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PREFACE

uch has changed since the publication of the first edition of this book, as the

field of project management (PM) is continually evolving. Part of that evolution

has involved a new approach for selecting project management tools from an
ad-hoc “choose as you use” approach to a more systematic approach of creating a PM
Toolbox that can be applied to many project situations. From this perspective, we feel
fortunate to have been part of the recent project management evolution.

We also feel fortunate to have had the opportunity to work firsthand with many
project managers and project office directors as they set about the task of creating their
initial PM Toolboxes based on the teachings of this text. Our personal understanding of
how project management is evolving and how it affects the needs for PM tools has been
greatly enhanced. This new understanding became the basis for the changes introduced
in this second edition.

The most significant changes in this edition are in four areas. First, we have focused
the content of the book on the fundamental project management practice areas to
create more depth in content. Next, we have maintained the traditional view of project
management tools but have also provided a contemporary set of tools that reflect the
changes in PM practices. Then, to strengthen an area that has created some of the most
positive reader feedback, we have enhanced the various tips, tricks, and examples found
throughout the book. Finally, we worked to create a stronger message concerning the
importance of creating a PM Toolbox that enables stronger alignment between busi-
ness strategy and project execution, between strategic goals and project deliverables,
and between the work of senior leaders and project managers.

This book has established itself as both educational lecture material and an industry
practice reference, which we hope to maintain with this second edition. Our heartfelt
thanks to the existing and future readers of this book; we hope you find it both enjoyable
and useful to read.

Of course, we would like to hear from you directly and get your feedback at
www.programmanagement-academy.com. Supplemental materials and templates can
be found on our web site as well.
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INTRODUCTION
TO THE PM TOOLBOX

onventional wisdom holds that project management (PM) tools are enabling

devices that assist a project manager in reaching an objective or, more specifi-

cally, a project deliverable or outcome. While this traditional role of PM tools is
more than meaningful, we believe that there is greater opportunity to provide value to
an organization and its project managers. In particular, each PM tool can be part of a set
of tools that makes up a project manager’s PM Toolbox.

The PM Toolbox, then, serves a higher purpose: (1) to increase efficiency of the
project players, (2) to provide the right information to support problem-solving and
decision-making processes, and (3) to help establish and maintain alignment among
business strategy, project strategy, and project execution outcomes.

Project management tools support the practices, methods, and various processes
used to effectively manage a project.! They are enabling devices for the primary players
on a project: the project manager, the specialists who make up the project team, the
executive leadership team, and the governance body.

PM tools include procedures, techniques, and job aids by which a project deliverable
is produced or project information is created. Similarly, A Guide to the Project Manage-
ment Body of Knowledge and other sources use the phrase “tools and techniques” in place
of what we define as PM tools.

PM tools may be either qualitative or quantative in nature. To illustrate, consider
two examples: the team charter and Monte Carlo analysis. They differ in the type of
information they process. The team charter provides a systematic procedure to process
qualitative information about authorizing a team to implement a project. Monte Carlo
analysis is a risk-planning tool that uses an algorithm to quantify risks. The heart of both
the qualitative and quantitative groups of tools—and all PM tools belong to one of these
groups—is in their systematic procedure.

Note that we don't talk about software tools here. True, many PM tools that we dis-
cuss in this book exist in a software format. However, our focus is not on tool formats.
Rather, we concentrate on the substance of PM tools: the use of tools to manage projects
more effectively and efficiently.

The design of a PM Toolbox should mirror the approach an organization takes for
establishing standardized project management methodologies and processes. A highly
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standardized set of methods and processes will in turn require an equally high level of
standardization of the PM Toolbox. Less standardization introduces more variability in
PM Toolbox design and use, and therefore more possibility for inconsistent results.

In practice, as organizations strive to grow and mature, project execution efficiency
and repeatability become increasingly important as the leaders of the organization look
for consistency in achieving business results. This means that project managers must be
armed with the right tools—those that support the business strategy, project strategy,
and project management methodologies and processes. It also means that the same
tools should be used across the gamut of projects with limited exceptions.

Standardization of a firm's PM Toolbox does not happen overnight. Rather, it is
an evolutionary process. In a practical sense, PM Toolboxes will look quite ad hoc at
first. The tendency is to begin building the PM Toolbox with existing tools due to a
project manager’s familiarity with them. So the early-stage PM Toolbox has more to do
with familiarity of use than with standardization. As a firm begins to mature its project
management practices, standardization of methodologies and processes begins to
take hold. This is when the PM Toolbox also begins to become more standardized, as
well as more aligned with the project strategy and the business strategy of the firm.

Construction of a PM Toolbox should be systematically driven, meaning that PM
tools are a vital part of an organization’s overall project execution mechanism. How-
ever, project execution must first be aligned to company strategy to be most effective.
When this is the case, the PM Toolbox becomes strategically aligned as well, as illustrated
in Figure 1.1.

As illustrated by the downward arrow, business strategy drives the project strategy,
which in turn drives methods and processes, which influences the PM Toolbox design.
For this downward flow to work, the PM Toolbox supports the project management
methodology and processes implemented by an organization. The methodology and
process in turn helps to implement the project strategy, which supports and is aligned
to the business strategy of a company in its quest for growth (upward arrow).

Business
Strategy

Project
Strategy

Project Management
Methodologies and Processes

PM ToolBox

Figure I.1: Strategically Aligned PM Toolbox
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ENABLING BUSINESS AND PROJECT STRATEGY

Looking at how projects and the management of those projects support the business
strategy of an organization is critical to understanding the strategic importance of the
PM Toolbox. Since alignment between the PM Toolbox and business strategy is driven
from the top of the pyramid (Figure 1.1), we start from there.

Historically, the strategic management and project management functions and pro-
cesses of a company have been defined and performed as independent entities, each
with its own purpose and set of activities.> Companies have come to realize, however,
that the time, money, and human effort invested in refining and improving each of these
independent functions and processes have not brought them closer to turning their
ideas into positive business results. Increasingly, this fact is leading business leaders to
the realization that strategy and project execution can no longer remain independent
if they wish to repeatedly achieve their desired business benefits and business value.
Rather, they must be integrated so that the formation of strategy and the execution of
strategy are tightly aligned.

Use of the Porter model is a simple approach to demonstrate at a high level the align-
ment among business strategy, project strategy, and PM Toolbox design (Figure 1.2).4

The essence of business strategy lies in devising ways to create both short-term and
long-term growth and sustainability for an enterprise. To equip themselves with the
opportunity, companies rely on their organizational resources.’ Visualize, for example,
project management as an organizational resource. Useful for this visualization can be
the framework of generic strategies, shown in Figure 1.2.5

DIFFERENTATION

Low High
Business Strategy:
Differentiation
< Project Strategy:
=) Fast Cycle Time
I Business Strategy:
Schedule Planning
Schedule Management
ltT) Risk Management
8 Business Strategy: | Business Strategy:
Low-Cost Best - Cost
Project Strategy: Project Strategy:
% Cost Containment Cost and Quality
- Business Strategy: | Business Strategy:
Cost Planning Cost Planning
Cost Management Cost Management
Performance

Figure 1.2: Aligning Business Strategy, Project Strategy, and PM Toolbox
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To understand the effect of business strategy, let’s use Porter’'s model as an example
to evaluate the strategies for three companies producing liquid crystal display (LCD)
projectors.

The core of differentiation strategies (high differentiation/high cost quadrant
in Figure 1.2) is an ability to offer customers something different from a company’s
competitors. This may include fast time to market (which we used as an example in
Figure 1.2), high quality, innovative technology, special features, superior service, and
so on. When striving for product superiority, LCD projector companies pursuing these
strategies provide cutting-edge features that customers are willing to pay a premium
price for.

Companies focusing on low-cost strategies aim at establishing a sustainable cost
advantage over rivals (low-cost/low-differentiation quadrant). The intent is to use the
low-cost advantage as a strategy to underprice rivals and take market share away from
them. Another strategic option is to earn a higher profit by selling at the going market
price. This is pursued with a good basic product that has few frills and continuous quest
for cost reduction without giving up quality and essential features.

Best-cost companies combine upscale features with low cost (low-cost/high-
differentiation quadrant). This should lead to superior value by meeting or exceeding
customer expectations on product features and surpassing their expectations on
price. At the same time, the aim is to become the low-cost provider of a product that
has good-to-excellent features and use that cost advantage to underprice rivals with
comparable features. Because such a company has the lowest cost compared with
similarly positioned rivals, the strategy is called a best-cost strategy.

In Figure 1.2, the blank quadrant of high cost/low differentiation is not a viable
option in the quest for short- or long-term business growth.

Now, let us use the model to see how the business strategy shapes project strategies.
Examples of three companies—Sirius, Park, and Prima—will help us illustrate the point.

