule network analysis technique used.
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Figure 6.13. Estimate Activity Durations: Data Flow Diagram.
6.5.1. Estimate Activity Durations: Tools and Techniques
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1) EXPERT JUDGMENT
Expertise should be considered from individuals or groups with specialized knowledge or training
in the following topics:

» Schedule development, management, and control;

= Expertise in estimating; and

» Discipline or application knowledge.

2) ANALOGOUS ESTIMATING

Analogous estimating is a technique for estimating the duration or cost of an activity or a project
using historical data from a similar activity or project. Analogous estimating uses parameters from
a previous, similar project, such as duration, budget, size, as the basis for estimating the same
parameter or measure for a future project.

3) PARAMETRIC ESTIMATING

Parametric estimating is an estimating technique in which an algorithm is used to calculate cost or
duration based on historical data and project parameters.

4) THREE-POINT ESTIMATING

The accuracy of single-point duration estimates may be improved by considering estimation
uncertainty and risk. Using three-point estimates helps define an approximate range for an activity's
duration:

=  Most likely (tM). This estimate is based on the duration of the activity, given the resources
likely to be assigned, their productivity, realistic expectations of availability for the activity,
dependencies on other participants, and interruptions.

»  Optimistic (tO). The activity duration based on analysis of the best-case scenario for the
activity.

= Pessimistic (tP). The duration based on analysis of the worst-case scenario for the activity.

Depending on the assumed distribution of values within the range of the three estimates, the
expected duration, tE, can be calculated. One commonly used formula is triangular distribution:
tE = (t0 + tM + tP) /3.

Triangular distribution is used when there is insufficient historical data or when using judgmental
data.

5) BOTTOM-UP ESTIMATING

Bottom-up estimating is a method of estimating project duration or cost by aggregating the
estimates of the lower-level components of the WBS.

6) DATA ANALYSIS

Data analysis techniques that can be used for this process include but are not limited to:

= Alternatives analysis. Alternatives analysis is used to compare various levels of resource
capability or skills; scheduling compression techniques; and different tools.

* Reserve analysis. Reserve analysis is used to determine the amount of contingency and
management reserve needed for the project. Duration estimates may include contingency
reserves to account for schedule uncertainty.

7) DECISION MAKING

Decision-making techniques that can be used in this process include but are not limited to voting.
One variation of the voting method that is often used in agile-based projects is called the fist of
five. In this technique, the project manager asks the team to show their level of support for a
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decision by holding up a closed fist (indicating no support) up to five fingers (indicating full
support).

8) MEETINGS
The project team may hold meetings to estimate activity durations.
6.6. Develop Schedule
Develop Schedule is the process of analyzing activity sequences, durations, resource requirements,
and schedule constraints to create a schedule model for project execution and monitoring and
controlling. The key benefit of this process is that it generates a schedule model with planned dates
for completing project activities. This process is performed throughout the project. The inputs,
tools and techniques, and outputs of this process are depicted in Figure 6.14. Figure 6.15 depicts

the data flow diagram of the process.
Develop Schedule

Tools & Techniques
.1 Project management plan .15chedule network analysis .15chedule baseline
*  Schedule management plan .2 Critical path method .2 Project schedule
*  Scope baseline .3 Resource optimization .3 5cheduledata
.2 Project documents .4 Data analysis .4 Project calendars
+  Activity attributes »  What-if scenario analysis .5 Change requests
*  Activity list *  Simulation —  .6Project management plan updates
+  Assumption log .5Leads and lags *  Schedule management plan
* Basis of estimates .6 5chedule compression s Cost baseline
s Duration estimates .7 Project management information .7 Project documents updates
& Lessons learned register system *  Activity attributes
+  Milestone list .BAgile release planning *  Assumption log
+  Project schedule network diagrams _,/ ¢ Duration estimates
*  Project team assignments +  Lessons learned register
* Resource calendars + Resource reguirements
* Resource reguirements +  Risk register
&  Risk register \
.3 Agreements
.4 Enterprise environmental factors

\\.SDrganizational process assets

4

Figure 6.14. Develop Schedule: Inputs, Tools & Techniques, and Outputs.
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Figure 6.15. Develop Schedule: Data Flow Diagram.

Developing an acceptable project schedule is an iterative process. The schedule model is used to
determine the planned start and finish dates for project activities and milestones based on the best
available information.
6.6.1. Develop Schedule: Tools and Techniques

1) SCHEDULE NETWORK ANALYSIS
Schedule network analysis is the overarching technique used to generate the project schedule
model. It employs several other techniques such as critical path method, resource optimization
techniques, and modeling techniques.

2) CRITICAL PATH METHOD
The critical path method is used to estimate the minimum project duration and determine the
amount of schedule flexibility on the logical network paths within the schedule model. This
schedule network analysis technique calculates the early start, early finish, late start, and late finish
dates for all activities without regard for any resource limitations by performing a forward and
backward pass analysis through the schedule network, as shown in Figure 6-16. In this example,
the longest path includes activities A, C, and D, and therefore the sequence of A-C-D is the critical
path. The critical path is the sequence of activities that represents the longest path through a project,
which determines the shortest possible project duration. The longest path has the least total float—
usually zero. The resulting early and late start and finish dates are not necessarily the project
schedule; rather they indicate the time periods within which the activity could be executed, using
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the parameters entered in the schedule model for activity durations, logical relationships, leads,
lags, and other known constraints. The critical path method is used to calculate the critical path(s)

and the amount of total and free float or schedule flexibility on the logical network paths within
the schedule model.

3) RESOURCE OPTIMIZATION
Resource optimization is used to adjust the start and finish dates of activities to adjust planned
resource use to be equal to or less than resource availability. Examples of resource optimization
techniques that can be used to adjust the schedule model due to demand and supply of resources
include but are not limited to:
* Resource leveling. A technique in which start and finish dates are adjusted based on
resource constraints with the goal of balancing the demand for resources with the available
supply (Figure 6.17).
= Resource smoothing. A technique that adjusts the activities of a schedule model such that

the requirements for resources on the project do not exceed certain predefined resource
limits.
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Figure 6.16. Example of Critical Path Method.
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Figure 6.17. Resource Leveling.
4) DATA ANALYSIS
Data analysis techniques that can be used for this process include but are not limited to:

* What-if scenario analysis. What-if scenario analysis is the process of evaluating scenarios
in order to predict their effect, positive or negative, on project objectives. This is an analysis
of the question, “What if the situation represented by scenario X happens?”.

* Simulation. Simulation models the combined effects of individual project risks and other
sources of uncertainty to evaluate their potential impact on achieving project objectives.
The most common simulation technique is Monte Carlo analysis, in which risks and other
sources of uncertainty are used to calculate possible schedule outcomes for the project.

5) LEADS AND LAGS

Leads and lags are refinements applied during network analysis to develop a viable schedule by
adjusting the start time of the successor activities.

6) SCHEDULE COMPRESSION

Schedule compression techniques are used to shorten or accelerate the schedule duration without
reducing the project scope in order to meet schedule constraints, imposed dates, or other schedule
objectives.

7) PROJECT MANAGEMENT INFORMATION SYSTEM (PMIS)
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network diagrams, resources, and activity durations.
8) AGILE RELEASE PLANNING

Agile release planning provides a high-level summary timeline of the release schedule (typically 3

Engineering Project Management

to 6 months) based on the product roadmap and the product vision for the product's evolution.

6.7. Control Schedule

Control Schedule is the process of monitoring the status of the project to update the project schedule
and managing changes to the schedule baseline. The key benefit of this process is that the schedule
baseline is maintained throughout the project. This process is performed throughout the project.
The inputs, tools and techniques, and outputs of this process are depicted in Figure 6.18. Figure

6.19 depicts the data flow diagram of the process.
Control Schedule
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.3 Project management information
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_/ \:BSchedulecompression

J

.1 Work perfo rmance information

.2 schedule forecasts

.3 Change requests

.4 Project management plan updates
*  Schedule management plan

+ Schedule baseline
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+ Performance measurement baseline
.5 Project documents updates
Assumption log
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Schedule data _/
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Figure 6.18. Control Schedule: Inputs, Tools & Techniques, and Outputs.
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Figure 6.19. Control Schedule: Inputs, Tools & Techniques, and Outputs.

Updating the schedule model requires knowing the actual performance to date. Any change to the
schedule baseline can only be approved through the Perform Integrated Change Control process.
Control Schedule, as a component of the Perform Integrated Change Control process, is concerned

with:

Determining the current status of the project schedule, Influencing the factors that create
schedule changes,

Reconsidering necessary schedule reserves,

Determining if the project schedule has changed, and

Managing the actual changes as they occur.

When work is being contracted, regular and milestone status updates from contractors and suppliers
are a means of ensuring the work is progressing as agreed upon to ensure the schedule is under
control. Scheduled status reviews and walkthroughs should be done to ensure the contractor reports
are accurate and complete.
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Questions

1. The schedule management plan establishes:
A. the planned start and finish dates for all activities
B. the dependencies for project activities
C. the units of measure (staff hours, staff days) for project activities
D. the leads and lags for project activities
2. In the process of define activities we:
A. Decompose the work packages into a list of activities
B. Decompose the activities into a list of work packages
C. Decompose the work packages into a hierarchy of activities
D. Decompose the activities into a hierarchy of work packages
3. Milestones:
A. Have zero duration
B. Are always mandatory
C. Have a planned start and finish date
D. Are an input to define activities
4. In the precedence diagramming method, which relationship is most common:
A. Finish to start
B. Finish to finish
C. Start to start
D. Start to finish
5. Soft logic is another name for:
A. Discretionary dependency
B. Mandatory dependency
C. External dependency
D. Internal dependency
6. The schedule network diagrams are an output of sequence activities. This output becomes
an input to which process?
A. Estimate activity resources
B. Estimate activity durations
C. Develop schedule
D. Plan schedule management
7. The purpose of estimating activity durations is to get an approximation on:
A. The amount of time it will take to complete the project
B. The number of work periods for each activity
C. the quantity of resources needed for the project
D. The amount of effort required for each activity
8. Your team is deciding between analogous estimating and parametric estimating to assist
with estimating the activity durations. Which of the following is true of analogous
estimating compared to parametric estimating?
A. Analogous is a slower process
B. Analogous is based on statistics
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C. Analogous is generally more costly to develop
D. Analogous is based on one past project
9. All of the following are outputs of estimate activity resources except:
A. Activity resource requirements
B. Activity duration estimates
C. Resource breakdown structure
D. Project documentation updates
10. You are managing a software project. Your QA manager tells you that you need to plan to
have her team start their test planning activity so that it finishes just before testing begins.
But other than that, she says it can start as late in the project as necessary. What’s the
relationship between the test planning activity and the testing activity?
A. Start-to-Start (SS)
B. Start-to-Finish (SF)
C. Finish-to-Start (FS)
D. Finish-to-Finish (FF)
11. Which of the following is NOT an input to Develop Schedule?
A. Activity list
B. Project schedule network diagrams
C. Resource calendars
D. Schedule baseline
12. You’re managing a construction project. You’ve decomposed work packages into
activities, and your client needs a duration estimate for each activity that you come up with.
Which of the following will you use for this?
A. Milestone list
B. Activity list
C. Critical path analysis
D. Project schedule network diagram
13. Which of the following is NOT a tool or technique used in Estimate Activity Durations?
A. SWAG estimation
B. Parametric estimation
C. Analogous estimation
D. Three-point estimation
14. The purpose of schedule compression is to:
A. Shorten the project schedule
B. Obtain a constant use of resources
C. Overlap the project activities
D. Add resources to the critical path
15. The most common type of simulation technique used to develop the schedule is:
A. Earned value method
B. Monte Carlo Analysis
C. Decision tree analysis
D. Expected monetary value

103



\\“i&

General Study ‘% :& Engineering Project Management
\ /

Chapter 7

Project Cost Management
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General Objective of the Chapter:

Trainee will be able to describe and understand the process of Project Cost Management.

Detailed Objectives:

1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Cost Management process.

2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Estimate Costs process.

3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Determine Budget process.

4. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Control Costs process.
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7.1. Overview
Project Cost Management includes the processes involved in planning, estimating, budgeting,
financing, funding, managing, and controlling costs so that the project can be completed within the
approved budget. The Project Cost Management processes are:
* Plan Cost Management. The process of defining how the project costs will be estimated,
budgeted, managed, monitored, and controlled.
= Estimate Costs. The process of developing an approximation of the monetary resources
needed to complete project work.
* Determine Budget. The process of aggregating the estimated costs of individual activities
or work packages to establish an authorized cost baseline.
= Control Costs. The process of monitoring the status of the project to update the project
costs and manage changes to the cost baseline.

Figure 7.1 provides an overview of the Project Cost Management processes. The Project Cost
Management processes are presented as discrete processes with defined interfaces. These processes
interact with each other and with processes in other Knowledge Areas.

On some projects, especially those of smaller scope, cost estimating and cost budgeting are tightly
linked and can be viewed as a single process that can be performed by a single person over a
relatively short period of time. They are presented here as distinct processes because the tools and
techniques for each are different. The ability to influence cost is greatest at the early stages of the
project, making early scope definition critical.
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Project Cost Management Overview
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Figure 7.1. Project Cost Management overview.
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Project Cost Management is primarily concerned with the cost of the resources needed to complete
project activities. Project Cost Management should consider the effect of project decisions on the
subsequent recurring cost of using, maintaining, and supporting the product, service, or result of
the project. For example, limiting the number of design reviews can reduce the cost of the project
but could increase the resulting product's operating costs.

Another aspect of cost management is recognizing that different stakeholders measure project costs
in different ways and at different times. For example, the cost of an acquired item may be measured
when the acquisition decision is made or committed, the order is placed, the item is delivered, or
the actual cost is incurred or recorded for project accounting purposes. In many organizations,
predicting and analyzing the prospective financial performance of the project's product is
performed outside of the project. In others, such as a capital facilities project, Project Cost
Management can include this work. When such predictions and analyses are included, Project Cost
Management may address additional processes and numerous general financial management
techniques such as return on investment, discounted cash flow, and investment payback analysis.

Because each project is unique, the project manager may need to tailor the way Project Cost
Management processes are applied. Considerations for tailoring include but are not limited to:

* Knowledge management. Does the organization have a formal knowledge management
and financial database repository that a project manager is required to use and that is readily
accessible?

* Estimating and budgeting. Does the organization have existing formal or informal cost
estimating and budgeting-related policies, procedures, and guidelines?

» Earned value management. Does the organization use earned value management in
managing projects?

= Use of agile approach. Does the organization use agile methodologies in managing
projects? How does this impact cost estimating?

= Governance. Does the organization have formal or informal audit and governance policies,
procedures, and guidelines?

7.2. Plan Cost Management

Plan Cost Management is the process of defining how the project costs will be estimated, budgeted,
managed, monitored, and controlled. The key benefit of this process is that it provides guidance
and direction on how the project costs will be managed throughout the project. This process is
performed once or at predefined points in the project. The inputs, tools and techniques, and outputs
of this process are depicted in Figure 7.2. Figure 7.3 depicts the data flow diagram of the process.
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Figure 7.2. Plan Cost Management: Inputs, Tools & Techniques, and Outputs.

The cost management planning effort occurs early in project planning and sets the framework for
each of the cost management processes so that performance of the processes will be efficient and
coordinated. The cost management processes and their associated tools and techniques are
documented in the cost management plan. The cost management plan is a component of the project
management plan.
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Figure 7.3. Plan Cost Management: Data Flow Diagram.
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7.2.1. Plan Cost Management: Inputs
1) PROJECT CHARTER
The project charter provides the preapproved financial resources from which the detailed project
costs are developed. The project charter also defines the project approval requirements that will
influence the management of the project costs.
2) PROJECT MANAGEMENT PLAN
Project management plan components include but are not limited to:
* Schedule management plan. The schedule management plan establishes the criteria and
the activities for developing, monitoring, and controlling the schedule.
* Risk management plan. The risk management plan provides the approach for identifying,
analyzing, and monitoring risks.
3) ENTERPRISE ENVIRONMENTAL FACTORS
The enterprise environmental factors that can influence the Plan Cost Management process include
but are not limited to:
* Organizational culture and structure can influence cost management.
= Market conditions describe what products, services, and results are available in the regional
and global markets.
= Currency exchange rates for project costs are sourced from more than one country.
4) ORGANIZATIONAL PROCESS ASSETS
The organizational process assets that can influence the Plan Cost Management process include
but are not limited to:
* Financial controls procedures (e.g., time reporting, required expenditure and disbursement
reviews, accounting codes, and standard contract provisions); and
» Historical information and lessons learned repository; Financial databases.