Sirius’s business strategy is one of differentiation. The strategy uses innovation and
time-to-market speed as competitive advantages. The business strategy is executed
through product development projects, whose job it is to roll out new advanced LCD
projector chips faster and faster. This is where the project strategy comes into play,
focusing on overlap across project phase activities to shorten the project cycle time
and the management of risk due to a number of new technologies. The project strategy
emphasizes time and risk management.

Park’s business strategy is quite different from that of Sirius. Instead of the differen-
tiation and time-to-market emphasis that Sirius relentlessly pursues, Park has set out
to become the low-cost leader in the industry. To develop the ability and become the
leader in the industry, Park has had to employ a project strategy to continuously lower
project and product cost goals. Part of that effort has been perfecting project cost
planning and management methods for managing cost cutting within the projects.
Nurturing these competencies supports Park’s low-cost advantages.

The strategies of Sirius and Park exploit their schedule- and cost-focused project
strategies, respectively. In contrast, Prima relies on a best-cost strategy. The goal is to
have the best cost relative to competitors whose LCD projectors are of comparable qual-
ity. Accordingly, their project strategies emphasize high quality and low development
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cost. Project management methodologies and practices aim to accomplish cost and
quality goals through excellent cost and performance management.

These examples provide a context from which we can construct a common base
of understanding. First, companies select business strategies as a means of operating
within the markets that they serve. Although each type of strategy has the same
goal—to create and sustain business growth, ways to accomplish the goal differ. One
company builds a strategy on the basis of differentiation, another on low cost, and still
another on a best-cost approach.

Second, companies align their project strategies with their business strategy.
Consequently, in the case of Sirius, Park, and Prima, each company’s project strat-
egy is focused differently: schedule focus (Sirius), cost focus (Park), and cost/quality
focus (Prima).

Any of these approaches is, of course, acceptable. What is critically important, how-
ever, is that care should be taken to ensure that the projects and their associated project
strategies align to and support the business strategies of the enterprise.

PROJECT MANAGEMENT METHODOLOGIES
AND PROCESSES

As an organization grows and becomes more mature in its practices, the need for stan-
dardization of methodologies and processes invariably arises. This is due to increased
need for repeatability and consistency of project outcomes.

But what does standardization really mean? If we seek a standardized sequence of
project activities (that culminate in project deliverables and outcomes), then standard-
ized means the degree of absence of variation in implementing such activities.” Let’s use
Figure 1.3 to explain this.

At one extreme, there may be a complete variation in the project management
methods and processes. Literally, every time a process is performed, it is performed in
a different way. Obviously, 100 percent variation means that standardization is equal
to zero. This is often referred to as an ad-hoc approach. At the other extreme, methods
and processes may be 100 percent standardized, meaning a process is performed
in the same way every time. In this case, variation is zero percent. Between the two
extremes lies a continuum of methodologies and processes with different ratios of
standardization and variation.

Take, for example, process S on the x-axis of Figure 1.3, one of the many possible
PM methods (e.g., the critical chain scheduling methodology). The degree of standard-
ization and the degree of variation add up to 100 percent. If we go down the diago-
nal line to other methods, the degree of standardization will increase, and the degree
of variation will decrease; but their sum will remain constant at 100 percent. Moving
up the diagonal line will lead to a higher variation and lower standardization, still with
the sum of 100 percent. Using plain language, the lower the variation, the higher the
standardization; and the more varied the implementation of project activities, the less
standardized they are.
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Figure 1.3: Continuum of PM Methods and Processes

This means that organizations have a host of options when developing their
methodologies and processes—they can be more standardized or less standardized.
The rationale behind standardization is to create a predictable process that prevents
activities from differing completely from project to project, and from project manager
to project manager. Put simply, standardization saves project players the trouble of
reinventing a new method and process for each individual project® As a result, the
process is repeatable despite changes in customer expectations or management
turnover. The higher the standardization, the higher the repeatability.

When establishing standardized methodologies and processes, organizations have
a host of options to choose from. Some companies adopt one of the well-known
project management methodologies such as the PMBoK, PRINCE2, or Agile Scrum.
Many establish their own methodologies and processes based on how they normally
perform their project work. Still others combine approaches by utilizing elements of the
standard methodologies and then augmenting and customizing based on the culture
of their organization.

The decision about how much to standardize project management methodologies
and processes is a decision about the ratio of standardization and variation (popularly
called flexibility). It is driven by business strategy and by the types of projects needed to
realize the business strategy. Generally, projects of higher certainty will strive for higher
levels of standardization and lower levels of flexibility. According to experts, the majority
of projects in organizations belong to this group.’ Projects that face high uncertainty
require lower standardization and higher flexibility.

Selecting PM tools one at a time demands a substantial amount of resources and
expertise. It is not reasonable to presume that each project manager—especially if he
or she is less than experienced, as is the case with many—would have the resources
and expertise to quickly, smoothly, and consistently select his or her own set of tools.
Rather, such managers end up struggling to find the right PM tools and how to use them,
introducing variability in results. In contrast, having a standardized PM Toolbox capable
of supporting the methods and processes results in minimum variation (see Table 1.1).

Often, project managers assume that the PM Toolbox is of a one-size-fits-all nature.
This, of course, is incorrect. The PM Toolbox can come in many sizes, shapes, and flavors.
Logically, this is an issue related to the project management methodology and types of
projects the methodology serves. Since the PM Toolbox is aligned with the PM method-
ology used, it is understandable that the level of standardization of the methodology
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Table I.1: One-Tool-at-a-Time versus the

PM Toolbox Approach

Requirement
Speed
Repeatability

Concurrency

Impact on SPM Process

One-Tool-at-a-Time
Lower
Less repeatable

Less likely

PM Toolbox
Higher
More repeatable

More likely

impacts the standardization level of the PM Toolbox. For example, a methodology that
is highly standardized will probably be supported by a highly standardized PM Toolbox.

Regardless of whether an organization’s project management methods and pro-
cesses are standardized, flexible, or semiflexible, a PM Toolbox needs to be designed so
that it aligns with both the PM methods and processes employed as well as the strategy
of the project and the business strategies driving the need for the project. To accomplish
this, a process for selecting and adapting the PM Toolbox is needed.

CONSTRUCTING AND ADAPTING A PM TOOLBOX

PM tools serve two roles. First, in their conventional role, the tools are enabling devices
for reaching a project deliverable. Second, in their new role, they serve as basic building
blocks to construct the PM toolbox.

There are three major steps, each including several substeps, in constructing and
adapting a PM Toolbox for specific projects or a project organization (Figure 1.4):

1. Secure strategic alignment
2. Customize the PM Toolbox
3. Improve continuously

As detailed in the previous sections, aligning the PM Toolbox with the organization’s
business strategy tells us in broad terms what categories of project management tools
to select. This alignment drives the next step—customization of the PM Toolbox—by

Secure Strategic Customize PM Continuously

Alignment Toolbox Improve Toolbox

¢ Understand business e Customize by project e Forman
strategy — size, or — improvement team

¢ Visualize Toolbox * Customize by project ¢ Identify mechanisms
alignment family, or to collect ideas

* Align Toolbox with * Customize by project * Follow improvement
strategy type process

Figure 1.4: Steps for Constructing and Adapting a PM Toolbox
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selecting specific tools to use on the projects. The deployment of the PM Toolbox in
real-world projects will reveal its glitches and generate new learning, which leads to the
third step—continuous improvement of the toolbox. Details about each step follow.

Secure Strategic Alignment

One of the primary purposes of the PM Toolbox is to enable the implementation of
projects that affect the organization’s strategic business goals. To make this purpose
happen, the PM Toolbox needs to be in alignment with both the business and project
strategies, as we discussed earlier in this chapter. To be successful in designing the Tool-
box, therefore, project managers must have an understanding of the business strategy,
at least knowing if their company follows a fundamental strategy of being a market
leader, a market follower, a cost leader, or a customer service leader. However, many of
them do not have this level of understanding. Why? Among many reasons for this is the
fact that in many organizations, strategy formulation and implementation is viewed as
the executive’sdomain. They are tasked with charting the business strategy for the enter-
prise. Project managers often are not in a position to access this knowledge or show little
interest in gaining it. Project managers need to be tenacious by probing and digging to
comprehend the strategic reasons for executing the projects they are in charge of, even
if the strategy is not communicated to them.

This lack of strategic knowledge can create substantial obstacles for project man-
agers and will limit the strategic alignment of their PM Toolbox. To remove the obstacles,
project managers need to have conversations with top managers and convince them
that business strategy is key to planning and implementing projects and that project
managers need this knowledge in order to secure expected returns on their projects.
Our mandate is simple: Gain an understanding of your organization’s business strategy,
or designing the toolbox will be like shooting an arrow into the fog—we don’t know
where the target is or whether we hit it.

Visualizing Alignment

Part of understanding how a toolbox should align to business strategy is the ability to
clearly visualize the relationship. Earlier in the chapter, we laid the foundation for the
alignment by using examples of three companies—Sirius, Park, and Prima—to illustrate
how the PM Toolbox can be focused to support business strategies.

To visualize this alignment, in Figure 1.5 we show what we conveniently call
investment curves—a more precise term is the net present value curves—for three
comparable projects performed in alignment with their base business strategies.

Each curve shows four important points: (1) project start, (2) time to deployment,
(3) time to breakeven, and (4) salvage point. Project start is the time when the project
is initiated and begins to consume resource hours and budget; therefore, the cash
flow begins to turn negative. Investment and negative cash flow continue to increase
until the project is completed. At that time, the project outcome (a product, service,
or other capability) can be deployed, which constitutes time to deployment. Instead
of time to deployment, some project managers prefer the term project cycle time or,
simply, project completion. Note that negative cash flow usually reaches its peak at the
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Figure 1.5: Visualizing a Strategy-Driven Toolbox

time-to-deployment point. After that, the use of the project output begins to generate
returns (revenue, cost savings, efficiency gains), and the curve begins to turn upward.

Hopefully, the upward trend will continue until at least the time-to-breakeven point
is reached. This is the point where all investments in the project are equal to returns gen-
erated by the use of the project output. Beyond that point, the cash flow turns positive
and typically continues to do so until the project output is salvaged.

We use the curves to explain the nature of the PM Toolbox’s alignment with the
business strategy for each of the three companies discussed earlier. Consider, for
example, Sirius. A primary element of Sirius’s differention strategy is project cycle time
speed. Figure 1.5 illustrates that point: Time-to-deployment and time-to-breakeven
points are reached much sooner than for the other two companies. For this to be possi-
ble, Sirius needs a timeline-driven toolbox in which the central role and priority belong
to tools that can help enable fast cycle times. These may include tools such as the
Gantt chart, time-scaled arrow diagram, critical path diagrams, milestone charts, and so
on (Chapter 6). This does not mean that other components of the typical PM Toolbox
such as cost, risk, and stakeholder tools are ignored. Quite to the contrary—they
are important and have their role in the toolbox as well, but they are subjugated to
timeline-driven tools.

The case is different for the toolbox for Park, a company that concentrates on cost
leadership. Logically, then, most projects within Park are cost driven, searching to mini-
mize project cost whenever possible. This logic is apparent in Figure 1.5. The Park curve
shows less negative cash flow than those of Sirius and Prima. It is the intended goal and
realized outcome of project actions. To accomplish the project strategy, Park is willing to
take the longest time to reach time to deployment and time to breakeven. Crucial in this
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effortis a cost-driven toolbox that emphasizes cost, cost, and cost. Correspondingly, cost
estimates and cost baselines are carefully prepared, as is the assessment of return on
investment, even for small cost-cutting projects (Chapter 5).

Theintent to align the PM Toolbox with the business strategy is aggressively pursued
in Prima as well. The driving force is the best-cost strategy that is also translated to the
project level. As can be seen from Figure 1.5, time to deployment and time to breakeven
are shorter than Park’s, but longer than Sirius’s. This means that cost focus is lower than
Park’s but higher than Sirius’s. Such cost philosophy is closely intertwined with the need
for the project to emphasize performance goals more than the other two companies.
Given this situation, how does one shape a cost-performance-driven PM Toolbox?

A combination of well-balanced performance and cost tools has the priority. Formal
and informal voice of the customer tools and feature requirement tools are crucial for
hitting customers’ expectations, as are cost estimates and cost baselines. To Prima and
its customers, delivering on schedule is important, as keeping customers satisfied is not
possible without delivering when promised. Nevertheless, schedule goals are subju-
gated to performance and cost. Other tools, such as a risk management plan, are mod-
ified to support the combination of cost and performance focus. For example, the risk
management plan may be focused on lowering cost rather than schedule (Chapter 14).

As can be gleaned from our discussion, the nature of alignment of the toolbox is
reflected in the balance of two issues. First, many of the tools show up in all three tool-
boxes. The second issue concerns the situational approach: adapting tools to account
for the characteristics of the three toolboxes (see Table 1.2)

Customize the PM Toolbox

There are multiple options for customizing a strategically aligned PM Toolbox. Three
options are perhaps the most viable:

1. Customization by project size
2. Customization by project family
3. Customization by project type

The options are three different ways to select and adapt the toolbox. Each option has
the purpose of showing which specific project management tools to select and adapt for
the PM Toolbox. For this to be possible, each option is based on the particular method-
ology used, which has a large influence on the choice of tools.

An in-depth knowledge of individual tools is a prerequisite to each of the options
because you need to understand how each tool can support a project deliverable. We
will describe the customization options in turn and offer guidelines for selecting one of
them for implementation.

Customization by Project Size

Some organizations use project size as the key variable when customizing a PM Toolbox.
Their logic is that larger projects are more complex than smaller ones, or that size drives
differences in project management methodology complexity. The reasoning here is
that as the project size increases, so does the number of activities and resulting project
deliverables associated with a project, as well as the number of interactions among
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Table 1.2: Characteristics of Strategically Aligned Toolboxes

Company’s Core Business Strategy

Differentiation | Low-Cost Best-Cost

Nature of PM Toolbox

Schedule Performance-
Characteristics of the PM Toolbox Driven Cost Driven| Cost Driven

Central role and priority belong to schedule v
tools

Management attention is on schedule v
performance

PM spends majority of time managing to 4
schedule

Schedule tools are primary basis for decisions v

Other tools adapted to support schedule v
tools

AN

Central role and priority belong to cost tools

<

Management attention is on cost performance

Project manager spends majority of time v
managing cost

N

Cost tools are primary basis for decisions
Other tools adapted to support cost tools 4

Central role and priority belongs to v
cost-performance tools

Management attention on performance and v
cost
PM spends majority of time managing 4
performance requirements and cost

Performance and tools are primary basis for v
decisions

Other tools adapted to support performance v
tools

them. Worst of all, this number of interactions grows by compounding, rather than
linearly.’® Such increased complexity, then, has its penalty—larger projects require
more work to coordinate the increased number of interactions.

Since different project sizes require different processes and tools, we first need a way
to classify projects by size and then customize their toolboxes. For size classification we
draw on the experience of some companies. In Table 1.3, we present three examples.
All companies use three classes of project size: small, medium, and large. The units used
to measure project size are dollars or person-hour budgets. On the basis of the size, the
companies determined the managerial complexity of its project classes and processes.
The complexity further dictated the PM Toolbox makeup, a simplified example of which
is illustrated in Table 1.4. For the sake of simplicity, only the toolbox is shown, leaving
out the project deliverables.
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Table 1.3: Examples of Project Classification per Size in Three Companies

Project and Company Type

Product development projects in a $1 billion/

year high-technology manufacturer

Infrastructure technology projects in a
$300 million/year food processing company

Software development projects in a $40 million/
year customer relationship management software

company

Project Size
Small Medium Large
$1-2m $2-10m > $10m
< $50k $50-150k > $150k
300400 1,000-3,000 |>3,000
person-hours | person-hours | person-hours

Table 1.4: Examples of PM Toolbox Customization by Project Size

Project Size

Small

Medium

Large

Project Phases

Initiation

Project charter

Project charter

Skill inventory

Project charter

Stakeholder matrix

Stakeholder
strategy

Planning
Scope statement
WBS

Responsibility
matrix

Milestone chart
Scope statement
WBS or PWBS

Responsibility
matrix

Cost estimate
Gantt chart

Risk plan

Scope statement
WBS and PWBS

Responsibility
matrix

Cost estimate

Time-scaled arrow
diagram

P-l matrix

Execution

Progress report

Progress report
Change process

Change log

Gantt chart
Cost burn down
Risk register
Progress report

Project indicators

Change process
and log

Time-scaled arrow
diagram

Slip chart

EVM

Risk register

Closure

Final report

Final report
Change log

Postmortem
report

Final report

Postmortem
report

Closure checklist

EVM = earned value management; P-l = probability-impact; PWBS = program work breakdown structure;
WABS = work breakdown structure.
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As Table 1.4 indicates, some of the tools in the toolboxes for projects of different size
are the same, while others are different. For example, all use the summary status report
(Chapter 12) because all projects need to report on their performance. Since managerial
complexity of the three project classes and their processes call for different tools, some
of the tools differ. A P-I matrix (Chapter 14), for example, is needed only in large projects.
To be successful, the process team designing the toolbox should carefully balance the
standard tools with those that account for the specific size of the project.