7.2.2. Plan Cost Management: Tools and Techniques

1) EXPERT JUDGMENT
Expertise should be considered from individuals or groups with specialized knowledge or training
in the following topics:

» Previous similar projects;

» [nformation in the industry, discipline, and application area;

* Cost estimating and budgeting; and

* Earned value management.

2) DATA ANALYSIS
A data analysis technique that can be used for this process includes but is not limited to alternatives
analysis. Alternatives analysis can include reviewing strategic funding options such as: self-
funding, funding with equity, or funding with debt.

3) MEETINGS
Project teams may hold planning meetings to develop the cost management plan.

7.2.3. Plan Cost Management: Outputs

1) COST MANAGEMENT PLAN
The cost management plan is a component of the project management plan and describes how the
project costs will be planned, structured, and controlled. The cost management processes and their
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associated tools and techniques are documented in the cost management plan. For example, the
cost management plan can establish the following:

= Units of measure. Each unit used in measurements (such as staff hours, staff days, or weeks
for time measures; meters, liters, tons, kilometers, or cubic yards for quantity measures; or
lump sum in currency form) is defined for each of the resources.

= Level of precision. This is the degree to which cost estimates will be rounded up or down,
based on the scope of the activities and magnitude of the project.

= Level of accuracy. The acceptable range (e.g., £10%) used in determining realistic cost
estimates is specified, and may include an amount for contingencies.

* Organizational procedures links. The work breakdown structure (WBS) provides the
framework for the cost management plan, allowing for consistency with the estimates,
budgets, and control of costs.

* Control thresholds. Variance thresholds for monitoring cost performance may be specified
to indicate an agreed-upon amount of variation to be allowed before some action needs to
be taken.

* Rules of performance measurement. Earned value management (EVM) rules of
performance measurement are set. For example, the cost management plan may:

e Define the points in the WBS at which measurement of control accounts will be
performed;

e Establish the EVM techniques (e.g., weighted milestones, fixed-formula, percent
complete, etc.) to be employed; and

e Specify tracking methodologies and the EVM computation equations for calculating
projected estimate at completion (EAC) forecasts to provide a validity check on the
bottom-up EAC.

»= Reporting formats. The formats and frequency for the various cost reports are defined.

» Additional details. Additional details about cost management activities include but are not
limited to:

e Description of strategic funding choices,
e Procedure to account for fluctuations in currency exchange rates, and
e Procedure for project cost recording.

7.3. Estimate Costs

Estimate Costs is the process of developing an approximation of the cost of resources needed to
complete project work. The key benefit of this process is that it determines the monetary resources
required for the project. This process is performed periodically throughout the project as needed.
The inputs, tools and techniques, and outputs of this process are depicted in Figure 7.4. Figure 7.5
depicts the data flow diagram of the process.
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Figure 7.4. Estimate Costs: Inputs, Tools & Techniques, and Outputs.
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7.3.1. Estimate Costs: Inputs
1) PROJECT MANAGEMENT PLAN
Project management plan components include but are not limited to:

* Cost management plan. The cost management plan describes estimating methods that can
be used and the level of precision and accuracy required for the cost estimate.

* Quality management plan. The quality management plan describes the activities and
resources necessary for the project management team to achieve the quality objectives set
for the project.

= Scope baseline. The scope baseline includes the project scope statement, WBS, and WBS
dictionary.

2) PROJECT DOCUMENTS

Project documents that can be considered as inputs for this process include but are not limited to:

* Lessons learned register. Lessons learned earlier in the project with regard to developing
cost estimates can be applied to later phases in the project to improve the accuracy and
precision of the cost estimates.

* Project schedule. The schedule includes the type, quantity, and amount of time that team
and physical resources will be active on the project. The duration estimates will affect cost
estimates when resources are charged per unit of time and when there are seasonal
fluctuations in costs.

= Resource requirements. Resource requirements identify the types and quantities of
resources required for each work package or activity.

* Risk register. The risk register contains details of individual project risks that have been
identified and prioritized, and for which risk responses are required.

3) ENTERPRISE ENVIRONMENTAL FACTORS

The enterprise environmental factors that can influence the Estimate Costs process include but are
not limited to:

» Market conditions. These conditions describe what products, services, and results are
available in the market, from whom, and under what terms and conditions.

* Published commercial information. Resource cost rate information is often available
from commercial databases that track skills and human resource costs, and provide standard
costs for material and equipment.

= Exchange rates and inflation. For large-scale projects that extend multiple years with
multiple currencies, the fluctuations of currencies and inflation need to be understood and
built into the Estimate Cost process.

4) ORGANIZATIONALPROCESS ASSETS

The organizational process assets that can influence the Estimate Costs process include but are not
limited to:

» Cost estimating policies,

» (Cost estimating templates,

» Historical information and lessons learned repository.

7.3.2. Estimate Costs: Tools and Techniques
1) EXPERT JUDGMENT
Expertise should be considered from individuals or groups with specialized knowledge or training
in the following topics:
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* Previous similar projects;
» Information in the industry, discipline, and application area; and
* Cost estimating methods.
2) ANALOGOUS ESTIMATING
Analogous cost estimating uses values, or attributes, of a previous project that are similar to the
current project. Values and attributes of the projects may include but are not limited to: scope, cost,
budget, duration, and measures of scale (e.g., size, weight).
3) PARAMETRIC ESTIMATING
Parametric estimating uses a statistical relationship between relevant historical data and other
variables (e.g., square footage in construction) to calculate a cost estimate for project work.
4) BOTTOM-UP ESTIMATING
Bottom-up estimating is a method of estimating a component of work. The cost of individual work
packages or activities is estimated to the greatest level of specified detail.
5) THREE-POINT ESTIMATING
The accuracy of single-point cost estimates may be improved by considering estimation uncertainty
and risk and using three estimates to define an approximate range for an activity's cost:
= Most likely (¢cM). The cost of the activity, based on realistic effort assessment for the
required work and any predicted expenses.
= Optimistic (cO). The cost based on analysis of the best-case scenario for the activity.
= Pessimistic (cP). The cost based on analysis of the worst-case scenario for the activity.
Depending on the assumed distribution of values within the range of the three estimates, the
expected cost, cE, can be calculated using a formula. Two commonly used formulas are triangular
and beta distributions. The formulas are:
* Triangular distribution. cE = (cO + cM + cP) /3
= Beta distribution. cE = (cO + 4cM + cP) /6
Cost estimates based on three points with an assumed distribution provide an expected cost and
clarify the range of uncertainty around the expected cost.
6) DATA ANALYSIS
Data analysis techniques that can be used in the Estimate Costs process include but are not limited
to:
= Alternatives analysis. Alternatives analysis is a technique used to evaluate identified
options in order to select which options or approaches to use to execute and perform the
work of the project.
= Reserve analysis. Cost estimates may include contingency reserves (sometimes called
contingency allowances) to account for cost uncertainty. Contingency reserves are the
budget within the cost baseline that is allocated for identified risks.
= Cost of quality. Assumptions about costs of quality may be used to prepare the estimates.
This includes evaluating the cost impact of additional investment in conformance versus
the cost of nonconformance.
7) PROJECT MANAGEMENT INFORMATION SYSTEM (PMIS)
The project management information system can include spreadsheets, simulation software, and
statistical analysis tools to assist with cost estimating.
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8) DECISION MAKING
The decision-making techniques that can be used in the Estimate Costs process include but are not
limited to voting.

7.3.3. Estimate Costs: Outputs
1) COST ESTIMATES
Cost estimates include quantitative assessments of the probable costs required to complete project
work, as well as contingency amounts to account for identified risks, and management reserve to
cover unplanned work.
2) BASIS OF ESTIMATES
The amount and type of additional details supporting the cost estimate vary by application area.
Regardless of the level of detail, the supporting documentation should provide a clear and complete
understanding of how the cost estimate was derived. Supporting detail for cost estimates may
include:
* Documentation of the basis of the estimate (i.e., how it was developed),
* Documentation of all assumptions made,
» Documentation of any known constraints, Documentation of identified risks included when
estimating costs,
» Indication of the range of possible estimates (e.g., US$10,000 (£10%) to indicate that the
item is expected to cost between a range of values), and
* Indication of the confidence level of the final estimate.
3) PROJECT DOCUMENTS UPDATES
Project documents that may be updated as a result of carrying out this process include but are not
limited to:
= Assumption log. During the Cost Estimates process, new assumptions may be made, new
constraints may be identified, and existing assumptions or constraints may be revisited and
changed.
= Lessons learned register. The lessons learned register can be updated with techniques that
were efficient and effective in developing cost estimates.
= Risk register. The risk register may be updated when appropriate risk responses are chosen
and agreed upon during the Estimate Cost process.

7.4. Determine Budget

Determine Budget is the process of aggregating the estimated costs of individual activities or work
packages to establish an authorized cost baseline. The key benefit of this process is that it
determines the cost baseline against which project performance can be monitored and controlled.
This process is performed once or at predefined points in the project. The inputs, tools and
techniques, and outputs of this process are depicted in Figure 7.6. Figure 7.7 depicts the data flow
diagram of the process.
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7.4.1. Determine Budget: Inputs
1) PROJECT MANAGEMENT PLAN
Project management plan components include but are not limited to:

* Cost management plan. The cost management plan describes how the project costs will
be structured into the project budget.

» Resource management plan. The resource management plan provides information on
rates (personnel and other resources), estimation of travel costs, and other foreseen costs
that are necessary to estimate the overall project budget.

= Scope baseline. The scope baseline includes the project scope statement, WBS, and WBS
dictionary details for cost estimation and management.

2) PROJECT DOCUMENTS

Examples of project documents that can be considered as inputs for this process include but are not
limited to:

= Basis of estimates. Supporting detail for cost estimates contained in the basis for estimates
should specify any basic assumptions dealing with the inclusion or exclusion of indirect or
other costs in the project budget.

= Cost estimates. Cost estimates for each activity within a work package are aggregated to
obtain a cost estimate for each work package.

* Project schedule. The project schedule includes planned start and finish dates for the
project's activities, milestones, work packages, and control accounts.

= Risk register. The risk register should be reviewed to consider how to aggregate the risk
response costs. Updates to the risk register are included with project documents updates.

3) BUSINESS DOCUMENTS

The business documents that can be considered as inputs for this process include but are not limited
to:

»= Business case. The business case identifies the critical success factors for the project,
including financial success factors.

* Benefits management plan. The benefits management plan includes the target benefits,
such as net present value calculations, timeframe for realizing benefits, and the metrics
associated with the benefits.

4) AGREEMENTS

Applicable agreement information and costs relating to products, services, or results that have been
or will be purchased are included when determining the budget.

5) ENTERPRISE ENVIRONMENTAL FACTORS

The enterprise environmental factors that can influence the Estimate Costs process include but are
not limited to exchange rates.

6) ORGANIZATIONAL PROCESS ASSETS

The organizational process assets that can influence the Determine Budget process include but are
not limited to:

» Existing formal and informal cost budgeting-related policies, procedures, and guidelines;

» Historical information and lessons learned repository.

= Cost budgeting tools; and

= Reporting methods.
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7.4.2. Determine Budget: Tools and Techniques

1) EXPERT JUDGMENT
Expertise should be considered from individuals or groups with specialized knowledge or training
in the following topics:

= Previous similar projects;

» [Information in the industry, discipline, and application area;

» Financial principles; and

* Funding requirement and sources.

2) COST AGGREGATION
Cost estimates are aggregated by work packages in accordance with the WBS. The work package
cost estimates are then aggregated for the higher component levels of the WBS.

3) DATA ANALYSIS
A data analysis technique that can be used in the Determine Budget process includes but is not
limited to reserve analysis, which can establish the management reserves for the project.
Management reserves are an amount of the project budget withheld for management control
purposes and are reserved for unforeseen work that is within scope of the project

4) HISTORICAL INFORMATION REVIEW
Reviewing historical information can assist in developing parametric estimates or analogous
estimates. Historical information may include project characteristics (parameters) to develop
mathematical models to predict total project costs.

5) FUNDING LIMIT RECONCILIATION
The expenditure of funds should be reconciled with any funding limits on the commitment of funds
for the project. A variance between the funding limits and the planned expenditures will sometimes
necessitate the rescheduling of work to level out the rate of expenditures

6) FINANCING
Financing entails acquiring funding for projects. It is common for long-term infrastructure,
industrial, and public services projects to seek external sources of funds.

7.4.3. Determine Budget: Outputs
1) COST BASELINE
The cost baseline is the approved version of the time-phased project budget, excluding any
management reserves, which can only be changed through formal change control procedures.
2) PROJECT FUNDING REQUIREMENTS
Total funding requirements and periodic funding requirements (e.g., quarterly, annually) are
derived from the cost baseline.
3) PROJECT DOCUMENTS UPDATES
Project documents that may be updated as a result of carrying out this process include but are not
limited to:
= Cost estimates. Cost estimates are updated to record any additional information.
» Project schedule. Estimated costs for each activity may be recorded as part of the project
schedule.
* Risk register. New risks identified during this process are recorded in the risk register and
managed using the risk management processes.
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7.5. Control Costs

Control Costs is the process of monitoring the status of the project to update the project costs and
managing changes to the cost baseline. The key benefit of this process is that the cost baseline is
maintained throughout the project. This process is performed throughout the project. The inputs,
tools and techniques, and outputs of this process are depicted in Figure 7.8. Figure 7.9 depicts the
data flow diagram of the process.

Control Costs
ST GECTIER

.1Project management plan .1 Expert judgment .1Woaork performance information
+ Cost management plan .2 Data analysis .2 Cost forecasts
s  Cost baseline » Earned value analysis .3 Change requests
* Performance measurement baseline * Variance analysis .4 Project management plan updates
.2 Project documents » Trend analysis s Cost management plan
* Lessons learned register —1 * Reserve analysis = s  Cost baseline
.3 Project funding requirements -3To-complete performance index * Performance measurement baseline
.4Work performance data .4 Project management information .5 Project documents updates
.5 Organizational process assets system s  Assumption log
/ ‘/ s Basis of estimates
s  Cost estimates
* Lessons learned register
\\l Risk register _/

Figure 7.8. Control Costs: Inputs, Tools & Techniques, and Outputs.

Updating the budget requires knowledge of the actual costs spent to date. Any increase to the
authorized budget can only be approved through the Perform Integrated Change Control process.
Monitoring the expenditure of funds without regard to the value of work being accomplished for
such expenditures has little value to the project, other than to track the outflow of funds. Much of
the effort of cost control involves analyzing the relationship between the consumption of project
funds and the work being accomplished for such expenditures.
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Figure 7.9. Control Costs: Data Flow Diagram.

7.5.1. Control Costs: Inputs

1) PROJECT MANAGEMENT PLAN
Project management plan components include but are not limited to:
= Cost management plan. The cost management plan describes how the project costs will

be managed and controlled.

= Cost baseline. The cost baseline is compared with actual results to determine if a change,
corrective action, or preventive action is necessary.
= Performance measurement baseline. When using earned value analysis, the performance
measurement baseline is compared to actual results to determine if a change, corrective
action, or preventive action is necessary.
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2) PROJECT DOCUMENTS
Examples of project documents that can be considered as inputs for this process include but are not
limited to the lessons learned register. Lessons learned earlier in the project can be applied to later
phases in the project to improve cost control.

3) PROJECT FUNDING REQUIREMENTS
The project funding requirements include projected expenditures plus anticipated liabilities.