Experience of these companies offers several guidelines for customizing the PM
Toolbox by project size:

B Identify a small number of project classes and their methodologies.

B Define each class by the size parameter.

B Match the project size with the proper toolbox, each tool supporting a specific
project deliverable.

Note that while customization by project size offers advantages of simplicity, it also
carries a risk of being generic, disregarding other situational variables. To some, these
other variables may be of vital importance, as will be pointed out in the next section on
customization by project family.

Customization by Project Family

When the PM Toolbox is strategically aligned, you can opt to customize it by family types
within an industry. Many companies choose such options in a belief that project fami-
lies in their industry are sufficiently unique to merit an industry-specific project family
methodology and toolbox.!!

As a group of organizations that compete directly with each other, an industry is
characterized by the nature of its environment and business risk. For example, com-
panies in the high-technology industry face an environment of dynamic technology
change. Because of this, their portfolio abounds with fast time-to-market projects driven
by the desire of their customers to continuously buy the latest and greatest technolog-
ical products and services. Combined, the business environment and risk profile create
similar challenges in families of projects. For example, a family of new product devel-
opment projects in high-tech industries face similar challenges. So do facilities manage-
ment projects, manufacturing projects, marketing projects, and information technology
projects within the same industry.

Often, project families are defined by the novelty of the capabilities the projects
produce. Generally, the more novel the capability, the more complex the projects.'?
This is because increasing novelty (newness or uniqueness) in projects leads to more
uncertainty, elevating the need for more flexibility in the processes and the supporting
toolbox. For example, as novelty grows:

B The more evolving the scope statement and WBS become.

The project time line becomes more fluid.

The cost estimates follow the fluidity of the schedules and scope.
More risks need to be identified and managed.
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Table 1.5: Customizing the Toolbox by Project Family

Proi . Project Phases
roject Family
(Novelty) Initiation Planning Execution Closure
Derivative Project charter Milestone chart | Progress report | Final report
projects
Financial scoring | Requirements
model baseline
WBS
Incremental Project charter Scope statement | Progress report | Final report
projects
Financial scoring | WBS or PWBS Change log Change log
model
Stakeholder map | Requirements Gantt chart Retrospective
baseline
Cost estimate Cost burn down
Gantt chart Risk register
Risk plan
Breakthrough Project charter Scope statement | Progress report | Final report
projects
Voting Models WABS or PWBS Project indicators | Postmortem
report
Stakeholder map | Requirements Change process | Closure checklist
baseline and log
Stakeholder Responsibility Milestone chart
strategy matrix matrix
Cost estimate Slip chart
Milestone chart | EVM
P-1 matrix Risk register

EVM = earned value management; P-l = probability-impact; PWBS = program work breakdown structure;
WBS = work breakdown structure.

A simple example reflecting these trends in adapting the toolbox for the three

classes of project families is illustrated in Table 1.5.

As the table shows, the toolboxes of the three classes of projects are similar in some
and different in other aspects. For example, all use schedules and progress reports. Still,
the schedules differ in that simple projects rely on a simple milestone chart, while com-
plex projects use a rolling wave type of the time-scaled arrow diagram. Obviously, the
variation in the novelty of the project is the source of the differences.

Customization by Project Type

While the previous two approaches to PM Toolbox customization rely on one dimen-
sion each—project complexity and project family as defined by novelty, respectively—
customization by project type uses both dimensions.'
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To make it more pragmatic, we will simplify the model, while maintaining its com-
prehensive nature. Each of the two dimensions includes two levels: (1) novelty of the
capability under development (low, high) and (2) project complexity (low, high). This
helps to create a two-by-two matrix that features four types of projects: routine, admin-
istrative, technical, and unique (see Figure 1.6).

A routine project is one having a low level of capability novelty (less than half of
the features are new) and low complexity (few cross-project interdependencies). Due
to the low levels of novelty and complexity, the project scope can normally be frozen
before project execution begins or early in the execution stage. Scope also remains fairly
stable, with few scope changes. With scope remaining stable, project scheduling, cost
management, and performance management are also quite static.

Typically, routine projects are performed within a single organization or organiza-
tional function (e.g., infrastructure technology). Examples include the following:

B Continuous improvement project in a department.

Upgrading an existing software application or existing product.
Adding a swimming pool to an existing hotel.

Developing a derivative model in a washing machine product line.
Expanding an established manufacturing line.

Administrative projects are similar to routine projects in terms of novelty. Business
goals and scope are normally well defined, stable, and detailed. The added complexity
requires the coordination of multiple organizational functions and the mapping of the
many functional interdependencies, but the lack of capability novelty allows for stan-
dard scheduling techniques. The same added complexity generally means larger project
size, with higher financial exposure, justifying the need for detailed bottom-up cost esti-
mates reconciled with financial targets contained in the project business case. Risk is
primarily related to the increased number of interactions between the function’s project
teams; therefore, additional risk planning and analysis is required.
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% Projects Projects
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Capability Novelty

Figure 1.6: Four Project Types
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Some examples of administrative projects are as follows:

B Corporate-wide organizational restructuring.

B Deploying a standard information system for a geographically dispersed organiza-
tion.

B Building a traditional manufacturing plant.

B Developing a new automobile model.

B Upgrading an enterprise computer system.

Technical projects consist of more than 50 percent of new technologies or features
at the time of project initiation. This creates a higher degree of uncertainty that requires
project flexibility. The goals, scope, and work breakdown structure (WBS) are simple due
to the low level of complexity, but they may take longer to fully define. The rolling wave
or similar approach can be used, meaning that only the schedule for the following 60 to
90 days can be planned in detail, while the remainder of the project schedule is rep-
resented only by milestones. Similarly, cost estimates are fluid as well. A detailed cost
estimate for the next 60 to 90 days can be detailed, while cost estimates for the remain-
der of the project are at the summary or rough order of magnitude level. The increased
technical novelty results in increased technical risk and the need for a more rigorous risk
management implementation and tools. Here are some examples:

B Reengineering a new product development process in an organization.
Developing a new software program.

Adding a line with the latest manufacturing technology to a semiconductor fab.
Developing a new model of a computer game.

For unique projects, business goals, detailed scope definition, and WBS develop-
ment takes time to evolve as a result of many new features and cross-project interde-
pendencies. The evolving nature of scope leads to the need for fluid schedules. Project
mapping and rolling-wave scheduling processes can be used to contend with the fluid-
ity. Similarly, cost estimates for milestones are more detailed in the near term and more
summary level for the longer term. A high level of project complexity exists due to mul-
tiple organizational functions required to execute unique projects, requiring integra-
tion tools such as the project map. Combined capability novelty and project complexity
push risks to the extreme, making it the single most challenging element to manage.
In response, a rigorous risk management plan is needed, as well as a combination of
tools such as the probability-impact (P-1) matrix and Monte Carlo analysis (Chapter 14).
Example technology projects include:

B Building a new light rail train system for a city.

Developing a new-generation integrated circuit.

Developing a new software suite.

Constructing that latest semiconductor fab.

Developing a platform product in an internally dispersed corporation.

Now that we have defined the four project types, we can move on to the next
step: Describe how the two dimensions impact the construction of the PM Toolbox.
Taken overall, the growing technical novelty in a project generates more uncertainty,
which consequently requires more flexibility in the tools chosen. In Figure 1.7 we show
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1. Precise project goals 1. Evolving project goals
2. Detailed, precise scope, large WBS 2. Evolving scope statement and
3. Complex critical path charts WBS, PWBS
4. Complex cost estimate and 3. Fluid, hierarchical scheduling (RW
baseline Gantt or milestone)
5. Qualitative risk response 4. Fluid milestone cost estimates
6. Stakeholder mapping & analysis 5. Fluid risk response, MCA
6. Power & Influence analysis
Administrative Unique
Projects Projects
1. Project goals
2. Scope
3.  Schedule
4. Cost
5. Risk
. 6. Stakeholders i
Routine Technical
Projects Projects
A A

-

. Simple, stable project goals . Simple, evolving project goals
. Simple, precise scope statement, . Simple, evolving scope statement
stable WBS and WBS

n
n

3. Simple Gantt chart, milestones 3. Fluid milestone charts
4. Simple cost estimating 4. Fluid milestone cost estimates
5. Informal risk response 5. Fluid P-I matrix, at times MCA
6. Stakeholder mapping 6. Stakeholder mapping

Key:  MCA = Monte Carlo Analysis RWA = rolling Wave Approach ~ WBS = Work Breakdown Structure

Figure 1.7: Customizing the PM Toolbox by Project Type

examples of several tools that have to be adapted to account for different processes
driven by different project types.

A summary comparison of the tools for the four project types reveals that they use
very similar types of tools. For example, all use the WBS. Still, when the same type of
tool is used, there are differences in their structure and how they are used. Consider, for
instance, Gantt and milestone charts. Both are used in the routine and unique projects,
but terms of use are significantly different. This is the situational approach—as the
nature of the PM processes changes, so does the PM Toolbox.