4) WORK PERFORMANCE DATA
Work performance data contains data on project status such as which costs have been authorized,
incurred, invoiced, and paid.

5) ORGANIZATIONAL PROCESS ASSETS
The organizational process assets that can influence the Control Costs process include but are not
limited to:

= Existing formal and informal cost control-related policies, procedures, and guidelines;

= Cost control tools; and

* Monitoring and reporting methods to be used.

7.5.2. Control Costs: Tools and Techniques
1) EXPERT JUDGMENT
Examples of expert judgment during the Control Costs process include but are not limited to:

» Variance analysis,

» Earned value analysis,

» Forecasting, and

» Financial analysis

2) DATA ANALYSIS

Data analysis techniques that can be used to control costs include but are not limited to:

* Earned value analysis (EVA). Earned value analysis compares the performance
measurement baseline to the actual schedule and cost performance. EVM develops and
monitors three key dimensions for each work package and control account:

e Planned value. Planned value (PV) is the authorized budget assigned to scheduled
work. It is the authorized budget planned for the work to be accomplished for an
activity or work breakdown structure (WBS) component, not including
management reserve. The total of the PV is sometimes referred to as the
performance measurement baseline (PMB). The total planned value for the project
is also known as budget at completion (BAC).

e Earned value. Earned value (EV) is a measure of work performed expressed in
terms of the budget authorized for that work. It is the budget associated with the
authorized work that has been completed. The EV being measured needs to be
related to the PMB, and the EV measured cannot be greater than the authorized PV
budget for a component.

e Actual cost. Actual cost (AC) is the realized cost incurred for the work performed
on an activity during a specific time period. It is the total cost incurred in
accomplishing the work that the EV measured. The AC needs to correspond in
definition to what was budgeted in the PV and measured in the EV.
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Variance analysis. Variance analysis, as used in EVM, is the explanation (cause, impact,
and corrective actions) for cost (CV = EV — AC), schedule (SV = EV — PV), and variance
at completion (VAC = BAC — EAC) variances. Cost and schedule variances are the most
frequently analyzed measurements. The percentage range of acceptable variances will tend
to decrease as more work is accomplished. Examples of variance analysis include but are
not limited to:

e Schedule variance. Schedule variance (SV) is a measure of schedule performance
expressed as the difference between the earned value and the planned value. It is the
amount by which the project is ahead or behind the planned delivery date, at a given
point in time. It is a measure of schedule performance on a project. The EVA
schedule variance is a useful metric in that it can indicate when a project is falling
behind or is ahead of its baseline schedule. The EVA schedule variance will
ultimately equal zero when the project is completed because all of the planned
values will have been earned. Schedule variance is best used in conjunction with
critical path method (CPM) scheduling and risk management.

Equation: SV = EV - PV.

e (Cost variance. Cost variance (CV) is the amount of budget deficit or surplus at a
given point in time, expressed as the difference between earned value and the actual
cost. It is a measure of cost performance on a project. The cost variance at the end
of the project will be the difference between the budget at completion (BAC) and
the actual amount spent. The CV is particularly critical because it indicates the
relationship of physical performance to the costs spent. Negative CV is often
difficult for the project to recover.

Equation: CV = EV - AC.

e Schedule performance index. The schedule performance index (SPI) is a measure
of schedule efficiency expressed as the ratio of earned value to planned value. It
measures how efficiently the project team is accomplishing the work. It is
sometimes used in conjunction with the cost performance index (CPI) to forecast
the final project completion estimates. An SPI value less than 1.0 indicates less work
was completed than was planned. An SPI greater than 1.0 indicates that more work
was completed than was planned.

Equation: SPI = EV/PV.

e Cost performance index. The cost performance index (CPI) is a measure of the cost
efficiency of budgeted resources, expressed as a ratio of earned value to actual cost.
It is considered the most critical EVA metric and measures the cost efficiency for
the work completed. A CPI value of less than 1.0 indicates a cost overrun for work
completed. A CPI value greater than 1.0 indicates a cost underrun of performance
to date.

Equation: CPI = EV /AC.
Trend analysis. Trend analysis examines project performance over time to determine if
performance is improving or deteriorating. Graphical analysis techniques are valuable for
understanding performance to date and for comparison to future performance goals in the
form of BAC versus estimate at completion (EAC) and completion dates. Examples of the
trend analysis techniques include but are not limited to:
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e Charts. In earned value analysis, three parameters of planned value, earned value,
and actual cost can be monitored and reported on both a period-by-period basis
(typically weekly or monthly) and on a cumulative basis.
e Forecasting. As the project progresses, the project team may develop a forecast for
the estimate at completion (EAC) that may differ from the budget at completion
(BAC) based on the project performance. If it becomes obvious that the BAC is no
longer viable, the project manager should consider the forecasted EAC.
EACs are typically based on the actual costs incurred for work completed, plus an estimate to
complete (ETC) the remaining work. The most common EAC forecasting approach is a manual,
bottom-up summation by the project manager and project team.
Equation: EAC = AC + Bottom —up ETC.
= Reserve analysis. During cost control, reserve analysis is used to monitor the status of
contingency and management reserves for the project to determine if these reserves are still
needed or if additional reserves need to be requested.
3) TO-COMPLETE PERFORMANCE INDEX
The to-complete performance index (TCPI) is a measure of the cost performance that is required
to be achieved with the remaining resources in order to meet a specified management goal,
expressed as the ratio of the cost to finish the outstanding work to the remaining budget. TCPI is
the calculated cost performance index that is achieved on the remaining work to meet a specified
management goal, such as the BAC or the EAC.
The equation for the TCPI based on the BAC: (BAC - EV) / (BAC - AC).
The equation for the TCPI is based on the EAC: (BAC - EV) / (EAC - AC).
4) PROJECT MANAGEMENT INFORMATION SYSTEM (PMIS)
Project management information systems are often used to monitor the three EVM dimensions
(PV, EV, and AC), to display graphical trends, and to forecast a range of possible final project
results.

7.5.3. Control Costs: Outputs

1) WORK PERFORMANCE INFORMATION
Work performance information includes information on how the project work is performing
compared to the cost baseline. Variances in the work performed and the cost of the work are
evaluated at the work package level and control account level. For projects using earned value
analysis, CV, CPI, EAC, VAC, and TCPI are documented for inclusion in work performance
reports.

2) COST FORECASTS
Either a calculated EAC value or a bottom-up EAC value is documented and communicated to
stakeholders.

3) CHANGE REQUESTS
Analysis of project performance may result in a change request to the cost and schedule baselines
or other components of the project management plan. Change requests are processed for review
and disposition through the Perform Integrated Change Control process.

4) PROJECT MANAGEMENT PLAN UPDATES
Any change to the project management plan goes through the organization's change control process
via a change request. Components that may require a change request for the project management
plan include but are not limited to:
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* Cost management plan. Changes to the cost management plan, such as changes to control
thresholds or specified levels of accuracy required in managing the project's cost, are
incorporated in response to feedback from relevant stakeholders.

= Cost baseline. Changes to the cost baseline are incorporated in response to approved
changes in scope, resources, or cost estimates

* Performance measurement baseline. Changes to the performance measurement baseline
are incorporated in response to approved changes in scope, schedule performance, or cost
estimates.

5) PROJECT DOCUMENTS UPDATES

Project documents that may be updated as a result of carrying out this process include but are not
limited to:

* Assumption log. Cost performance may indicate the need to revise assumptions on
resource productivity and other factors influencing cost performance.

= Basis of estimates. Cost performance may indicate the need to revisit the original basis of
estimates.

= Cost estimates. Cost estimates may need to be updated to reflect the actual cost efficiency
for the project.

= Lessons learned register. The lessons learned register can be updated with techniques that
were effective in maintaining the budget, variance analysis, earned value analysis,
forecasting, and corrective actions that were used to respond to cost variances.

* Risk register. The risk register may be updated if the cost variances have crossed, or are
likely to cross, the cost threshold.
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Questions

1. You are managing a project for a company that has previously done three projects that were
similar to it. You consult with the cost baselines, lessons learned, and project managers
from those projects, and use that information to come up with your cost estimate. What
technique are you using?

A. Parametric estimating

B. Net present value

C. Rough order of magnitude estimation
D. Analogous estimating

2. Weighted milestones, percent complete, etc., are techniques used in:
A. units of measure
B. levels of precision
C. levels of accuracy
D. earned value measurement

3. All estimates must be within +/- 20 %is an example of:
A. control thresholds
B. levels of precision
C. levels of accuracy
D. earned value measurement

4. Currency exchange rates are an example of:

A. units of measure

B. enterprise environmental factors
C. levels of accuracy

D. organizational process assets

5. Youare managing a software project when one of your stakeholders needs to make a change
that will affect the budget. You follow the procedures to implement the change. Which of
the following must get updated to reflect the change?

A. Project Management plan
B. Project cost baseline
C. Cost change control system
D. Project performance reviews
6. All of the following are tools and techniques of estimate costs except:
A. cost of quality
B. project management software
C. vendor bid analysis
D. benefit cost analysis
7. The total value of the control accounts is equal to:
A. value of work package cost estimates plus value of contingency reserve
B. value of the cost baseline plus the value of the management reserve
C. value of the activity cost estimates plus the value of the activity contingency reserve
D. value of the work package cost estimates plus value of the activity contingency reserve
8. Cost aggregation results in:
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A. cost estimates allocated to each activity
B. cost estimates allocated to each work package
C. cost estimates added together to create an estimate for the entire project
D. cost estimates added together to create an estimate for the product life cycle
9. The project budget is equal to:
A. value of work package cost estimates plus value of contingency reserve
B. value of the cost baseline plus the value of the management reserve
C. value of the activity cost estimates plus the value of the activity contingency reserve
D. value of the work package cost estimates plus value of the activity contingency reserve
10. The project funding requirements should equal:
A. the cost baseline
B. value of work package cost estimates plus value of contingency reserve
C. the cost baseline plus the management reserve
D. the cost baseline plus the contingency reserve
11. Your management has approved a contingency reserve for the project. There seems to be
some confusion between contingency reserve and management reserve. You explain that
management reserve is:
A. the difference between the maximum funding and the top end of the cost baseline
B. the same as contingency reserve
C. part of the cost baseline
D. under the discretion of the project manager
12. You’re working on a project that has an EV of $7,362 and a PV (BCWS) of $8,232. What’s
your SV?
A.-$870
B. $870
C.0.89
D. Not enough information to tell
13. You are working on a project with a PV of $56,733 and an SPI of 1.2. What’s the earned
value of your project?
A. $68,079.60
B. $47,277.50
C. §68,733
D. .72
14. You are working on a project with an SPI of .72 and a CPI of 1.1. Which of the following
BEST describes your project?
A. Your project is ahead of schedule and under budget.
B. Your project is behind schedule and over budget.
C. Your project is behind schedule and under budget.
D. Your project is ahead of schedule and over budget.
15. Your project has a BAC of $4,522 and is 13% complete. What is the earned value (EV)?
A. $3,934.14
B. There is not enough information to answer.
C. §587.86
D. $4,522

126



\\!A'f'

General Study 2 {; Engineering Project Management
\ /

Chapter 8
Project Quality Management
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General Objective of the Chapter:

Trainee will be able to describe and understand the process of Project Quality Management.

Detailed Objectives:

1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Quality Management process.

2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Manage Quality process.

3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Control Quality process.
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8.1. Overview

Project Quality Management includes the processes for incorporating the organization's quality
policy regarding planning, managing, and controlling project and product quality requirements in
order to meet stakeholders’ objectives. Project Quality Management also supports continuous
process improvement activities as undertaken on behalf of the performing organization. The Project
Quality Management processes are:

* Plan Quality Management. The process of identifying quality requirements and/or
standards for the project and its deliverables, and documenting how the project will
demonstrate compliance with quality requirements and/or standards.

= Manage Quality. The process of translating the quality management plan into executable
quality activities that incorporate the organization's quality policies into the project.

= Control Quality. The process of monitoring and recording the results of executing the
quality management activities to assess performance and ensure the project outputs are
complete, correct, and meet customer expectations.

Figure 8.1 provides an overview of the Project Quality Management processes.

The Plan Quality Management process is concerned with the quality that the work needs to have.
Manage Quality is concerned with managing the quality processes throughout the project. During
the Manage Quality process, quality requirements identified during the Plan Quality Management
process are turned into test and evaluation instruments, which are then applied during the Control
Quality process to verify these quality requirements are met by the project. Control Quality is
concerned with comparing the work results with the quality requirements to ensure the result is
acceptable. There are two outputs specific to the Project Quality Management Knowledge Area
that are used by other Knowledge Areas: verified deliverables and quality reports.
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Figure 8.1. Project Quality Management Overview.

8.2. Plan Quality Management

Plan Quality Management is the process of identifying quality requirements and/or standards for
the project and its deliverables, and documenting how the project will demonstrate compliance
with quality requirements and/or standards. The key benefit of this process is that it provides
guidance and direction on how quality will be managed and verified throughout the project. This
process is performed once or at predefined points in the project.

The inputs and outputs of this process are depicted in Figure 8.2. Figure 8.3 depicts the data flow
diagram for the process.

Quality planning should be performed in parallel with the other planning processes. For example,
changes proposed in the deliverables in order to meet identified quality standards may require cost
or schedule adjustments and a detailed risk analysis of the impact to plans.
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Figure 8.2. Plan Quality Management: Inputs, Tools & Techniques, and Outputs.
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8.2.1. Plan Quality Management: Inputs

5) PROJECT CHARTER
The project charter provides the high-level project description and product characteristics. It also
contains the project approval requirements, measurable project objectives, and related success
criteria that will influence the quality management of the project.

6) PROJECT MANAGEMENT PLAN

Project management plan components include but are not limited to:

* Requirements management plan. The requirements management plan provides the
approach for identifying, analyzing, and managing the requirements that the quality
management plan and quality metrics will reference.

* Risk management plan. The risk management plan provides the approach for identifying,
analyzing, and monitoring risks.

= Stakeholder engagement plan. The stakeholder engagement plan provides the method for
documenting the stakeholders’ needs and expectations that provide the foundation for
quality management.

» Scope baseline. The WBS along with the deliverables documented in the project scope
statement are considered while determining which quality standards and objectives are
suitable for the project, and which project deliverables and processes will be subjected to
quality review.

7) PROJECT DOCUMENTS

Project documents that can be considered as inputs for this process include but are not limited to:
= Assumption log. The assumption log has all the assumptions and constraints regarding
quality requirements and standard compliance.

* Requirements documentation. Requirements documentation captures the requirements
that the project and product should attain to meet stakeholder expectations. The components
of the requirements documentation include but are not limited to project and product quality
requirements.

» Requirements traceability matrix. The requirements traceability matrix links product
requirements to deliverables and helps to ensure each requirement in the requirements
documentation is tested.

= Risk register. The risk register contains information on threats and opportunities that may
impact quality requirements.

= Stakeholder register. The stakeholder register helps to identify stakeholders who have a
particular interest in or impact on quality, with the emphasis on the customer and project
sponsor needs and expectations.

8) ENTERPRISE ENVIRONMENTAL FACTORS

The enterprise environmental factors that can influence the Plan Quality Management process
include but are not limited to:

» Governmental agency regulations;

= Rules, standards, and guidelines specific to the application area;

» Geographic distribution;

» Organizational structure; and

= Marketplace conditions.
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9) ORGANIZATIONAL PROCESS ASSETS
The organizational process assets that can influence the Plan Quality Management process include
but are not limited to:
» Organizational quality management system including policies, procedures, and guidelines;
= Quality templates such as check sheets, traceability matrix, and others; and
» Historical databases and lessons learned repository.

8.2.2. Plan Quality Management: Tools and Techniques

4) EXPERT JUDGMENT
Expertise should be considered from individuals or groups with specialized knowledge or training
in the following topics:

» Quality assurance,

» Quality control,

* Quality measurements,

* Quality improvements, and

= Quality systems.

5) DATA GATHERING

Data-gathering techniques that can be used for this process include but are not limited to:

* Benchmarking. Benchmarking involves comparing actual or planned project practices or
the project's quality standards to those of comparable projects to identify best practices,
generate ideas for improvement, and provide a basis for measuring performance.

* Brainstorming. Brainstorming can be used to gather data creatively from a group of team
members or subject matter experts to develop the quality management plan that best fits the
upcoming project.

* Interviews. Project and product quality needs and expectations, implicit and explicit,
formal and informal, can be identified by interviewing experienced project participants,
stakeholders, and subject matter experts.

6) DATA ANALYSIS

Data analysis techniques that can be used for this process include but are not limited to:

= Cost-benefit analysis. A cost-benefit analysis is a financial analysis tool used to estimate
the strengths and weaknesses of alternatives in order to determine the best alternative in
terms of benefits provided. A cost-benefit analysis will help the project manager determine
if the planned quality activities are cost effective.

= Cost of quality. The cost of quality (COQ) associated with a project consists of one or
more of the following costs:

e Prevention costs. Costs related to the prevention of poor quality in the products,
deliverables, or services of the specific project.

e Appraisal costs. Costs related to evaluating, measuring, auditing, and testing the
products, deliverables, or services of the specific project.

e Failure costs (internal/external). Costs related to nonconformance of the products,
deliverables, or services to the needs or expectations of the stakeholders.

7) DECISION MAKING

A decision-making technique that can be used for this process includes but is not limited to
multicriteria decision analysis.
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8) DATA REPRESENTATION
Data representation techniques that can be used for this process include but are not limited to:

Flowcharts. Flowcharts are also referred to as process maps because they display the
sequence of steps and the branching possibilities that exist for a process that transforms one
or more inputs into one or more outputs. Flowcharts show the activities, decision points,
branching loops, parallel paths, and the overall order of processing by mapping the
operational details of procedures that exist within a horizontal value chain. One version of
a value chain, known as a SIPOC (suppliers, inputs, process, outputs, and customers)
model, is shown in Figure 8.4.

Logical data model. Logical data models are a visual representation of an organization's
data, described in business language and independent of any specific technology. The
logical data model can be used to identify where data integrity or other quality issues can
arise.

Matrix diagrams. Matrix diagrams help find the strength of relationships among different
factors, causes, and objectives that exist between the rows and columns that form the
matrix. In this process they facilitate identifying the key quality metrics that are important
for the success of the project.

Mind mapping. Mind mapping is a diagrammatic method used to visually organizing
information. A mind map in quality is often created around a single quality concept, drawn
as an image in the center of a blank landscape page, to which associated representations of
ideas such as images, words, and parts of words are added.

Suppliers Inputs Processes Outputs Customers
L] L] L] L]
L] L] L] L]
L] L] L] L]
L] L] L] L]

CUSTOMER

Requirements and

feedback loop

Requirements and
feedback loop

Requirements list Measurements list Requirements list Measurements list
® e e ee—— ®  ceeremeeee e —eee—— ® e eeee— ® e ee————
® e ® e L et L I
®  sescmsssssssmssssssss ®  sescmsssssssmssssssss ® sescmsssssssmsssssses ® sescmsssssssmsssssses
®  ceeremeees e ee—— ®  ceeremeeee e —eee—— L et ® s ee———

Figure 8.4. The SICOP Model.
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9) TEST AND INSPECTION PLANNING
During the planning phase, the project manager and the project team determine how to test or
inspect the product, deliverable, or service to meet the stakeholders’ needs and expectations, as
well as how to meet the goal for the product's performance and reliability.

10) MEETINGS
Project teams may hold planning meetings to develop the quality management plan.

8.2.3. Plan Quality Management: Outputs

2) QUALITY MANAGEMENT PLAN
The quality management plan is a component of the project management plan that describes how
applicable policies, procedures, and guidelines will be implemented to achieve the quality
objectives.

3) QUALITY METRICS

A quality metric specifically describes a project or product attribute and how the Control Quality
process will verify compliance to it. Some examples of quality metrics include percentage of tasks
completed on time, cost performance measured by CPI, failure rate, number of defects identified
per day, and total downtime per month.

4) PROJECT MANAGEMENT PLAN UPDATES

Any change to the project management plan goes through the organization's change control process
via a change request. Components that may require a change request for the project management
plan include but are not limited to:

* Risk management plan. Decisions on the quality management approach may require
changes to the agreed-upon approach to managing risk on the project, and these will be
recorded in the risk management plan.

= Scope baseline. The scope baseline may change as a result of this process if specific quality
management activities need to be added.

5) PROJECT DOCUMENTS UPDATES

Project documents that may be updated as a result of carrying out this process include but are not
limited to:

= Lessons learned register. The lessons learned register is updated with information on
challenges encountered in the quality planning process.

* Requirements traceability matrix. Where quality requirements are specified by this
process, they are recorded in the requirements traceability matrix.

» Risk register. New risks identified during this process are recorded in the risk register and
managed using the risk management processes.

= Stakeholder register. Where additional information on existing or new stakeholders is
gathered as a result of this process, it is recorded in the stakeholder register.

8.3. Manage Quality

Manage Quality is the process of translating the quality management plan into executable quality
activities that incorporate the organization's quality policies into the project. The key benefits of
this process are that it increases the probability of meeting the quality objectives as well as
identifying ineffective processes and causes of poor quality. Manage Quality uses the data and
results from the control quality process to reflect the overall quality status of the project to the
stakeholders. This process is performed throughout the project.
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The inputs, tools and techniques, and outputs of this process are depicted in Figure 8.5. Figure 8.6
depicts the data flow diagram of the process.

Manage Quality is sometimes called quality assurance, although Manage Quality has a broader
definition than quality assurance as it is used in non-project work. Quality assurance is about using
project processes effectively. It involves following and meeting standards to assure stakeholders

that the final product will meet their needs, expectations, and requirements.
e ¥ e
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Figure 8.5. Manage Quality: Inputs, Tools & Techniques, and Outputs.
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Figure 8.6. Manage Quality: Data Flow Diagram.
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8.3.1. Manage Quality: Inputs

1) PROJECT MANAGEMENT PLAN
Project management plan components include but are not limited to the quality management plan.
The quality management plan defines the acceptable level of project and product quality and
describes how to ensure this level of quality in its deliverables and processes.

2) PROJECT DOCUMENTS

Project documents that can be considered as inputs for this process include but are not limited to:
= Lessons learned register. Lessons learned earlier in the project with regard to managing
quality can be applied to later phases in the project to improve the efficiency and
effectiveness of managing quality.

* Quality control measurements. Quality control measurements are used to analyze and
evaluate the quality of the processes and deliverables of the project against the standards of
the performing organization or the requirements specified.

* Quality metrics. Quality metrics are verified as part of the Control Quality process.

* Riskreport. Risk report is used in the Manage Quality process to identify sources of overall
project risk.

3) ORGANIZATIONAL PROCESS ASSETS

The organizational process assets that can influence the Manage Quality process include but are
not limited to:

* Organizational quality management system that includes policies, procedures, and
guidelines;

= Quality templates such as check sheets, traceability matrix, test plans, test documents, and
others;

= Results from previous audits; and

» Lessons learned repository with information from similar projects.

8.3.2. Manage Quality: Tools and Techniques

1) DATA GATHERING
A data-gathering technique that can be used for this process includes but is not limited to checklists.
A checklist is a structured tool, usually component-specific, used to verify that a set of required
steps has been performed or to check if a list of requirements has been satisfied.

2) DATA ANALYSIS

Data analysis techniques that can be used for this process include but are not limited to:

* Alternatives analysis. This technique is used to evaluate identified options in order to
select which different quality options or approaches are most appropriate to use.

* Document analysis. The analysis of different documents produced as part of the output of
project control processes, such as quality reports, test reports, performance reports, and
variance analysis, can point to and focus on processes that may be out of control and may
expose meeting the specified requirements or stakeholders’ expectations.

= Process analysis. Process analysis identifies opportunities for process improvements. This
analysis also examines problems, constraints, and non-value-added activities that occur
during a process.

* Root cause analysis (RCA). Root cause analysis is an analytical technique used to
determine the basic underlying reason that causes a variance, defect, or risk. A root cause
may underlie more than one variance, defect, or risk.
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3) DECISION MAKING
A decision-making technique that can be used for this process includes but is not limited to
multicriteria decision analysis. Multicriteria decision making is used to evaluate several criteria
when discussing alternatives that impact project or product quality.

4) DATA REPRESENTATION

Data representation techniques that can be used for this process include but are not limited to:

= Affinity diagrams. Affinity diagrams can organize potential causes of defects into groups
showing areas that should be focused on the most.

= Cause-and-effect diagrams. Cause-and-effect diagrams are also known as fishbone
diagrams, why-why diagrams, or Ishikawa diagrams. This type of diagram breaks down the
causes of the problem statement identified into discrete branches, helping to identify the
main or root cause of the problem.

» Flowcharts. Flowcharts show a series of steps that lead to a defect.

* Histograms. Histograms show a graphical representation of numerical data. Histograms
can show the number of defects per deliverable, a ranking of the cause of defects, the
number of times each process is noncompliant, or other representations of project or product
defects.

» Matrix diagrams. The matrix diagram seeks to show the strength of relationships among
factors, causes, and objectives that exist between the rows and columns that form the matrix.
Scatter diagrams.

5) AUDITS

An audit is a structured, independent process used to determine if project activities comply with
organizational and project policies, processes, and procedures. A quality audit is usually conducted
by a team external to the project, such as the organization's internal audit department, PMO, or by
an auditor external to the organization.

6) DESIGN FOR X

Design for X (DfX) is a set of technical guidelines that may be applied during the design of a
product for the optimization of a specific aspect of the design. DfX can control or even improve
the product's final characteristics.

7) PROBLEM SOLVING

Problem solving entails finding solutions for issues or challenges. It can include gathering
additional information, critical thinking, creative, quantitative and/or logical approaches.
8) QUALITY IMPROVEMENT METHODS
Quality improvements can occur based on findings and recommendations from quality control
processes, the findings of the quality audits, or problem solving in the Manage Quality process.
8.3.3. Manage Quality: Outputs
1) QUALITY REPORTS
The quality reports can be graphical, numerical, or qualitative.

2) TEST AND EVALUATION DOCUMENTS
Test and evaluation documents can be created based on industry needs and the organization's
templates.

3) CHANGE REQUESTS

If changes occur during the Manage Quality process that impact any of the components of the
project management plan, project documents, or project or product management processes, the
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project manager should submit a change request and follow the Perform Integrated Change Control
process.
4) PROJECT MANAGEMENT PLAN UPDATES
Any change to the project management plan goes through the organization's change control process
via a change request. Components that may require a change request for the project management
plan include but are not limited to:
= Quality management plan. The agreed-upon approach to managing quality may need to
be modified due to the actual results.
= Scope baseline. The scope baseline may change as a result of specific quality management
activities.
= Schedule baseline. The schedule baseline may change as a result of specific quality
management activities.
= Cost baseline. The cost baseline may change as a result of specific quality management
activities.
5) PROJECT DOCUMENTS UPDATES
Project documents that may be updated as a result of carrying out this process include but are not
limited to:
= Issue log. New issues raised as a result of this process are recorded in the issue log.
= Lessons learned register. The lessons learned register is updated with information on
challenges encountered and how they could have been avoided as well as approaches that
worked well for the managing quality.
= Risk register. New risks identified during this process are recorded in the risk register and
managed using the risk management processes.
8.4. Control Quality
Control Quality is the process of monitoring and recording results of executing the quality
management activities in order to assess performance and ensure the project outputs are complete,
correct, and meet customer expectations. The key benefit of this process is verifying that project
deliverables and work meet the requirements specified by key stakeholders for final acceptance.
The Control Quality process determines if the project outputs do what they were intended to do.
The inputs, tools and techniques, and outputs of this process are depicted in Figure 8.7. Figure 8.8
depicts the data flow diagram of the process.
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The Control Quality process is performed to measure the completeness, compliance, and fitness
for use of a product or service prior to user acceptance and final delivery. This is done by measuring
all steps, attributes, and variables used to verify conformance or compliance to the specifications
stated during the planning stage.
8.4.1. Control Quality: Inputs
1) PROJECT MANAGEMENT PLAN
Project management plan components include but are not limited to the quality management plan.
The quality management plan defines how quality control will be performed within the project.
2) PROJECT DOCUMENTS
Project documents that can be considered as inputs for this process include but are not limited to:
= Lessons learned register. Lessons learned earlier in the project can be applied to later
phases in the project to improve quality control.
* Quality metrics. A quality metric specifically describes a project or product attribute and
how the Control Quality process will verify compliance to it.
* Test and evaluation documents. Test and evaluation documents are used to evaluate
achievement of the quality objectives.
3) APPROVED CHANGE REQUESTS
As part of the Perform Integrated Change Control process, a change log update indicates that some
changes are approved and some are not.
4) DELIVERABLES
A deliverable is any unique and verifiable product, result, or capability to perform a service that is
required to be produced to complete a process, phase, or project.
5) WORK PERFORMANCE DATA
Work performance data contains data on product status such as observations, quality metrics, and
measurements for technical performance, as well as project quality information on schedule
performance and cost performance.
6) ENTERPRISE ENVIRONMENTAL FACTORS
The enterprise environmental factors that can influence the Control Quality process include but are
not limited to:
* Project management information system;
= quality management software can be used to track errors and variations in processes;
= Governmental agency regulations; and
= Rules, standards, and guidelines specific to the application area.
7) ORGANIZATIONAL PROCESS ASSETS
The organizational process assets that can influence the Control Quality process include but are not
limited to:
» (Quality standards and policies;
» Quality templates, for example, check sheets, checklists, etc. and;
» [ssue and defect reporting procedures and communication policies.
8.4.2 Control Quality: Tools and Techniques
1) DATA GATHERING
Data-gathering techniques that can be used for this process include but are not limited to:
* Checklists. Checklists help in managing the control quality activities in a structured
manner.
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* Check sheets. Check sheets are also known as tally sheets and are used to organize facts in
a manner that will facilitate the effective collection of useful data about a potential quality
problem.
= Statistical sampling. Statistical sampling involves choosing part of a population of interest
for inspection. Sample frequency and sizes should be determined during the Plan Quality
Management process.
* Questionnaires and Surveys. Surveys may be used to gather data about customer
satisfaction after the deployment of the product or service.
2) DATA ANALYSIS
Data analysis techniques that can be used for this process include but are not limited to:
» Performance reviews. Performance reviews measure, compare, and analyze the quality
metrics defined by the Plan Quality Management process against the actual results.
* Root cause analysis (RCA). Root cause analysis is used to identify the source of defects.
3) INSPECTION
An inspection is the examination of a work product to determine if it conforms to documented
standards.
4) TESTING/PRODUCT EVALUATIONS
Testing is an organized and constructed investigation conducted to provide objective information
about the quality of the product or service under test in accordance with the project requirements.
5) DATA REPRESENTATION
Data representation techniques that can be used for this process include but are not limited to:
» Cause-and-effect diagrams. Cause-and-effect diagrams are used to identify the possible
effects of quality defects and errors.
= Control charts. Control charts are used to determine whether or not a process is stable or
has predictable performance.
= Histograms. Histograms can demonstrate the number of defects by source or by
component.
= Scatter diagrams. Scatter diagrams can show the planned performance on one axis and the
actual performance on the second axis.
6) MEETINGS
The following meetings may be used as part of the Control Quality process:
= Approved change requests review. All approved change requests should be reviewed to
verify that they were implemented as approved.
= Retrospectives/lesson learned. A meeting held by a project team to discuss:
e Successful elements in the project/phase,
e What could be improved,
e What to incorporate in the ongoing project and what in future projects, and
e What to add to the organization process assets.
8.4.3 Control Quality: Outputs
1) QUALITY CONTROL MEASUREMENTS
Quality control measurements are the documented results of Control Quality activities. They
should be captured in the format that was specified in the quality management plan.
2) VERIFIED DELIVERABLES
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A goal of the Control Quality process is to determine the correctness of deliverables. The results
of performing the Control Quality process are verified deliverables that become an input to the
Validate Scope process for formalized acceptance.
3) WORK PERFORMANCE INFORMATION
Work performance information includes information on project requirements fulfillment, causes
for rejections, rework required, recommendations for corrective actions, lists of verified
deliverables, status of the quality metrics, and the need for process adjustments.
4) CHANGE REQUESTS
If changes occur during the Control Quality process that may impact any of the components of the
project management plan or project documents, the project manager should submit a change
request. Change requests are processed for review and disposition through the Perform Integrated
Change Control process.
5) PROJECT MANAGEMENT PLAN UPDATES
Any change to the project management plan goes through the organization's change control process
via a change request. Components that may require a change request for the project management
plan include but are not limited to the quality management plan.
6) PROJECT DOCUMENTS UPDATES
Project documents that may be updated as a result of carrying out this process include but are not
limited to:
= Issue log. Many times, a deliverable that does not meet the quality requirements is
documented as an issue.
= Lessons learned register. The lessons learned register is updated with information on the
source of quality defects and how they could have been avoided as well as approaches that
worked well.
* Risk register. New risks identified during this process are recorded in the risk register and
managed using the risk management processes.
» Test and evaluation documents. Test and evaluation documents may be modified as a
result of this process in order to make future tests more effective.
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Questions