Which Customization Option to Choose?

We offer three options for the customization of the PM Toolbox. Each has its advan-
tages, disadvantages, and risks, and fits some situations better than others. To assist
with the selection, refer to Table 1.6. Customization by project size is a good option
when an organization has projects of varying size and needs a simple start toward more
mature forms of customization. In addition, projects of varying size characterized by
mature processes lend themselves well to this customization option. In an organiza-
tion that has a stream of projects that feature both mature and novel capabilities but
project size is not an issue, customization by project family may be the best option. This
is also a good option to go for when projects are dominated by a strong industry or
professional culture.
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Table 1.6: Project Situations and PM Toolbox Customization

Situation

Customization
by Project
Size

Customization
by Project
Family

Customization
by Project
Type

Simplest start to PM Toolbox 4
customization

Projects of varying size with mature v
capabilities
Projects with both mature and novel 4
capabilities, size not an issue

Projects with strong industry or v
professional culture

Projects of varying size with both mature v
and novel capabilities

Need for a unifying framework for all v
organizational projects

Customization of the PM Toolbox by project type is also a good option in situa-
tions where an organization has a lot of projects that significantly vary in size but also
in novelty of the solutions, such as a portfolio of government research and procure-
ment projects. Organizations searching for a unifying framework that can provide the
customization for all types of projects—from facilities to product development to man-
ufacturing process to customer service to information systems—may find customization
by project type an appropriate choice.

Continuously Improve the PM Toolbox

Once the Toolbox has been customized, it will be more effective if it is continuously
improved. Without such improvement, the Toolbox will gradually lose its effectiveness
and its ability to support the project management methods and tools employed and
the business strategy of the organization.'* Avoiding such a predicament and instead
sustaining an effective toolbox can be achieved through the following steps:

1. Form a PM Toolbox improvement team.
2. Identify mechanisms for collecting improvement ideas.
3. Follow an improvement process.

Form an Improvement Team

The toolbox improvement team is usually part of the process team responsible for
designing and managing project processes. This team has the total responsibility for
simplifying, improving, and managing the implementation of the PM Toolbox. Each
team member owns a piece of the toolbox, and, overall, the responsibility should be
distributed as evenly as possible across the team. When forming a team, it is important
to understand that management enforces, while the team operates and owns the
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toolbox. Since it is mostly project managers that must use the toolbox, we recommend
that the majority of the toolbox improvement team come from the PM ranks.

Identify Mechanisms for Collecting Improvement Ideas

Ideally, there should be a continuous stream of suggestions and ideas to improve the
customized toolbox. To secure such a stream, you can require that project teams address
PM Toolbox improvement suggestions as part of the retrospective or postmortem
reviews (Chapter 13). If the reviews find a need to change the toolbox, the team should
submit a change request. Change requests may come at any time from anyone involved
in projects. Note that requests are not the only way to collect the toolbox improvement
ideas. A survey, brown bag information-gathering sessions, or focus groups may also
be viable options to collect improvement ideas.

Follow an Improvement Process

A toolbox improvement process should define steps for acting on change requests,
including an escalation process for brokering requests that are turned down. Quickly
collecting and responding to PM Toolbox change requests is of vital importance. Also
significant are requests to deviate from various tools that are included in a toolbox,
usually the standardized tools. Deviations from standardized tools help to ensure that a
toolbox remains flexible. Since most deviation requests are submitted while a project is
in progress, it is important to respond as soon as possible. At a later time, the requests
can be evaluated to determine if the toolbox should be permanently modified to
include the requests.

Effectively constructing and adapting a PM Toolbox is predicated on the user’s
knowledge of individual PM tools. To help increase our readers’ knowledge, the chapters
that follow will detail a multitude of useful tools that can be chosen for inclusion in your
own PM Toolbox.
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PROJECT SELECTION

e have yet to witness an organization that had an overabundance of resources

to execute on their full list of ideas and projects. Quite the opposite, in fact.

Commonly, resources become overcommitted, and an organization needs to
make choices among possible projects.

As is usually the case, organizations have many more product, service, and infras-
tructure solutions or transformational change ideas than available resources to execute
them. As a result, an organization must find a way to broker competing demands for
its limited resources. Project selection techniques are used to identify and prioritize
projects that best support attainment of the business goals of an enterprise. Projects
are ranked and prioritized based on a set of criteria that represents business value
to the organization. Senior management can then allocate available resources to the
highest-value and most strategically significant projects. This is sometimes referred to
as resource capacity planning.

Additionally, the mix of projects within a portfolio is in a state of constant flux, as an
organization reevaluates its selections on an ongoing basis to respond to changes in the
business environment and other needs. Project selection tools allow an organization to
select projects for initiation and termination as conditions change.

This chapter is intended to help with the selection of projects based on the highest
value of the project’s return to an organization. We describe a number of tools that can
be added to a PM Toolbox that help to better evaluate the value a project offers, the
benefits it can deliver, and how well it aligns to business strategy. There are, of course,
many tools for selecting projects. In this chapter, we present the tools that we find most
ubiquitously used across a variety of industries and organizations, beginning with the
benefits map.

THE BENEFITS MAP

Effective project selection is about evaluating the potential value a project idea can
return to an organization, and then making deterministic choices about which of the
project ideas will be funded and resourced. We talked about the importance of taking a
strategy-driven approach to managing a project and to constructing a PM toolbox. This
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is because organizations are in business or mission for the long haul. The outcome of
their projects must contribute to the long-term viability of the enterprise by delivering
both short-term and long-term value. Projects that contribute to the achievement of the
long-term goals of the organization provide the greatest value.!

But what is value? The British European Standard (BSI) describes value as the
relationship between the satisfaction of need and the resources used to achieve that
satisfaction.? They use the diagram shown in Figure 2.1 to demonstrate this definition
of value.?

In the United States as well as other parts of the world, value with respect to business
and project management has come to be associated with the generation and deliv-
ery of anticipated business benefits. In turn, value management is often described in
terms of benefits management. The value diagram can therefore be updated as shown
in Figure 2.2 to demonstrate this more specific view of value.

So what is all this leading to? First, project managers must be able to describe the
value proposition of their projects in terms of the business benefits the project will create
for the organization. Second, the management team of the organization must also sift
through the value promise of each of its project opportunities in order to prevent an
over commitment of its limited resources.

Projects should be viewed as investments that a management team makes in hopes
of gaining an acceptable return. For many organizations, the objective measure of
value is in financial terms. Other organizations make a qualitative measure of value by
assessing the business benefits delivered in correlation to the strategic goals. In either
approach, business benefits are the outcomes of a project that provide value to the
organization in return for the investments made in the project. We begin by looking at
the qualitative assessment of business benefits value.

Enabling Benefits Management

Benefits management is about realizing the business results desired from the invest-
mentin a project. It is about management of the business goals that are driving the need
for a project and the achievement of the business results intended. A critical part of ben-
efits management is the development of a benefits management strategy. Creating a

Satisfaction of Need
Valug = —M8M
Use of Resources

Figure 2.1: BSI Description of Value

Business Benefits Achieved
Value =

Resources Expended

Figure 2.2: Business Benefits as a Measure of Value
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benefits management strategy involves identifying the specific business results that a
project must deliver to directly support the strategic goals of the enterprise.

Itis the benefits management strategy that forms the foundation of the project busi-
ness case (Chapter 3). The benefits map is an effective tool that documents the expected
benefits that are to be realized from the investment. It specifically charts the path from
the organization’s business strategy to the distinct benefits that are to be derived from
the output of a project.* The information provided by the benefits map supports the
cost/benefit analysis for a project and should become part of the project business case.

The benefits map can be depicted in visual form to provide a useful means to demon-
strate alignment of project deliverables to the business success factors for a project, and
to the expected business goals as displayed in Figure 2.3.

As demonstrated in the figure, the benefits map provides traceability between
project outcomes and deliverables to the benefits intended. It is essential to first
establish the overall vision and scope for a project, then communicate how the project
contributes to the objectives, and finally track the execution of the project to final
delivery of strategic business goals.

This tool is used to assist in the characterization of how specific project objectives
are met. However, benefits maps can become complex and confusing due to the
one-to-many relationships between project deliverables and outcomes to the objec-
tives. The critical component in building an effective benefits map is to ensure each
project deliverable or outcome is mapped to an objective, and every objective to the
business success factors.

Business Goal
Be first to market with new web-based financial service

!