1. Comparing project practices to those of other organizations to identify best practices is
known as:
A. the cost of quality
B. cost-benefit analysis
C. benchmarking
D. design of experiments
2. A statistical method used to determine optimal conditions for producing the product is
called:
A. the cost of quality
B. cost-benefit analysis
C. benchmarking
D. design of experiments
3. Ensuring that each quality activity is worth the cost is confirmed through:
A. the cost of quality
B. cost-benefit analysis
C. benchmarking
D. design of experiments
4. Testing only part of a population that is representative of the whole is known as:
A. statistical sampling
B. benchmarking
C. design of experiments
D. the cost of quality
5. A SIPOC (supplier, inputs, process, outputs, customers) model is an example of:
A. cause-and-effect diagram
B. check sheets
C. Pareto diagram
D. flowchart
6. A cause-and-effect diagram is also known as:
A. Ishikawa diagram
B. scatter diagram
C. Pareto diagram
D. flowchart
7. A project manager is using a histogram to analyze defects found by the team during
inspection activities. What process is being performed?
A. Plan Quality Management
B. Control Quality
C. Manage Quality
D. Verify Scope
8. Which of the following is NOT an example of cost of quality?
A. Having team members spend extra time reviewing requirements with the stakeholders
B. Paying extra programmers to help meet a deadline
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C. Hiring extra inspectors to look for defects
D. Sending a crew to repair a defective product that was delivered to the client
9. You’re working with an audit team to check that your company’s projects all meet the same
quality standards. What process is being performed?
A. Plan Quality Management
B. Control Quality
C. Manage Quality
D. Perform Quality Management
10. Which of the following is NOT part of the Quality Management plan?
A. Strategies for handling defects and other quality problems
B. Guidance on how the project team will implement the company’s quality policy
C. Metrics for measuring your project’s quality
D. A description of which deliverables don’t have to be inspected
11. You’re managing a highway construction project. The foreman of your building team alerts
you to a problem that the inspection team found with one of the pylons, so you use an
Ishikawa diagram to try to figure out the root cause of the defect. What process is being
performed?
A. Quality Management
B. Plan Quality Management
C. Control Quality
D. Manage Quality
12. Which tool or technique is used to break data into categories for analysis?
A. Scatter chart
B. Histogram
C. Checklist
D. Flowchart
13. When is inspection performed?
A. At the beginning of the project
B. Any time a project deliverable is produced
C. Just before the final product is delivered
D. At the end of the project
14. What’s the difference between Control Quality and Manage Quality?
A. Control Quality involves charts like histograms and control charts, while Manage
Quality doesn’t use those charts.
B. Control Quality and Manage Quality mean the same thing.
C. Control Quality means inspecting for defects in deliverables, while Manage Quality
means auditing a project to check the overall process.
D. Manage Quality means looking for defects in deliverables, while Control Quality means
auditing a project to check the overall process.
15. Validated defect repair is an output of which process?
A. Integrated change control
B. Plan Quality Management
C. Control Quality
D. Manage Quality
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Project Resource Management
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General Objective of the Chapter:

Trainee will be able to describe and understand the process of Project Resource Management.

Detailed Objectives:

1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Resource Management process.

2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Estimate Activity Resources process.

3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Acquire Resources process.

4. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Develop Team process.

5. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Manage Team process.

6. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Control Resources process.
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9.1. Overview
Project Resource Management includes the processes to identify, acquire, and manage the
resources needed for the successful completion of the project. These processes help ensure that the
right resources will be available to the project manager and project team at the right time and place.
The Project Resource Management processes are:
* Plan Resource Management. The process of defining how to estimate, acquire, manage,
and utilize physical and team resources.
= Estimate Activity Resources. The process of estimating team resources and the type and
quantities of material, equipment, and supplies necessary to perform project work.
= Acquire Resources. The process of obtaining team members, facilities, equipment,
materials, supplies, and other resources necessary to complete project work.
= Develop Team. The process of improving competencies, team member interaction, and the
overall team environment to enhance project performance.
* Manage Team. The process of tracking team member performance, providing feedback,
resolving issues, and managing team changes to optimize project performance.
= Control Resources. The process of ensuring that the physical resources assigned and
allocated to the project are available as planned, as well as monitoring the planned versus
actual use of resources, and performing corrective action as necessary.

Figure 9.1 provides an overview of the Project Resource Management processes.

There is a distinction between the skills and competencies needed for the project manager to
manage team resources versus physical resources. Physical resources include equipment, materials,
facilities, and infrastructure. Team resources or personnel refer to the human resources. Personnel
may have varied skill sets, may be assigned full- or part-time, and may be added or removed from
the project team as the project progresses.

The project team consists of individuals with assigned roles and responsibilities who work
collectively to achieve a shared project goal.
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Figure 9.1. Project Quality Management Overview.
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9.2. Plan Resource Management

Plan Resource Management is the process of defining how to estimate, acquire, manage, and use
team and physical resources. The key benefit of this process is that it establishes the approach and
level of management effort needed for managing project resources based on the type and
complexity of the project. This process is performed once or at predefined points in the project.
The inputs, tools and techniques, and outputs of the process are depicted in Figure 9.2. Figure 9.3
depicts the data flow diagram for the process.

Plan Resource Management

Tools & Techniques

.1Expert judgment

.2 Data representation

» Hierarchical charts

*« Responsibility assignment matrix
* Text oriented formats

.3 Organizational theory

.4 Meetings

.1 Resource management plan
.2 Team charter

.3 Project documents updates
* Assumption log

+  Risk register

.1 Project charter
.2 Project management plan

¢ Quality management plan

*  Scope baseline

.3 Project documents

¢ Projectschedule

* Reguirements documentation
*  Risk register

+ Stakeholder register

.4 Enterprise environmental factors

k5 Organizational process assets _/

Figure 9.2. Plan Resource Management: Inputs, Tools & Techniques, and Outputs.
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Figure 9.3. Plan Resource Management: Data Flow Diagram.
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Resource planning is used to determine and identify an approach to ensure that sufficient resources
are available for the successful completion of the project. Project resources may include team
members, supplies, materials, equipment, services and facilities. Effective resource planning
should consider and plan for the availability of, or competition for, scarce resources.

Those resources can be obtained from the organization's internal assets or from outside the
organization through a procurement process. Other projects may be competing for the same
resources required for the project at the same time and location. This may significantly impact
project costs, schedules, risks, quality, and other project areas.

9.3. Estimate Activity Resources

Estimate Activity Resources is the process of estimating team resources and the type and quantities
of materials, equipment, and supplies necessary to perform project work. The key benefit of this
process is that it identifies the type, quantity, and characteristics of resources required to complete
the project. This process is performed periodically throughout the project as needed.

The inputs, tools and techniques, and outputs of this process are depicted in Figure 9.4. Figure 9.5

depicts the data flow diagram of the process.
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Figure 9.4. Estimate Activity Resources: Inputs, Tools & Techniques, and Outputs.
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Figure 9.5. Estimate Activity Resources: Data Flow Diagram.

9.4. Acquire Resources

Acquire Resources is the process of obtaining team members, facilities, equipment, materials,
supplies, and other resources necessary to complete project work. The key benefit of this process
is that it outlines and guides the selection of resources and assigns them to their respective
activities. This process is performed periodically throughout the project as needed.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 9.6. Figure 9.7
depicts the data flow diagram for the process.
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The resources needed for the project can be internal or external to the project-performing
organization. Internal resources are acquired (assigned) from functional or resource managers.
External resources are acquired through the procurement processes.

The project management team may or may not have direct control over resource selection because
of collective bargaining agreements, use of subcontractor personnel, a matrix project environment,
internal or external reporting relationships, or other reasons. It is important that the following
factors are considered during the process of acquiring the project resources:

* The project manager or project team should effectively negotiate and influence others who
are in a position to provide the required team and physical resources for the project.

» Failure to acquire the necessary resources for the project may affect project schedules,
budgets, customer satisfaction, quality, and risks. Insufficient resources or capabilities
decrease the probability of success and, in a worst-case scenario, could result in project
cancellation.

= [f the team resources are not available due to constraints such as economic factors or
assignment to other projects, the project manager or project team may be required to assign
alternative resources, perhaps with different competencies or costs. Alternative resources
are allowed provided there is no violation of legal, regulatory, mandatory, or other specific
criteria.

These factors should be considered and accounted for in the planning stages of the project. The
project manager or project management team will be required to document the impact of the
unavailability of required resources in the project schedule, project budget, project risks, project
quality, training plans, and other project management plans.

9.5. Develop Team

Develop Team is the process of improving competencies, team member interaction, and the overall
team environment to enhance project performance. The key benefit of this process is that it results
in improved teamwork, enhanced interpersonal skills and competencies, motivated employees,
reduced attrition, and improved overall project performance. This process is performed throughout
the project.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 9.8. Figure 9.9
depicts the data flow diagram for the process.
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Figure 9.8. Develop Team: Inputs, Tools & Techniques, and Outputs.
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Project managers require the skills to identify, build, maintain, motivate, lead, and inspire project
teams to achieve high team performance and to meet the project's objectives. Teamwork is a critical
factor for project success, and developing effective project teams is one of the primary
responsibilities of the project manager. Project managers should create an environment that
facilitates teamwork and continually motivates the team by providing challenges and opportunities,
providing timely feedback and support as needed, and recognizing and rewarding good
performance. High team performance can be achieved by employing these behaviors:

» Using open and effective communication,

* (Creating team-building opportunities,

» Developing trust among team members,

* Managing conflicts in a constructive manner,

* Encouraging collaborative problem solving, and

* Encouraging collaborative decision making.
Project managers operate in a global environment and work on projects characterized by cultural
diversity. Team members often have diverse industry experience, communicate in multiple
languages, and sometimes work with a “team language” or cultural norm that may be different
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from their native one. The project management team should capitalize on cultural differences, focus
on developing and sustaining the project team throughout the project life cycle, and promote
working together interdependently in a climate of mutual trust. Developing the project team
improves the people skills, technical competencies, and overall team environment and project
performance. It requires clear, timely, effective, and efficient communication between team
members throughout the life of the project. Objectives of developing a project team include but are
not limited to:

* Improving the knowledge and skills of team members to increase their ability to complete
project deliverables, while lowering costs, reducing schedules, and improving quality;

* Improving feelings of trust and agreement among team members to raise morale, lower
conflict, and increase teamwork;

» (Creating a dynamic, cohesive, and collaborative team culture to: (1) improve individual and
team productivity, team spirit, and cooperation; and (2) allow cross-training and mentoring
between team members to share knowledge and expertise; and

* Empowering the team to participate in decision making and take ownership of the provided
solutions to improve team productivity for more effective and efficient results.

9.6. Manage Team

Manage Team is the process of tracking team member performance, providing feedback, resolving
issues, and managing team changes to optimize project performance. The key benefit of this
process is that it influences team behavior, manages conflict, and resolves issues. This process is
performed throughout the project.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 9.10. Figure
9.11 depicts the data flow diagram for the process.
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Figure 9.10. Manage Team: Inputs, Tools & Techniques, and Outputs.
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teamwork and integrating the efforts of team members to create high-performance teams. Team
management involves a combination of skills with special emphasis on communication, conflict
management, negotiation, and leadership. Project managers should provide challenging
assignments to team members and provide recognition for high performance.

The project manager needs to be sensitive to both the willingness and the ability of team members
to perform their work and adjust their management and leadership styles accordingly. Team
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members with low-skill abilities will require more intensive oversight than those who have
demonstrated ability and experience.
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Figure 9.11. Manage Team: Data Flow Diagram.

9.7. Control Resources

Control Resources is the process of ensuring that the physical resources assigned and allocated to
the project are available as planned, as well as monitoring the planned versus actual utilization of
resources and taking corrective action as necessary. The key benefit of this process is ensuring that
the assigned resources are available to the project at the right time and in the right place and are
released when no longer needed. This process is performed throughout the project.

The inputs and outputs of this process are depicted in Figure 9.12. Figure 9.13 depicts the data flow
diagram for the process.
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Figure 9.12. Control Resources: Inputs, Tools & Techniques, and Outputs.

Management

PFrojec

Plan

Project management plan

Resource management plan

—

Project
Documents

Project documents

Issue log

Lessons learned register
Physical resource assignments
Project schedule

Resource breakdown structure
Resource requirements

Risk register

Directand

Monitor and

* Work performance information

e Control

Project Work

Perform

o Change reguests

Manage
Project Work

Work performance data

Conduct

Manage
Team

Procurements

agreements

Enterprise/

Organization

Organizational process assets

e Integrated
Change Control

Project

. Resource management
*  Schedule baseline
s  Cost baseline

Project management plan updates

Management
- B
Plan

plan

Project

Project documents updates
Assumption log
Issue log

Risk register

Documents

Lessons learned register
Physical resource assignments
Resource breakdown structure

Figure 9.13. Control Resources: Data Flow Diagram.

158




e
General Study )'f i\t Engineering Project Management
“‘*\ /

The Control Resources process should be performed continuously in all project phases and
throughout the project life cycle. The resources needed for the project should be assigned and
released at the right time, right place, and right amount for the project to continue without delays.
The Control Resources process is concerned with physical resources such as equipment, materials,
facilities, and infrastructure. Team members are addressed in the Manage Team process.
The Control Resources techniques discussed here are those used most frequently on projects. There
are many others that may be useful on certain projects or in some application areas.
Updating resource allocation requires knowing what actual resources have been used to date and
what is still needed. This is done mainly by reviewing the performance usage to date. Control
Resources is concerned with:

* Monitoring resource expenditures,

» [dentifying and dealing with resource shortage/surplus in a timely manner,

* Ensuring that resources are used and released according to the plan and project needs,

» Informing appropriate stakeholders if any issues arise with relevant resources,

* Influencing the factors that can create resources utilization change, and

» Managing the actual changes as they occur.
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Questions

1. You’ve just completed your staffing management plan. What process are you in?
A. Acquire Project Team
B. Develop Project Team
C. Plan Resource Management
D. Manage Project Team
2. You are writing a performance assessment for your team. Which process are you in?
A. Develop Project Team
B. Acquire Project Team
C. Manage Project Team
D. Plan Resource Management
3. Tom is using an organization chart to figure out how he’ll staft his project. What process is
he performing?
A. Plan Resource Management
B. Acquire Team
C. Develop Team
D. Manage Team
4. All of the following are elements of the resource management plan except:
A. Project staff assignments
B. Roles and responsibilities
C. Project organization charts
D. Staffing management plan
5. You’ve just completed your resource histogram. What process are you in?
A. Acquire Project Team
B. Develop Project Team
C. Plan Resource Management
D. Manage Project Team
6. All of the following statements are true regarding the Human Resource Planning process
except for which one?
A. Human Resource Planning involves determining roles and responsibilities.
B. One of the Human Resource Planning outputs includes project organization charts that
show the project’s reporting relationships.
C. The staffing management plan created in this process describes how and when resources
will be acquired and released.
D. A RAM (or RACI chart) is an output of this process that allows you to see all the people
assigned to an activity.
7. All of the following statements describe the activity list except which one?
A. The activity list is an output of the Activity Definition process.
B. The activity list includes all activities of the project.
C. The activity list is an extension of and a component of the WBS.
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D. The activity list includes an identifier and description of the activity.
8. This process can directly influence the project schedule.

A. Human Resource Planning

B. Acquire Resources

C. Activity Sequencing

D. Plan Contracting
9. All of the following are determined by the Plan Resources Management process except:

A. Project communication needs for stakeholders

B. Project roles and responsibilities

C. Reporting relationships for the project

D. Staffing management plan

10. Which of the following is not an output of the Develop Resource Plan process?
A. Project organizational chart
B. Roles and responsibilities
C. Project schedule
D. Staff management plan

11. Which of the following is an output of the Estimate Activity Resources process?
A. Resource breakdown structure
B. Risk breakdown structure
C. WBS
D. Activity list
12. Which of the following is not an output of resource planning?
A. Project staff assignments
B. Staffing management plan
C. List of roles and responsibilities
D. Project organization chart
13. Which of the following is not a process of human resource management?
A. Develop Resource Plan
B. Acquire Resources
C. Manage Stakeholder Expectations
D. Develop Project Team
14. Conflict management is a technique used in which of the following processes?
A. Estimate Activity Resources
B. Acquire Resources
C. Plan Resource Management
D. Manage Team
15. Co-location is a technique used in which of the following processes?
A. Plan Resource management
B. Acquire Team
C. Develop Team
D. Manage Team
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General Objective of the Chapter:
Trainee will be able to describe and understand the process of Project Communications
Management.

Detailed Objectives:
1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Communications Management process.
2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Manage Communications process.
3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Monitor Communications process.
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10.1. Overview

Project Communications Management includes the processes necessary to ensure that the
information needs of the project and its stakeholders are met through development of artifacts and
implementation of activities designed to achieve effective information exchange. Project
Communications Management consists of two parts. The first part is developing a strategy to
ensure communication is effective for stakeholders. The second part is carrying out the activities
necessary to implement the communication strategy.

The Project Communications Management processes are:

* Plan Communications Management. The process of developing an appropriate approach
and plan for project communication activities based on the information needs of each
stakeholder or group, available organizational assets, and the needs of the project.

* Manage Communications. The process of ensuring timely and appropriate collection,
creation, distribution, storage, retrieval, management, monitoring, and the ultimate
disposition of project information.

= . The Monitor Communications process of ensuring the information needs of the project
and its stakeholders are met.

Figure 10.1 provides an overview of the Project Communications Management processes.
Communication is the exchange of information, intended or involuntary. The information
exchanged can be in the form of ideas, instructions, or emotions. The mechanisms by which
information is exchanged can be in:

*  Written form. Either physical or electronic.

* Spoken. Either face-to-face or remote. Formal or informal (as in formal papers or social
media).

* Through gestures. Tone of voice and facial expressions.

* Through media. Pictures, actions, or even just the choice of words.

= Choice of words. There is often more than one word to express an idea; there can be subtle
differences in the meaning of each of these words and phrases.

Communications describe the possible means by which the information can be sent or received,
either through communication activities, such as meetings and presentations, or artifacts, such as
emails, social media, project reports, or project documentation.
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Figure 10.1. Project Communications Management Overview.

10.2. Plan Communications Management
Plan Communications Management is the process of developing an appropriate approach and plan
for project communications activities based on the information needs of each stakeholder or group,
available organizational assets, and the needs of the project. The key benefit of this process is a
documented approach to effectively and efficiently engage stakeholders by presenting relevant
information in a timely manner. This process is performed periodically throughout the project as

needed.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 10.2. Figure
10.3 depicts the data flow diagram for the process.
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Figure 10.2. Plan Communications Management: Inputs, Tools & Techniques, and Outputs.
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Figure 10.3. Plan Communications Management: Data Flow Diagram.

An effective communications management plan that recognizes the diverse information needs of
the project's stakeholders is developed early in the project life cycle. It should be reviewed regularly
and modified when necessary, when the stakeholder community changes or at the start of each new

project phase.
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On most projects, communications planning is performed very early, during stakeholder
identification and project management plan development.

While all projects share the need to communicate project information, the information needs and
methods of distribution may vary widely. In addition, the methods of storage, retrieval, and ultimate
disposition of the project information need to be considered and documented during this process.
The results of the Plan Communications Management process should be reviewed regularly
throughout the project and revised as needed to ensure continued applicability.

10.3. Manage Communications

Manage Communications is the process of ensuring timely and appropriate collection, creation,
distribution, storage, retrieval, management, monitoring, and the ultimate disposition of project
information. The key benefit of this process is that it enables an efficient and effective information
flow between the project team and the stakeholders. This process is performed throughout the
project. The Manage Communications process identifies all aspects of effective communication,
including choice of appropriate technologies, methods, and techniques. In addition, it should allow
for flexibility in the communications activities, allowing adjustments in the methods and
techniques to accommodate the changing needs of stakeholders and the project.

The inputs, tools, techniques, and outputs of this process are depicted in Figure 10.4. Figure 10.5
depicts the data flow diagram of the Manage Communications process.
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Figure 10.4. Manage Communications: Inputs, Tools & Techniques, and Outputs.
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This process goes beyond the distribution of relevant information and seeks to ensure that the
information being communicated to project stakeholders has been appropriately generated and
formatted, and received by the intended audience. It also provides opportunities for stakeholders
to make requests for further information, clarification, and discussion. Techniques and
considerations for effective communications management include but are not limited to:

* Sender-receiver models. Incorporating feedback loops to provide opportunities for
interaction/participation and remove barriers to effective communication.

* Choice of media. Decisions about application of communications artifacts to meet specific
project needs, such as when to communicate in writing versus orally, when to prepare an
informal memo versus a formal report, and when to use push/pull options and the choice of
appropriate technology.

* Writing style. Appropriate use of active versus passive voice, sentence structure, and word
choice.

* Meeting management. Preparing an agenda, inviting essential participants, and ensuring
they attend. Dealing with conflicts within the meeting or resulting from inadequate follow-
up of minutes and actions, or attendance of the wrong people.

= Presentations. Awareness of the impact of body language and design of visual aids.
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= Facilitation. Building consensus and overcoming obstacles such as difficult group
dynamics, and maintaining interest and enthusiasm among group members.

= Active listening. Listening actively involves acknowledging, clarifying and confirming,
understanding, and removing barriers that adversely affect comprehension.

10.4. Monitor Communications

Monitor Communications is the process of ensuring the information needs of the project and its
stakeholders are met. The key benefit of this process is the optimal information flow as defined in
the communications management plan and the stakeholder engagement plan. This process is
performed throughout the project.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 10.6. Figure
10.7 depicts the data flow diagram for the process.
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Figure 10.6. Monitor Communications: Inputs, Tools & Techniques, and Outputs.
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Figure 10.7. Monitor Communications: Data Flow Diagram.

Monitor Communications determines if the planned communications artifacts and activities have
had the desired effect of increasing or maintaining stakeholders’ support for the project's
deliverables and expected outcomes. The impact and consequences of project communications
should be carefully evaluated and monitored to ensure that the right message with the right content
(the same meaning for sender and receiver) is delivered to the right audience, through the right
channel, and at the right time. Monitor Communications may require a variety of methods, such as
customer satisfaction surveys, collecting lessons learned, observations of the team, reviewing data
from the issue log, or evaluating changes in the stakeholder engagement assessment matrix.

The Monitor Communications process can trigger an iteration of the Plan Communications
Management and/or Manage Communications processes to improve effectiveness of
communication through additional and possibly amended communications plans and activities.
Such iterations illustrate the continuous nature of the Project Communications Management
processes. Issues or key performance indicators, risks, or conflicts may trigger an immediate
revision.

170



e
General Study s Engineering Project Management

N

Questions

1. Which of the following is an input to plan communications?
A. stakeholder register
B. team directory
C. human resource plan
D. communications plan
2. Which plan is an input to plan communications management?
A. communications management plan
B. human resource plan
C. procurement management plan
D. project management plan
3. Which of the following is NOT an input to the Plan Communications Management process?
A. Enterprise environmental factors
B. Organizational process assets
C. Information gathering techniques
D. Project management plan
4. Which communication process is in the Monitoring and Controlling process group?
A. Manage Communications
B. None of the communications processes
C. Plan Communications Management
D. Monitor Communications
5. You are the project manager for the JHG Project. Management has requested that you create
a document detailing what information will be expected from stakeholders and to whom
that information will be disseminated. Management is asking for which one of the
following?
A. The roles and responsibilities matrix
B. The scope management plan
C. The communications management plan
D. The communications worksheet
6. All of the following are true regarding Communications Planning except for which one?
A. It’s the only output of the Communications Planning process.
B. It should be completed as early in the project phases as possible.
C. It’s tightly linked with enterprise environmental factors and organizational influences,
and lessons learned and historical information are two inputs that should get a lot of
attention during this process.
D. Communications requirements analysis, communications technology, and PMIS are
tools and techniques of this process.
7. Which of the following is not an output of communication planning?
A. Methods of communication
B. Communication constraints

171



e
General Study )'f i\& Engineering Project Management
~

C. Frequency of reporting the project status
D. Stakeholder management strategy
8. The communications management process goes beyond distributing relevant information

A. Focuses on establishing working relationships and standard formats for global
communication among stakeholders
B. Enables an effective and efficient information flow between the project team and its
stakeholders
C. Establishes individual and group responsibilities and accountabilities for communication
management
D. Protects confidential and sensitive information

9. One purpose of the communications management plan is to provide information about

A. Methods that will be used to convey information
B. Methods that will be used for releasing team members from the project when they are
no longer needed
C. Project organization and stakeholder responsibility relationships
D. Experience and skill levels of each team member
10. You are managing a project with team members located at customer sites on three different
continents. As you plan communications with your stakeholders, you should
TEVIEW ..ottt
A. Stakeholder management plan
B. Stakeholder register
C. Communications model
D. Communications channels
11. Work performance information is an output of which process?
A. Manage risks
B. Manage communications
C. Monitor communications
D. Report performance
12. As an output from Monitor Communications, it may be necessary to update the—
A. Risk register
B. Issue log
C. Corporate policies, procedures, and processes
D. Knowledge management system
13. . Changes in the communications management and stakeholder engagement plans should
trigger changes tothe.................cooooiiin
A. Project management plan
B. Communications strategy
C. Lessons learned register
D. Change control process
14. The purpose of work performance data in Monitor Communications is to—
A. Obtain data on organizational communications requirements
B. Review distributed information
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C. Review stakeholder communication strategies
D. Evaluate deliverable status
15. The key benefit of the Monitor Communications process is—
A. Sharing best practices with other project teams in the organization with lessons learned
B. Ensuring the information needs of stakeholders are met
C. Ensuring an optimal information flow among communication participants
D. Providing stakeholders with information about resolved issues, approved status, and
project status
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Project Risk Management
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General Objective of the Chapter:

Trainee will be able to describe and understand the process of Project Risk Management.

Detailed Objectives:

1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Risk Management process.

2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Identify Risks process.

3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Perform Qualitative Risk Analysis process.

4. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Perform Quantitative Risk Analysis process.

5. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Risk Responses process.

6. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Implement Risk Responses process.

7. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Monitor Risks process.
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11.1. Overview

Project Risk Management includes the processes of conducting risk management planning,
identification, analysis, response planning, response implementation, and monitoring risk on a
project. The objectives of project risk management are to increase the probability and/or impact of
positive risks and to decrease the probability and/or impact of negative risks, in order to optimize
the chances of project success.

The Project Risk Management processes are:

* Plan Risk Management. The process of defining how to conduct risk management
activities for a project.

» Identify Risks. The process of identifying individual project risks as well as sources of
overall project risk, and documenting their characteristics.

* Perform Qualitative Risk Analysis. The process of prioritizing individual project risks
for further analysis or action by assessing their probability of occurrence and impact as well
as other characteristics.

» Perform Quantitative Risk Analysis. The process of numerically analyzing the combined
effect of identified individual project risks and other sources of uncertainty on overall
project objectives.

* Plan Risk Responses. The process of developing options, selecting strategies, and agreeing
on actions to address overall project risk exposure, as well as to treat individual project
risks.

* Implement Risk Responses. The process of implementing agreed-upon risk response
plans.

= Monitor Risks. The process of monitoring the implementation of agreed-upon risk
response plans, tracking identified risks, identifying and analyzing new risks, and
evaluating risk process effectiveness throughout the project.

Figure 11.1 provides an overview of the Project Risk Management processes.
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Figure 11.1. Project Communications Management Overview.
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11.2. Plan Risk Management

Plan Risk Management is the process of defining how to conduct risk management activities for a
project. The key benefit of this process is that it ensures that the degree, type, and visibility of risk
management are proportionate to both risks and the importance of the project to the organization
and other stakeholders. This process is performed once or at predefined points in the project.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 11.2. Figure
11.3 depicts the data flow diagram for the process.

Plan Risk Management

Tools & Techniques Outputs

.1Project charter .1Expert judgment
.2 Project management plan .2 Data analysis

s Al components s Stakeholder analysis

.3 Project documents .BMeetings

* Stakeholder register
.4 Enterprise environmental factors
.5 Organizational process assets

Figure 11.2. Plan Risk Management: Inputs, Tools & Techniques, and Outputs.
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Figure 11.3. Plan Risk Management: Data Flow Diagram.
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The Plan Risk Management process should begin when a project is conceived and should be
completed early in the project. It may be necessary to revisit this process later in the project life
cycle, for example at a major phase change, or if the project scope changes significantly, or if a
subsequent review of risk management effectiveness determines that the Project Risk Management
process requires modification.

11.3. Identify Risks
Identify Risks is the process of identifying individual project risks as well as sources of overall
project risk, and documenting their characteristics. The key benefit of this process is the
documentation of existing individual project risks and the sources of overall project risk. It also
brings together information so the project team can respond appropriately to identified risks. This
process is performed throughout the project. The inputs, tools and techniques, and outputs of the
process are depicted in Figure 11.4. Figure 11.5 depicts the data flow diagram for the process.
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Figure 11.4. Identify Risks: Inputs, Tools & Techniques, and Outputs.

179



]
<t ye
General Study )’, '!\‘ Engineering Project Management
\ /
Management
Plan Plan
Procurement
Project management plan Management
- Reguirements management
plan - Procurement documentation
. Schedule management plan
- Cost management plan
- Quality management plan
- Resource management plan
- Risk management plan
- Scope baseline
. schedule baseline
. Cost baseline
Plan Risk

Management

Project .
Documents

Project documents updates
. Assumption log

. Issue log

. Lessons learned register

- Risk register
- Risk report

Project l
Documents

Project documents
Assumption log
Cost estimates
Issue log

Lessons learned register
Requirements documentation
Resource requirements
Stakeholder register

Conduct
Procurements

. Agreements

Enterprise/
Organization

- Enterprise environmental factors
. Organizational process assets

Figure 11.5. Identify Risks: Data Flow Diagram.

Identify Risks considers both individual project risks and sources of overall project risk.
Participants in risk identification activities may include the following: project manager, project
team members, project risk specialist (if assigned), customers, subject matter experts from outside
the project team, end users, other project managers, operations managers, stakeholders, and risk
management experts within the organization. While these personnel are often key participants for
risk identification, all project stakeholders should be encouraged to identify individual project
risks. It is particularly important to involve the project team so they can develop and maintain a
sense of ownership and responsibility for identified individual project risks, the level of overall
project risk, and associated risk response actions.

When describing and recording individual project risks, a consistent format should be used for risk
statements to ensure that each risk is understood clearly and unambiguously in order to support
effective analysis and risk response development. Risk owners for individual project risks may be
nominated as part of the Identify Risks process, and will be confirmed during the Perform
Qualitative Risk Analysis process. Preliminary risk responses may also be identified and recorded
and will be reviewed and confirmed as part of the Plan Risk Responses process.