Business Success Factors

!
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Figure 2.3: Example Project Benefits Map
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Developing a Benefits Map

The development of a benefits map is not a simple exercise because it requires knowl-
edge of both business strategy and detailed project execution. Because of this, however,
it is an extremely effective tool for aligning the setting of strategy and the implementa-
tion of strategy. These two sides of strategy were discussed in Chapter 1. The major steps
in creating a benefits map are described next.

Identify the Strategic Business Goals

The first activity involved in developing a benefits map is to define the strategic business
goals that are underwriting the need for the project. Strategic business goals define
what the company wants to achieve within a specific period of time, and are normally
defined at two levels of an organization: corporate strategic goals and business or
operating unit strategic goals.®

The purpose of corporate-level strategic goals is to align the various business units
toward a common purpose and direction, while business unit strategic goals serve to
focus the functional departments and work efforts of the people within a business unit.
Every enterprise is unique, and therefore every enterprise will have its own set of strate-
gic goals. It is common, however, to find strategic goals centered in a number of areas,
including:’

B Profitability

Competitive position
Employee relations

Product or solution leadership
Productivity

Employee development
Public responsibility

It should be pointed out that a business normally does not strive to identify strategic
goals in all areas presented in the list, but rather only in those areas that align with and
fully support attainment of the corporate mission.

When developing a benefits map, it is important that the designer do his or her
homework on identifying the correct strategic goal or goals that the project is intended
to help achieve. This can be accomplished only through knowledge of the business
aspects of an enterprise and through a series of discussions with the senior leaders of
the organization.

Define the Business Success Factors

With the strategic goal or goals identified, it is time to define how the achievement of
the strategic goals will be measured. The metrics used to define successful achievement
of the strategic goals become the business success factors for the project.

The business success factors transform the business results derived from strategic
goals into a specific statement of success that guides the organization as to how to
plan and execute their work. We define business success factors as the set of quantifiable
measures that describe the successful achievement of a project’s business results. It is the
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business success factors that bind the activities of strategy setting to those of strategy
implementation.

It is important to minimize the number of business success factors to the critical
few—three to six is an ideal number. During the early stages of a project, the factors
are used to align the project sponsor, executive stakeholders, and the project team on
what project success will likely mean. They form the foundation of the project business
case, and for the broader project team they establish the end state they will be working
to achieve.

Identify Project Outcomes

Through the use of the project work breakdown structure (Chapter 5) the primary out-
comes for the project are identified. These are normally defined at Level 2 or Level 3 of
the breakdown structure, before the detailed tasks associated with the creation of the
outcomes are documented.

Once project outcomes are identified, it normally works well to categorize the out-
comes by ownership. In other words, group all outcomes by each project sub team that
will be responsible for creating and delivering the outcome.

As shown in Figure 2.3, it works well to document the outcomes in what we refer to
as a series of team swim lanes. Even though the swim lanes look linear in nature, there is
not a time element to the benefits map, so the outcomes for each team do not have to
be documented in time sequence order. In fact, it is normally best not to, but rather to
try to align them with the business success factors that they support.

Perform the Mapping

This step simply involves graphically demonstrating, through the use of interconnecting
lines, the relationship between project outcomes and project objectives, and between
the project objectives and the business success factors. The use of color-coding of lines
associated with the particular project outcomes is especially helpful for larger projects.

Validating the Results

The final step in creating a benefits map is to validate that each project outcome directly
supports the achievement of a project objective, and that the project objective (through
the delivery of the project outcome) directly supports the achievement of the business
success factor it is associated with.

When completed, a project manager has a visual mapping of how a project outcome
supports the strategic goals of the firm via a direct link between project objectives and
business success factors.

Using a Benefits Map

Along with the project work breakdown structure, the benefits map is a useful tool for
establishing the overall scope of a project and for demonstrating the alignment between
project outcomes and deliverables to the business success factors. The benefits map
can also be used to communicate to top management, the project team, and other
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stakeholders how the strategy of the organization and project are melded together, and
how each business benefit will be realized.

The benefits map is intended to be used throughout the life of the project to ana-
lyze consequences caused by adjustments and changes as they occur to the original
project strategy and scope. The first use of the benefits map normally occurs as part
of the business case development process, where a high-level mapping of benefits to
project objectives to strategic intent is established. Further detail is then added dur-
ing detailed planning when the full comprehension of scope and traceability of project
outcomes to business benefits is necessary.

In organizations with established governance policies and a set of related processes,
the benefits map is often used as one of their key business-level monitoring and tracking
devices for the project.

Variations

At times, business benefits are described in terms of solutions to problems that have
been identified. If this is the case, a variation of the benefits map, often called the objec-
tives tree, is better suited to assess project value. The goals defined in the objectives tree
can be used to refine the project objectives.®

An objectives tree provides a visual representation that allows you to quickly and
completely articulate the scope of the problem you are attacking. It is used primarily in
the earliest stages of project definition.

As illustrated in Figure 2.4, the objectives—which are the means to solving a
problem—are decomposed into lower levels of detail and specificity.

When using the objectives tree to solve a problem, the core problem is reworded
into an objective that describes a desired end state. For example, suppose we are the
new product development team in charge of defining, designing, and producing our

Specify the next
generation tablet

product
Design User Functional Cost
Objectives Objectives Objectives Objectives
| Modular | | Drop resistant | | Zero turning radius | |10% price reduction|
| Open source | | Touch screen | | Secure login | | $150 BOM |
| Open architecture | |Ponable (backpack)l | 15 hour battery |
| Touch control | | Read in sunlight | | 2 clicks to website |

Figure 2.4: Example Objectives Tree
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company'’s tablet products. A primary object we would likely have at some point would
be to specify the next tablet that will be designed and manufactured. This primary objective
would then be decomposed into sub objectives that define solutions to the primary.
Decompose to at least three levels and then work your way back up the tree to validate
that the sub objectives are sufficient to achieve the objectives at the next-highest level.

The resulting objectives tree can be used as the basis for defining the core
requirements for the project, as discussed in Chapter 4.

Benefits

There are several advantages to be gained by both top management of an organization
and the project manager through the use of the benefits map. It helps to create better
clarification and understanding of the project strategy and scope, and establishes direct
alignment between objectives, outcomes, and the business benefits to be realized.

The benefits map also provides a systematic process to assess business benefits as
part of the project’s cost-benefit analysis, which is a critical element of the business case
of a project and in project selection.

Finally, it enables focused tracking and monitoring of progress toward realization of
the benefits as part of the project reporting process and establishes an effective means
for evaluating success of a project from a benefits realization perspective.

ECONOMIC METHODS

When quantitative methods are used to define project value to guide the project selec-
tion process, they are normally economically focused. We discuss the three most com-
mon economic methods for describing project value: payback time, net present value
(NPV), and internal rate of return (IRR).

Payback Time

Payback time is simply the length of time from when the project is officially initiated
until the cumulative cash flow (or cost savings) becomes positive. At that point all the
funds invested in the project have been recovered. As can be seen from the three project
cash flow scenarios in Table 2.1, the cash flow for Project 1 turns positive in six years, for
Project 2 in five years, and for Project 3 in eight years.

Payback time is a very conservative criterion and provides more protection against
future uncertainties than do either of the other economic methods (NPV and IRR).
However, it is insensitive to project size, since a project with massive investment
requirements may still have short payback time. Moreover, it takes no account of future
economic potential once payback is reached.

Net Present Value

Net present value takes into account the time value of money, in that a dollar a year from
now is worth less than a dollar today due to inflation. NPV discounts both future costs
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Table 2.1: Project Payback Time Examples

Project | Project 2 Project 3

Year | Cost|Revenue|Cum Cash|Cost|Revenue| Cum Cash|Cost|Revenue | Cum Cash
| 20 -20 30 -30 20 -20
2 50 -70 80 —-110 50 -70
3 80 —150 105 147 —68 78 —148
4 120 -270 110 154 -24 80 —228
5 200 200 —170 125 175 26 150 —378
6 450 630 10 150 210 86 375 525 —-228
7 500 775 260 160 220 146 525 735 —18
8 500 775 535 170 223 199 600 840 222
9 450 700 785 175 230 254 800 1,120 542

10 450 650 985 170 228 312 750 1,200 992

and revenues by the interest rate, according to the formula:

NPV(i, N) = i il
& (1+i)

In this formula, R, represents the net cash flows (cash inflow - cash outflow, at
time t), i is the discount rate or the rate the company pays for borrowed money,
expressed as a decimal fraction, and N is the total number of periods (years, months, etc).

Spreadsheet programs can be used to calculate NPV directly. You only need to enter
the discount rate and the values (or a vector of cells) into the NPV function. The result
is computed and displayed in the cell holding the function. Using the NPV function,
the NPV for three projects at a discount rate of 5, 10 and 15 percent are shown in
Table 2.2.