Identify Risks is an iterative process, since new individual project risks may emerge as the project
progresses through its life cycle and the level of overall project risk will also change. The frequency
of iteration and participation in each risk identification cycle will vary by situation, and this will
be defined in the risk management plan.
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11.4. Perform Qualitative Risk Analysis
Perform Qualitative Risk Analysis is the process of prioritizing individual project risks for further
analysis or action by assessing their probability of occurrence and impact as well as other
characteristics. The key benefit of this process is that it focuses efforts on high-priority risks. This
process is performed throughout the project.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 11.6. Figure
11.7 depicts the data flow diagram for the process.
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.1 Project documents updates
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Figure 11.6. Perform Qualitative Risk Analysis: Inputs, Tools & Techniques, and Outputs.

Perform Qualitative Risk Analysis assesses the priority of identified individual project risks using
their probability of occurrence, the corresponding impact on project objectives if the risks occur,
and other factors. Such assessments are subjective as they are based on perceptions of risk by the
project team and other stakeholders. Effective assessment therefore requires explicit identification
and management of the risk attitudes of key participants in the Perform Qualitative Risk Analysis
process. Risk perception introduces bias into the assessment of identified risks, so attention should
be paid to identifying bias and correcting for it. Where a facilitator is used to support the Perform
Qualitative Risk Analysis process, addressing bias is a key part of the facilitator's role. An
evaluation of the quality of the available information on individual project risks also helps to clarify
the assessment of each risk's importance to the project.
Perform Qualitative Risk Analysis establishes the relative priorities of individual project risks for
Plan Risk Responses. It identifies a risk owner for each risk who will take responsibility for
planning an appropriate risk response and ensuring that it is implemented. Perform Qualitative Risk
Analysis also lays the foundation for Perform Quantitative Risk Analysis if this process is required.
The Perform Qualitative Risk Analysis process is performed regularly throughout the project life
cycle, as defined in the risk management plan. Often, in an agile development environment, the
Perform Qualitative Risk Analysis process is conducted before the start of each iteration.
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Figure 11.7. Perform Qualitative Risk Analysis: Data Flow Diagram.

11.5. Perform Quantitative Risk Analysis
Perform Quantitative Risk Analysis is the process of numerically analyzing the combined effect of
identified individual project risks and other sources of uncertainty on overall project objectives.
The key benefit of this process is that it quantifies overall project risk exposure, and it can also
provide additional quantitative risk information to support risk response planning. This process is
not required for every project, but where it is used, it is performed throughout the project.

The inputs and outputs of this process are depicted in Figure 11.8. Figure 11.9 depicts the data flow

diagram for the process.
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Perform Quantitative Risk Analysis is not required for all projects. Undertaking a robust analysis
depends on the availability of high-quality data about individual project risks and other sources of
uncertainty, as well as a sound underlying project baseline for scope, schedule, and cost.
Quantitative risk analysis usually requires specialized risk software and expertise in the
development and interpretation of risk models. It also consumes additional time and cost. The use
of quantitative risk analysis for a project will be specified in the project's risk management plan. It
is most likely appropriate for large or complex projects, strategically important projects, projects
for which it is a contractual requirement, or projects in which a key stakeholder requires it.
Quantitative risk analysis is the only reliable method to assess overall project risk through
evaluating the aggregated effect on project outcomes of all individual project risks and other
sources of uncertainty.

Perform Quantitative Risk Analysis uses information on individual project risks that have been
assessed by the Perform Qualitative Risk Analysis process as having a significant potential to affect
the project's objectives.

Outputs from Perform Quantitative Risk Analysis are used as inputs to the Plan Risk Responses
process, particularly in recommending responses to the level of overall project risk and key
individual risks. A quantitative risk analysis may also be undertaken following the Plan Risk
Responses process, to determine the likely effectiveness of planned responses in reducing overall
project risk exposure.

11.6. Plan Risk Responses

Plan Risk Responses is the process of developing options, selecting strategies, and agreeing on
actions to address overall project risk exposure, as well as to treat individual project risks. The key
benefit of this process is that it identifies appropriate ways to address overall project risk and
individual project risks. This process also allocates resources and inserts activities into project
documents and the project management plan as needed. This process is performed throughout the
project.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 11.10. Figure
11.11 depicts the data flow diagram for the process.
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Figure 11.10. Plan Risk Responses: Inputs, Tools & Techniques, and Outputs.
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Figure 11.11. Plan Risk Responses:

Data Flow Diagram.

Effective and appropriate risk responses can minimize individual threats, maximize individual
opportunities, and reduce overall project risk exposure. Unsuitable risk responses can have the
converse effect. Once risks have been identified, analyzed, and prioritized, plans should be
developed by the nominated risk owner for addressing every individual project risk the project
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team considers to be sufficiently important, either because of the threat it poses to the project
objectives or the opportunity it offers. The project manager should also consider how to respond
appropriately to the current level of overall project risk.

Risk responses should be appropriate for the significance of the risk, cost-effective in meeting the
challenge, realistic within the project context, agreed upon by all parties involved, and owned by a
responsible person. Selecting the optimal risk response from several options is often required. The
strategy or mix of strategies most likely to be effective should be selected for each risk. Structured
decision-making techniques may be used to choose the most appropriate response. For large or
complex projects, it may be appropriate to use a mathematical optimization model or real options
analysis as a basis for a more robust economic analysis of alternative risk response strategies.

Specific actions are developed to implement the agreed-upon risk response strategy, including
primary and backup strategies, as necessary. A contingency plan (or fallback plan) can be
developed for implementation if the selected strategy turns out not to be fully effective or if an
accepted risk occurs. Secondary risks should also be identified. Secondary risks are risks that arise
as a direct result of implementing a risk response. A contingency reserve is often allocated for time
or cost. If developed, it may include identification of the conditions that trigger its use.

11.7. Implement Risk Responses

Implement Risk Responses is the process of implementing agreed-upon risk response plans. The
key benefit of this process is that it ensures that agreed-upon risk responses are executed as planned
in order to address overall project risk exposure, minimize individual project threats, and maximize
individual project opportunities. This process is performed throughout the project.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 11.12. Figure
11.13 depicts the data flow diagram for the process.

Implement Risk Responses

Tools & Techniques

.1Project management plan .1 Expert judgment .1 cChange request

» Risk management plan .2Interpersonal and team skills .2 Project documents updates
.2 Project documents * influencing Issue log

s Lessons learned register .3 Project management information Lessons learned register

*  Risk register system
*  Risk report
.3 Organizational process assets

Project team assignments
Risk register
Risk report

Figure 11.12. Implement Risk Responses: Inputs, Tools & Techniques, and Outputs.
Proper attention to the Implement Risk Responses process will ensure that agreed-upon risk
responses are actually executed. A common problem with Project Risk Management is that project
teams spend effort in identifying and analyzing risks and developing risk responses, then risk
responses are agreed upon and documented in the risk register and risk report, but no action is taken
to manage the risk.
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Only if risk owners give the required level of effort to implementing the agreed-upon responses
will the overall risk exposure of the project and individual threats and opportunities be managed
proactively.

—
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+ Change request Change Control

Project management plan
*  Risk management plan
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Project
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Project documents n
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»  Risk report

Project documents updates

s Lessons learned register
Issue log

Project team assignments
Risk register

Risk report

Enterprise/
Organization

»  Organizational process assets

Figure 11.13. Implement Risk Responses: Data Flow Diagram.
11.8. Monitor Risks

Monitor Risks is the process of monitoring the implementation of agreed-upon risk response plans,
tracking identified risks, identifying and analyzing new risks, and evaluating risk process
effectiveness throughout the project. The key benefit of this process is that it enables project
decisions to be based on current information about overall project risk exposure and individual
project risks. This process is performed throughout the project.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 11.14. Figure
11.15 depicts the data flow diagram for the process.
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Figure 11.14. Monitor Risks: Inputs, Tools & Techniques, and Outputs.
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Figure 11.15. Monitor Risks: Data Flow Diagram.

In order to ensure that the project team and key stakeholders are aware of the current level of risk
exposure, project work should be continuously monitored for new, changing, and outdated
individual project risks and for changes in the level of overall project risk by applying the Monitor
Risks process. The Monitor Risks process uses performance information generated during project
execution to determine if:

* Implemented risk responses are effective,

= Level of overall project risk has changed,

= Status of identified individual project risks has changed,
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» New individual project risks have arisen,

= Risk management approach is still appropriate,

* Project assumptions are still valid,

= Risk management policies and procedures are being followed,

= Contingency reserves for cost or schedule require modification, and
» Project strategy is still valid.
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Questions

1. What’s the main output of the Risk Management processes?
A. The Risk Management plan
B. The risk breakdown structure
C. Work performance information
D. The risk register and project documents updates
2. The process of assessing the probability and consequences of identified risks to the project
objectives, assigning a risk score to each risk, and creating a list of prioritized risks
describes which of the following processes?
A. Quantitative Risk Analysis
B. Risk Identification
C. Qualitative Risk Analysis
D. Risk Management Planning
3. Each of the following statements is true regarding the risk management plan except for
which one?
A. The risk management plan is an output of the Risk Management Planning process.
B. The risk management plan includes a description of the responses to risks and triggers.
C. The risk management plan includes thresholds, scoring and interpretation methods,
responsible parties, and budgets.
D. The risk management plan is an input to all the remaining risk-planning processes.
4. Which of the following processes assesses the likelihood of risk occurrences and their
consequences using a numerical rating?
A. Qualitative Risk Analysis
B. Risk Identification
C. Quantitative Risk Analysis
D. Risk Response Planning
5. Projects are particularly susceptible to risk because—
A. People assume there will be problems
B. There is uncertainty in all projects
C. Project management tools are generally unavailable at the project team level
D. There are never enough resources to do the job
6. Two key inputs to the Perform Quantitative Risk Analysis process are the—
A. WBS and milestone list
B. Scope management plan and process improvement plan
C. Schedule management plan and cost management plan
D. Procurement management plan and quality baseline
7. On a typical project, when are risks highest and the cost of changes the lowest?
A. During the concept phase
B. At or near completion of the project
C. During the implementation phase
D. When the project manager is replaced
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8. The project scope statement should be used in the Identify Risk process because it—
A. Identifies project assumptions
B. Identifies all the work that must be done and, therefore, includes all the risks on the
project
C. Helps to organize all the work that must be done on the project
D. Contains information on risks from prior projects
9. Most of the project risks will be identified during which risk management processes?
A. Perform Quantitative Risk Analysis and Identify Risks
B. Identify Risks and Monitor Risks
C. Perform Qualitative Risk Analysis and Monitor Risks
D. Identify Risks and Perform Qualitative Risk Analysis
10. Beta is the Project Manager of a Road construction project. During a project review, Beta
realizes that one particular risk has occurred. To take appropriate action against risk that
has happened, Beta needs to refer to which document?
A. Risk response plan
B. Risk management plan
C. Risk breakdown structure
D. Risk register
11. During which stage of Risk planning are risks prioritized based on probability and impact?
A. Identify Risks
B. Plan Risk responses
C. Perform Qualitative risk analysis
D. Perform Quantitative risk analysis
12. During which stage of Risk planning are modeling techniques used to determine overall
effects of risks on project objectives for high probability, high impact risks?
A. Identify Risks
B. Plan Risk responses
C. Perform Qualitative risk analysis
D. Perform Quantitative risk analysis
13. Andrew is a Project Manager for Green Valley project. A risk management plan has been
prepared for the project. Which of the following should Andrew do next?
A. Perform Qualitative risk analysis
B. Perform Quantitative risk analysis
C. Identify Risks
D. Plan Risk responses
14. Which of the following processes has risk register as the primary output?
A. Plan Risk Management
B. Identify Risks
C. Monitoring and Control Risks
D. Perform Qualitative Risk Analysis
15. A process that involves prioritizing risks for further action or analysis by assessing the
impact and the probability of occurrence is called
A. Qualitative Risk Analysis
B. Risk Brainstorming

191



‘\‘A,f'

General Study ? :‘1 Engineering Project Management
\ /

C. Quantitative Risk Analysis
D. Risk Retrospective
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Project Procurement Management
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General Objective of the Chapter:

Trainee will be able to describe and understand the process of Project Procurement Management.

Detailed Objectives:

1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Procurement Management process.

2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Conduct Procurements process.

3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Control Procurements process.
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12.1. Overview

Project Procurement Management includes the processes necessary to purchase or acquire
products, services, or results needed from outside the project team. Project Procurement
Management includes the management and control processes required to develop and administer
agreements such as contracts, purchase orders, memoranda of agreements (MOAs), or internal
service level agreements (SLAs). The personnel authorized to procure the goods and/or services
required for the project may be members of the project team, management, or part of the
organization's purchasing department if applicable.

Project Procurement Management processes include the following:

* Plan Procurement Management. The process of documenting project procurement
decisions, specifying the approach, and identifying potential sellers.

= Conduct Procurements. The process of obtaining seller responses, selecting a seller, and
awarding a contract.

* Control Procurements. The process of managing procurement relationships, monitoring
contract performance, making changes and corrections as appropriate, and closing out
contracts.

Figure 12.1 provides an overview of the Project Procurement processes.

More than most other project management processes, there can be significant legal obligations and
penalties tied to the procurement process. The project manager does not have to be a trained expert
in procurement management laws and regulations but should be familiar enough with the
procurement process to make intelligent decisions regarding contracts and contractual
relationships. The project manager is typically not authorized to sign legal agreements binding the
organization; this is reserved for those who have the authority to do so.

The Project Procurement Management processes involve agreements that describe the relationship
between two parties—a buyer and a seller. Agreements can be as simple as the purchase of a
defined quantity of labour hours at a specified labour rate, or they can be as complex as multiyear
international construction contracts. The contracting approach and the contract itself should reflect
the simplicity or complexity of the deliverables or required effort and should be written in a manner
that complies with local, national, and international laws regarding contracts.
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Figure 12.1. Project Procurement Management Overview.

12.2. Plan Procurement Management
Plan Procurement Management is the process of documenting project procurement decisions,
specifying the approach and identifying potential sellers. The key benefit of this process is that it
determines whether to acquire goods and services from outside the project and, if so, what to
acquire as well as how and when to acquire it. Goods and services may be procured from other
parts of the performing organization or from external sources. This process is performed once or

at predefined points in the project.

The inputs, tools and techniques, and outputs of this process are depicted in Figure 12.2. Figure
12.3 depicts the data flow diagram of the process.
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Figure 12.2. Plan Procurement Management: Inputs, Tools & Techniques, and Outputs.

Defining roles and responsibilities related to procurement should be done early in the Plan
Procurement Management process. The project manager should ensure that the project team is
staffed with procurement expertise at the level required for the project. Participants in the
procurement process may include personnel from the purchasing or procurement department as
well as personnel from the buying organization's legal department. These responsibilities should
be documented in the procurement management plan. Typical steps might be:

» Prepare the procurement statement of work (SOW) or terms of reference (TOR).

= Prepare a high-level cost estimate to determine the budget. Advertise the opportunity.

» [Identify a short list of qualified sellers.

» Prepare and issue bid documents.

» Prepare and submit proposals by the seller.

» Conduct a technical evaluation of the proposals including quality.

» Perform a cost evaluation of the proposals.

= Prepare the final combined quality and cost evaluation to select the winning proposal.

* Finalize negotiations and sign contract between the buyer and the seller.
The requirements of the project schedule can significantly influence the strategy during the Plan
Procurement Management process. Decisions made in developing the procurement management
plan can also influence the project schedule and are integrated with the Develop Schedule process,
the Estimate Activity Resources process, and make-or-buy decisions.
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Figure 12.3. Plan Procurement Management: Data Flow Diagram.
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12.3. Conduct Procurements
Conduct Procurements is the process of obtaining seller responses, selecting a seller, and awarding
a contract. The key benefit of this process is that it selects a qualified seller and implements the
legal agreement for delivery. The end results of the process are the established agreements
including formal contracts. This process is performed periodically throughout the project as
needed.

The inputs, tools and techniques, and outputs of the Conduct Procurements process are depicted in
Figure 12.4. Figure 12.5 depicts the data flow diagram for the process.
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Figure 12.4. Conduct Procurements: Inputs, Tools & Techniques, and Outputs.
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Figure 12.5. Identify Risks: Data Flow Diagram.
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12.4. Control Procurements

Control Procurements is the process of managing procurement relationships; monitoring contract
performance, and making changes and corrections as appropriate; and closing out contracts. The
key benefit of this process is that it ensures that both the seller's and buyer's performance meet the
project's requirements according to the terms of the legal agreement. This process is performed
throughout the project as needed.

The inputs, tools and techniques, and outputs of this process are depicted in Figure 12.6. Figure
12.7 depicts the data flow diagram of the process.
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Figure 12.6. Control Procurements: Inputs, Tools & Techniques, and Outputs.
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Both the buyer and the seller administer the procurement contract for similar purposes. Each is
required to ensure that both parties meet their contractual obligations and that their own legal rights
are protected. The legal nature of the relationship makes it imperative that the project management
team is aware of the implications of actions taken when controlling any procurement. On larger
projects with multiple providers, a key aspect of contract administration is managing
communication among the various providers.

Because of the legal aspect, many organizations treat contract administration as an organizational
function that is separate from the project. While a procurement administrator may be on the project
team, this individual typically reports to a supervisor from a different department.

Control Procurements includes application of the appropriate project management processes to the
contractual relationship(s) and integration of the outputs from these processes into the overall
management of the project. This integration often occurs at multiple levels when there are multiple
sellers and multiple products, services, or results involved.

Administrative activities may include:

= (Collection of data and managing project records, including maintenance of detailed records
of physical and financial performance and establishment of measurable procurement
performance indicators;
» Refinement of procurement plans and schedules;
= Set up for gathering, analysing, and reporting procurement-related project data and
preparation of periodic reports to the organization;
* Monitoring the procurement environment so that implementation can be facilitated or
adjustments made; and
* Payment of invoices.
The quality of the controls, including the independence and credibility of procurement audits, is
critical to the reliability of the procurement system. The organization's code of ethics, its legal
counsel, and external legal advisory arrangements including any ongoing anti-corruption initiatives
can contribute to proper procurement controls.
Control Procurements has a financial management component that involves monitoring payments
to the seller. This ensures that payment terms defined within the contract are met and that
compensation is linked to the seller's progress as defined in the contract. A principal concern when
making payments is to ensure there is a close relationship of payments made to the work
accomplished. A contract that requires payments linked to project output and deliverables rather
than inputs such as labour hours has better controls.
Agreements can be amended at any time prior to contract closure by mutual consent, in accordance
with the change control terms of the agreement. Such amendments are typically captured in writing.
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Questions

1. You’re managing a project that might have to contract out work, and you’re comparing the
relative advantages and disadvantages of finding a seller versus having your company do
the work itself. Which process are you in?

A. Plan Procurement Management
B. Plan Contracting

C. Conduct Procurements

D. Request Seller Responses

2. You’re using a qualified seller list. Which process are you in?
A. Plan Procurement Management
B. Plan Contracting
C. Conduct Procurements
D. Request Seller Responses

3. You’'re creating source selection criteria for your contract. What process are you in?
A. Conduct Procurements
B. Control Procurements
C. Monitor Procurements
D. Plan Procurement Management

4. The process of Control Procurements falls under which process group
A. Planning
B. Closing
C. Monitoring and Control
D. Executing

5. Alice is a Project Manager. She is coordinating a bidder conference to allow vendors to get
clarification on the work that needs to be performed. Which phase of Project Management
is in progress?

A. Conduct Procurements
B. Plan Procurements

C. Control Procurements
D. Close Procurements

6. The inputs used in the process of Conduct Procurements includes all except
A. Seller Proposals
B. Procurement statement of work - Given
C. Source Selection Criteria
D. Agreements

7. The tools and techniques used in the process of Plan Procurement Management includes all
but
A. Make-or-buy analysis
B. Market Research
C. Bidder Conferences
D. Expert Judgment

8. The component of the project management plan that describes how a project team will
acquire goods and services from outside the performing organization is called
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A. Procurement Management Plan
B. Procurement Statement of Work
C. Procurement Documents
D. None of the above
9. A general management technique used to determine whether particular work can best be
accomplished by the project team or should be purchased from outside sources is called
A. Market Research
B. Make-or-buy Analysis
C. Expert Judgment
D. None of the above
10. The process that includes the contract management and change control processes required
to develop and administer contracts or purchase orders issued by authorized project team
members is known as:
A. Project Procurement Management
B. Project Time management
C. Project Cost Management
D. Project Risk Management
11. The process of managing procurement relationships, monitoring contract performance, and
making changes as appropriate is called
A. Plan Procurement Management
B. Control Procurements
C. Close Procurements
D. Conduct Procurements
12. In what part of the procurement process are you in if you are attempting to complete
procurement negotiations?
A. Plan procurement management
B. Conduct procurements
C. Control procurements
D. Close procurements
13. Vendor selection, vendor management, and documentation of lessons learned are tasks that
fall under this process:
A. Scope management
B. Conduct Procurements
C. Procurement management
D. Deliverable management
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Project Stakeholder Management
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General Objective of the Chapter:

Trainee will be able to describe and understand the process of Project Stakeholder Management.

Detailed Objectives:

1. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Identify Stakeholders process.

2. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Plan Stakeholder Engagement process.

3. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Manage Stakeholder Engagement process.

4. Trainee will be able to identify and understand the role, the inputs, the tools & techniques,
and outputs of the Monitor Stakeholder Engagement process.
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13.1. Overview

Project Stakeholder Management includes the processes required to identify the people, groups, or
organizations that could impact or be impacted by the project, to analyze stakeholder expectations
and their impact on the project, and to develop appropriate management strategies for effectively
engaging stakeholders in project decisions and execution. The processes support the work of the
project team to analyze stakeholder expectations, assess the degree to which they impact or are
impacted by the project, and develop strategies to effectively engage stakeholders in support of
project decisions and the planning and execution of the work of the project.

The Project Stakeholder Management processes are:

» Identify Stakeholders. The process of identifying project stakeholders regularly and
analyzing and documenting relevant information regarding their interests, involvement,
interdependencies, influence, and potential impact on project success.

» Plan Stakeholder Engagement. The process of developing approaches to involve project
stakeholders based on their needs, expectation, interests, and potential impact on the
project.

* Manage Stakeholder Engagement. The process of communicating and working with
stakeholders to meet their needs and expectations, address issues, and foster appropriate
stakeholder engagement involvement.

* Monitor Stakeholder Engagement. The process of monitoring project stakeholder
relationships and tailoring strategies for engaging stakeholders through the modification of
engagement strategies and plans.

Figure 13.1 provides an overview of the Project Stakeholder Management processes.

Proje akeholde anage = )
Identify Stakeholders Plan Stakeholder Manage Stakeholder Monitor Stakeholder
Engagement Engagement Engagement
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Figure 13.1. Project Stakeholder Management Overview.

Every project has stakeholders who are impacted by or can impact the project in a positive or

negative way. Some stakeholders may have a limited ability to influence the project's work or

outcomes; others may have significant influence on the project and its expected outcomes.
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Academic research and analyses of high-profile project disasters highlight the importance of a
structured approach to the identification, prioritization, and engagement of all stakeholders. The
ability of the project manager and team to correctly identify and engage all stakeholders in an
appropriate way can mean the difference between project success and failure. To increase the
chances of success, the process of stakeholder identification and engagement should commence as
soon as possible after the project charter has been approved, the project manager has been assigned
and the team begins to form.

Stakeholder satisfaction should be identified and managed as a project objective. The key to
effective stakeholder engagement is a focus on continuous communication with all stakeholders,
including team members, to understand their needs and expectations, address issues as they occur,
manage conflicting interests, and foster appropriate stakeholder engagement in project decisions
and activities. The process of identifying and engaging stakeholders for the benefit of the project
is iterative. Although the processes in Project Stakeholder Management are described only once,
the activities of identification, prioritization, and engagement should be reviewed and updated
routinely, and at least at the following times when:

» The project moves through different phases in its life cycle,

= Current stakeholders are no longer involved in the work of the project or new stakeholders
become members of the project's stakeholder community, or

» There are significant changes in the organization or the wider stakeholder community.

13.2. Identify Stakeholders

Identify Stakeholders is the process of identifying project stakeholders regularly and analyzing and
documenting relevant information regarding their interests, involvement, interdependencies,
influence, and potential impact on project success. The key benefit of this process is that it enables
the project team to identify the appropriate focus for engagement of each stakeholder or group of
stakeholders. This process is performed periodically throughout the project as needed. The inputs,
tools and techniques, and outputs of the process are depicted in Figure 13.2. Figure 13.3 depicts
the data flow diagram for the process.
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\d 4
Figure 13.2. Identify Stakeholders: Inputs, Tools & Techniques, and Outputs.
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Figure 13.3. Identify Stakeholders: Data Flow Diagram.

This process frequently occurs for the first time in a project either prior to or at the same time the
project charter is developed and approved. It is repeated as necessary, but should be performed at
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the start of each phase and when a significant change in the project or the organization occurs. Each
time the identification process is repeated, the project management plan components and project
documents should be consulted to identify relevant project stakeholders.

13.3. Plan Stakeholder Engagement

Plan Stakeholder Engagement is the process of developing approaches to involve project
stakeholders based on their needs, expectations, interests, and potential impact on the project. The
key benefit is that it provides an actionable plan to interact effectively with stakeholders. This
process is performed periodically throughout the project as needed.

The inputs, tools and techniques, and outputs of the process are depicted in Figure 13.4. Figure
13.5 depicts the data flow diagram for the process.

Plan Stakeholder Engagement

Tools & Techniques

-1Project charter -1Expert judgment .15takehold er engagement plan
.2 Project management plan .2 Data gathering
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.5 Enterprise environmental factors \:5 Meetings /

KE{)rga nizational process assets _/
Figure 13.4. Plan Stakeholder Engagement: Inputs, Tools & Techniques, and Outputs.

An effective plan that recognizes the diverse information needs of the project's stakeholders is
developed early in the project life cycle and is reviewed and updated regularly as the stakeholder
community changes. The first version of the stakeholder engagement plan is developed after the
initial stakeholder community has been identified by the Identify Stakeholder process. The
stakeholder engagement plan is updated regularly to reflect changes to the stakeholder community.
Typical trigger situations requiring updates to the plan include but are not limited to:

*  When it is the start of a new phase of the project;

*  When there are changes to the organization structure or within the industry;

*  When new individuals or groups become stakeholders, current stakeholders are no longer
part of the stakeholder community, or the importance of particular stakeholders to the
project's success changes; and

* When outputs of other project process areas, such as change management, risk
management, or issue management, require a review of stakeholder engagement strategies.

The results of these adjustments may be changes to the relative importance of the stakeholders who
have been identified.
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Figure 13.5. Plan Stakeholder Engagement: Data Flow Diagram.

13.4. Manage Stakeholder Engagement

Manage Stakeholder Engagement is the process of communicating and working with stakeholders
to meet their needs and expectations, address issues, and foster appropriate stakeholder
involvement. The key benefit of this process is that it allows the project manager to increase support
and minimize resistance from stakeholders. This process is performed throughout the project. The
inputs, tools and techniques, and outputs of the process are depicted in Figure 13.6. Figure 13.7
depicts the data flow diagram for the process.
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Figure 13.6. Manage Stakeholder Engagement: Inputs, Tools & Techniques, and Outputs.
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Figure 13.7. Manage Stakeholder Engagement: Data Flow Diagram.

Manage Stakeholder Engagement involves activities such as:

= Engaging stakeholders at appropriate project stages to obtain, confirm, or maintain their
continued commitment to the success of the project;
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= Managing stakeholder expectations through negotiation and communication;
= Addressing any risks or potential concerns related to stakeholder management and
anticipating future issues that may be raised by stakeholders; and
= Clarifying and resolving issues that have been identified.
Managing stakeholder engagement helps to ensure that stakeholders clearly understand the project
goals, objectives, benefits, and risks for the project, as well as how their contribution will enhance
project success.

13.5. Monitor Stakeholder Engagement

Monitor Stakeholder Engagement is the process of monitoring project stakeholder relationships
and tailoring strategies for engaging stakeholders through modification of engagement strategies
and plans. The key benefit of this process is that it maintains or increases the efficiency and
effectiveness of stakeholder engagement activities as the project evolves and its environment
changes. This process is performed throughout the project. The inputs, tools and techniques, and
outputs of the process are depicted in Figure 13.8. Figure 13.9 depicts the data flow diagram for
the process.
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Figure 13.8. Monitor Stakeholder Engagement: Inputs, Tools & Techniques, and Outputs.
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Questions

1. The stakeholder management plan is used to:
A. Increase stakeholder support and decrease their negative impact
B. Identify all project stakeholders
C. Prioritize project stakeholders
D. assess how stakeholders will react to various scenarios
2. Which of the following is not an input to the Plan Stakeholder Engagement process?
A. Enterprise environmental factors
B. Organizational process assets
C. Work performance data
D. Stakeholder register
3. You take over for a project manager who has left the company, and realize that there are
stakeholders in the project who haven’t been included in any of the status meetings so far.
Some upper managers think the project is not going to succeed, and others are actively
thinking of canceling it. Which document is the FIRST one that you should create to solve
this problem?
A. Stakeholder register
B. Status report
C. Budget forecast
D. Performance report
4. Which Stakeholder Management process is in the Initiating process group?
A. Manage Stakeholder Engagement
B. Identify Stakeholders
C. Plan Stakeholder Engagement
D. Register Stakeholder
5. Which is NOT an input of the Identify Stakeholders process?
A. Agreements
B. Enterprise environmental factors
C. Project charter
D. Project Management plan
6. Which Stakeholder Management process is in the Monitoring and Controlling process
group?
A. Distribute Information
B. Manage Stakeholder Engagement
C. Plan Communications
D. Monitor Stakeholder Engagement
7. Work performance information is an output of Monitor Stakeholder Engagement. It
includes a number of items, one of which is—
A. Change requests
B. Issue log
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C. Documented lessons learned
D. Status of stakeholder engagement
8. Identifying strategies to promote productive involvement of stakeholders is useful to the
project manager as he or she works with stakeholders. It should be documented as part of
the—
A. Stakeholder register
B. Stakeholder engagement strategy
C. Stakeholder engagement plan
D. Stakeholder engagement assessment matrix
9. Multi-criteria decision analysis and voting are examples of—
A. Project reports as an input to Monitor Stakeholder Engagement
B. Work performance information as an output of Monitor Stakeholder Engagement
C. Tools and techniques used in Monitor Stakeholder Engagement
D. Updates from the Plan Stakeholder Engagement process
10. Which of the following is not included in the Stakeholder Management Plan?
A. Project lifecycle
B. Communications requirements
C. Impact of scope changes to stakeholders
D. Stakeholder management strategy
11. The implementation of which of the following processes decreases the risk of project
failure?
A. Manage stakeholder engagement
B. Control stakeholder engagement
C. Plan stakeholder management
D. Develop stakeholder engagement
12. Which of the following is not a tool used to manage the stakeholder engagement?
A. Communication methods
B. Interpersonal skills
C. Management skills
D. Issue log
13. Which of the following is/are not required for manage stakeholder engagement process?
A. Change management plan
B. Communications management plan
C. Stakeholder management plan
D. Change log
14. Which of the following knowledge area deals with identifying people, groups or
organizations that could impact or be impacted by a project that required building a 3-mile
long bridge connecting two island cities of a country?
A. Project Communications Management
B. Project Stakeholder Management
C. Project Integration Management
D. Communication Plan
15. Which one of the following is the best way to manage stakeholders?
A. Ensuring, they don't get to meet outside of work
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B. Meeting all of them when a milestone is ready
C. Keeping them informed throughout the project
D. Sending them gifts
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