It can be seen that the more the future is discounted (i.e., higher the discount rate),
the less the NPV of the project. When comparing the three projects for project selection,
Project 3 delivers greater value than either Project 1 or Project 2 at all discount rates.
That is, the higher the NPV, the greater the economic value of a project.

Table 2.2: Project Net Present Value Examples

Project | Project 2 Project 3

NPV at NPV at NPV at

5% discount rate = $5,283 | 5% discount rate = $2,320 | 5% discount rate = $6,400
10% discount rate = $2,841 | 10% discount rate = $1,254 | 10% discount rate = $3,275
15% discount rate = $1,563 | 15% discount rate = $688 | |5% discount rate = $1,679
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NPV takes into account the magnitude of the project and the discount rate. It is
not a particularly conservative measure, however, since it incorporates estimated future
revenues that may not actually materialize.

Internal Rate of Return

Internal rate of return is simply the discount rate at which NPV for the cash flow is zero.
There is no closed-form formula for it. IRR must be computed iteratively by “honing in”
on the exact discount rate that produces an NPV of zero. Most spreadsheets have an IRR
function that allows the user to obtain an IRR. You need to only enter the list of values
(or a vector of cells) and a guess value of IRR. The function then carries out the iterative
calculation. For the projects shown in Table 2.2, the IRR values are as follows:

Project 1 IRR = 42 percent
Project 2 IRR = 40 percent
Project 3 IRR = 36 percent

By the IRR criterion, Project 1 is superior in economic value to the other two projects.
While IRR discounts future values, it takes no account of the size of the project. Project 3
promises a significantly greater total return than Project 1, but those returns are farther
in the future and follow a longer course of investment before cash flow turns positive.
Hence, the IRR for Project 2 is lower than for Project 1.

Using Economic Methods

Financially driven quantitative measures of value require data about revenues (or cost
savings) and costs expected to result from a project. They are thus appropriate primar-
ily for capital projects and projects intended to improve existing capabilities (products,
services, or infrastructure). In such cases, they allow a direct comparison of such projects
with alternative capital investments.

Care should be taken to ensure that the same economic method is used for all
project valuation calculations to provide a direct “apples-to-apples” comparison of
projects. Also ensure that you know your organization’s standard discount rate before
performing the calculations. For a comparison of the three economic methods, see the
example titled “Choosing an Economic Method.”

Choosing an Economic Method

As we have demonstrated, the three methods can give differing results on the
same set of projects. Which method should be chosen depends on the consid-
erations important to the decision maker. NPV is best used for projects with

(continued)
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large payoffs but gives little protection against future uncertainties. IRR like-
wise gives little protection against future uncertainties and may tend to give
preference to a project with modest total payoff but high return on a modest
investment. Payback time is a very conservative method, giving more protec-
tion than the other two methods against future uncertainty, but it does not
factor in the size of project payoff nor of the discounted value of future costs
and revenues. The consideration that is most important will govern the choice
of methods. Moreover, since these methods treat projects as capital invest-
ments, it would be appropriate to use whichever method the company uses
for evaluating its other capital investments, thus allowing a direct comparison
between project investments and other investments.

Benefits of Economic Methods

Quantitative measures are readily understandable. They enable the decision maker
and project managers to communicate more readily about financial considerations of
projects. They also make it easier to compare projects with other opportunities that are
vying for capital investment.

Also, once the necessary data are obtained, they are easy to compute. They also
make sensitivity testing easy by adjusting discount rates, time, and other input data.
Alternate scenarios about future costs and returns can be compared to test various
assumptions being made about project value against future uncertainty.

SCORING MODELS

A scoring model is little more than a list of criteria the decision maker wishes to take into
account when selecting projects from the list of candidate projects. Projects are then
rated by decision makers on each criterion, typically on a numerical scale with anchor
phrases. Finally, multiplying these scores by weightings and aggregating them across
all criteria will produce a score that represents the merit of the project. Higher scores
designate projects of higher value.

Developing a Scoring Model

Like other methods, scoring models follow the basic steps of the project selection
process: 1) Create the menu or list of candidate projects, 2) Develop the relevant
project selection criteria, 3) Rate projects against the selection criteria, and 4) Choose
the projects to invest funds and resources. To be fully functional and meaningful, the
models need the following inputs: (1) a menu of candidate projects, (2) strategic goals,
(3) project proposal or business case, and (4) historical information.

Since the purpose of the models is to help maximize the value of the selected
projects for the company, understanding which of the company’s strategic goals a
project supports is a key point. While these goals are described in the strategic and
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tactical plans of the organization, project proposals offer specifics on projects. To make
better decisions, decision makers should also rely on the historical information about
both the results of past project selection decisions and past project performance. When
these inputs are available, you can move to choose relevant project selection criteria.

Identify Relevant Scoring Criteria

A key factor in developing a successful scoring model is identifying an appropriate set
of scoring criteria that will reflect the strategic, financial, technical, and behavioral situa-
tion of the company. The challenge often seems to be in overcoming the temptation to
develop a detailed and, therefore, cumbersome list of criteria that becomes unmanage-
able. Narrowing down to the critical few criteria that really matter is rather difficult, but
necessary. Consider, for example, the criteria listed in the example titled “Criteria to Be
Considered in Project Selection.” To be used effectively, most of the criteria need to be
described in more specific terms. This further elevates the challenge of sticking with the
critical few. An effective approach used by some companies is in conceiving the list and
refining over time with the intent to reduce the number of scoring criteria to five or less.

Criteria to Be Considered in Project Selection

Scoring criteria that are relevant in project selection depend on the types of
projects and their situation. For example, the following criteria are typically
considered in choosing research and development projects. This list is intended
to be suggestive rather than comprehensive:

Cost to develop Total expected revenue

Probability of technical success | Probability of market success

Market size Market share

Alignment to strategic goals Strength of competition

Availability of required staff Degree of organizational commitment
Regulatory alignment Alignment to company policy

Although many of these criteria may be used in selecting different types of
projects, the important thing is to include in the analysis whatever criteria are
relevant to your project situation.

Constructing the Model

To construct a scoring model, you must understand and resolve several issues:

1. The form of model you want to use.

2. Categories of scoring criteria you want to use.
3. Value and importance of the criteria.

4. Measurement of the criteria.
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First, we will deal with formation of the model. A generic scoring model would have

the following form:
A(bB + cC + dD)(1 + eE)

Score =
fF(1 + gG)

The symbols A, B, C, D, E, F, and G represent the criteria to be included in the score for
the project. The value of each criterion for a given project is substituted in the formula.
The symbols b, ¢, d, ¢ f, and g represent the weights assigned to each criterion. In the
model, the criteria in the numerator are benefits, while the criteria in the denominator are
costs or other disbenefits. The values of the criteria are project specific and are normally
provided by the project team.

This model uses three categories of criteria:

1. Overriding criteria (e.g., A). These are factors of such great importance that if they
go to zero, the entire score should be zero. For instance, factors to be included in
the model might be measures of performance such as efficiency or total output.
A performance measure of zero should disqualify a project completely, regardless
of any other merit.

2. Tradablecriteria (B, C, D, F). These are factors that can be traded against one another;
a decrease in one is acceptable if accompanied by a sufficient increase in another.
For instance, a designer may be willing to trade between reliability and maintain-
ability, so long as “cost of ownership” remains constant. In this case, the weights
would reflect the relative costs of increasing reliability and making maintenance
easier. Cost F is shown as a single criterion that is relevant to all projects. Typically,
this would include monetary costs of the project. This might be disaggregated into
cost categories such as wages, materials, facilities, and shipping, if there is the pos-
sibility of a trade-off among these cost categories. If no such trade-off exists, the
costs should simply be summed and treated as a single factor.

3. Optional criteria. These are factors that may not be relevant to all projects: If they
are present, they should affect the score; but if they are absent, they should not
affect the score. Note that either costs or benefits may involve optional factors.
For instance, E in the formula represents a benefit that may not be a consideration
with all projects. It should be counted in the score only if it is relevant to a project.
For example, this might be a rating of ease of consumer use, which would not be
relevant to a project aimed at an industrial purpose. G in the formula represents an
“optional” cost that might not be relevant to all projects. Typically, this type of cost
is one in which the availability of some resource is a more important consideration
than its monetary costs. For instance, there may be limits on the availability of a
testing device, specialized computers, or a scarce skill such as a programmer. In
such a case, the hours or other measure of use should be included separately from
monetary cost and should apply only to those projects requiring that resource.

The second issue focuses on value and importance of criteria. Once the form of the
model is selected, the designers of the model need to distinguish between the value of
a criterion and the weight or importance of that criterion. In the preceding formula, B,
G, and D are the values of their respective factors for a specific project, while b, ¢, and d
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are the weights assigned to those factors, reflecting the importance assigned to them
by the decision maker. In the case of the tradable factors, the ratio b/c represents the
trade-off relationship between factors B and C. If B is decreased by one unit, C must
be increased by at least the amount b/c for the sum of the tradable factors to remain
constant or increase. That is, the decision maker is willing to trade one factor for another
according to the ratios of their weights, so long as the total sum remains constant
orincreases.

Finally, the third issue to resolve is one of measurement of criteria. Some criteria
are objectively measurable, such as costs and revenues. Others, such as probability of
success or strategic importance, must be obtained judgmentally. Scoring models can
readily include both objective and judgmental criteria. It is helpful if the judgmental
criteria are estimated with a scale and descriptor phrases to obtain consistency in
estimating the magnitude of the factor for each project. The estimates should be
made on some convenient scale, such as 1 to 10. (see “An Example of Subjective
Measure of Criteria.”) A similar scale should be devised to aid in making estimates
of each of the criteria to be obtained judgmentally, as was done in the example
in Table 2.3.

An Example of Subjective Measure of Criteria

All skills are in ample supply.

All skills are available with no excess.

All technical skills are available.

Most professional skills are available.

Some technical skill retraining is required.

Some professional skill retraining is required.
Extensive technical skill retraining is required.
Extensive professional skill retraining is required.
Most technical skills must be hired.

Most technical and professional skills must be hired.
All technical and professional skills must be hired.

O=2NWAUIUIOAN®VOO

Most scoring models are more complex than a simple sum of criteria. Suppose
the factors we wish to include in the score are probability of success, payoff, and cost.
Suppose further that we are willing to trade payoff and probability of success (e.g., we
are willing to accept a project with higher risk if the payoff is high enough), and we
think payoff is twice as important as either probability of success or cost. Probability of
success and payoff are benefits, where cost is a disbenefit. Then the scoring model will
be as follows:

+ 2 * Payoff
Cost

Score = PSuccess

The designer of the scoring model is free to include whatever factors are considered
important and to assign weights to reflects relative importance.
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Table 2.3: Rating a New Product Development Project with a Scoring

Model

Criteria/Factors (Scored 0-10)

Average
Score Out Criterion/Factor

Criteria/Factor Item of 10 (Points) | Score (Points)
Strategic positioning | Degree of project’s alignment 8 8.0

with business unit strategy

(strategic significance)
Product/Comepetitive | Unique product functionalities 8 8.0
advantage

Provides better customer 9

benefits

Meets customer value measures 7

better
Market appeal Market size 8 7.0

Market share 8

Market growth 6

Degree of competition 6
Alignment with core | Market alignment 8 7.0
competencies

Technological alignment 7

Manufacturing alignment 6
Technical merit Technical gap 9 8.0

Technical complexity 6

Technical probability of success 9
Financial merit Expected net present value 9 8.0

Expected internal rate of return 9

Payback time 7
Total Project 130 out of a possible
Score 170 points (77%)

Scoring Projects

When the criteria for the model have been selected, the form of the scoring model cho-
sen, weights established, and measurement scales defined, you are ready to rank the
candidate projects. Note that while the decision maker(s) must obtain the criteria and
their weights from management, this is a one-time activity. The project-specific data
for individual projects will in most cases come from those proposing the project. They
will provide either objective data (e.g., costs, staff hours, machine use) or ratings based
on the scales the decision maker has established. In some cases, project-specific data
may be obtained from sources other than the project originators. For instance, data on
probability of market success or payoff might be obtained from marketing rather than
from research and development (R&D). While this data must be obtained for each project
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being ranked, the criteria and their weights will remain fixed until management decides
they must be revised.

In most cases, the project data will be in units that vary in magnitude: probabili-
ties to the right of the decimal, monetary costs to the left of the decimal, scale rank-
ings in integers, and so forth. It is necessary to convert all the factors to a common
range of values. Assuming that the project-specific values are approximately normally
distributed, the result should be standardized values ranging from about -3 to about
+3. These must now be restored to positive values. If any of the original values in a col-
umn was zero, the standardized value for that factor should also be zero. Add to every
value the absolute value of the most negative number in the column resulting from the
subtraction and division process. This will result in standardized values ranging from
zero to approximately 6. If none of the original values was zero, add to every number
1 plus the absolute value of the most negative number. This will give values ranging
from 1 to approximately 7. These standardized values should then be substituted in the
model. Each project then receives a score based on weights supplied by management
and project data supplied by the project originators.

Using a Scoring Model

Table 2.4 shows the results of the model applied to standardized scores. The rows have
been reordered in decreasing magnitude of the score. If the standardized values are
available in a spreadsheet, the process of computing project scores is trivial. Likewise,
sorting the projects in order of scores is readily accomplished using a spreadsheet. In this

Table 2.4: Ranking of Projects Using the Scoring Model

Project Cost ($k) P (Sxs) Payoff ($m) Score
4 1.89 2.67 3.35 4.96
6 2.12 3.38 2.78 422
3 1.00 2.13 1.00 4.13
5 2.17 333 2.78 4.10
8 251 3.88 237 343
| 1.45 2.13 |.42 342

12 3.58 3.56 4.22 335

Il 3.70 36l 3.34 2.78
2 1.62 1.00 1.58 2.57
7 2.49 3.67 1.34 2.56

14 4.44 3.78 3.54 2.45

16 6.39 3.88 5.74 24
9 3.11 3.56 1.91 2.38

10 4.13 3.65 1.91 2.38

13 4.11 3.98 2.53 2.20

15 5.43 3.86 2.88 1.77
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example, Project 4 is the highest-ranked project. The other projects fall in order of their
score. The next step would be to approve projects starting from the top of the list and
working down, until the budget and/or resources are exhausted. Note that the differ-
ence between Projects 8 and 1 comes only in the third significant figure. Since most of
the original data were good only to one or two significant figures, this difference should
not be taken seriously.

While scoring models can be used for any type of project, they are especially useful
in the earlier phases of a project life cycle, when major project selection decisions are
made. Take, for example, new product development projects. In earlier project phases,
market payoff is distant or even inappropriate as a measure of merit. In such projects,
considerations such as technical merit—a frequent criterion in scoring models—may
be of greater significance than economic payoff. Selection of other types of projects,
large and small, widely relies on scoring models as well. The final score is typically used
for two purposes:

1. Go/kill decisions. These are located at certain points within the project manage-
ment process, often at the ends of project phases. Their purpose is to decide which
new projects to initiate and which of the existing ones to continue or terminate.

2. Project prioritization. This is where resources are allocated to the new projects with
a “go” decision, and the total list of new and existing projects, which already have
resources assigned, are prioritized.

Although the principles behind the scoring models are relatively simple, developing
an effective scoring model can be an arduous endeavor.

Benefits

The value of the scoring model is that it can be tailored to fit the decision situation, tak-
ing into account multiple goals and criteria, both objective and judgmental, which are
deemed important for the decision.’ This prevents putting a heavy emphasis on finan-
cial criteria that tend not to be reliable early in the project life. With such an approach,
decision makers are forced to scrutinize each project on the same set of criteria, focusing
rigorously on critical issues but recognizing that some criteria are more important than
others (by means of weights).

Scoring models are also conceptually simple. They trim down the complex selection
decision to a handy number of specific questions and yield a single score, a helpful input
into a project selection effort. This is perhaps a major reason for scoring models’ wide
popularity.

Finally, scoring models produce results. Several studies showed that they yield good
decisions. For example, Procter & Gamble claims that their scoring models provide an 85
percent predictive ability.'

VOTING MODELS

For some organizations, numeric scoring models can become complex and cumber-
some. We have found that when scoring models fail within an organization, they do so
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for a couple of primary reasons. First, teams get embroiled in trying to design the per-
fect scoring model. An enormous amount of time and energy can be lost in debating
the right scoring criteria, the definition of numeric value for each criterion (e.g., how
to describe a scoring value of 1 versus 2 versus 3, etc.), and which criteria are more
important than the others so weights can be assigned.

Second, numeric scoring models quite often fail to provide good scoring separation
between projects. One executive from a financial services organization describes this
outcome as “the scores tend to munge to the middle” to form a bell curve effect. When
this happens, it gets very difficult to evaluate which projects are the best investment
choices.

For these reasons, some organizations adopt an approach that provides the
necessary structure and information to make project investment choices but relies
on the experience and judgment of a cross-section of informed stakeholders. Voting
models are effective in facilitating this judgmental approach by providing a technique
to tap the collective knowledge of a group of experts with diverse perspectives. Voting
models take advantage of these diverse perspectives to create a clear understanding
of the highest-priority projects, increasing the organizational knowledge about the
value proposition of each project, creating broad buy-in of project priorities across the
organization, and clearly separating the wheat from the chaff.

Developing a Voting Model

The process for developing a voting model is very similar in nature to developing a
numeric scoring model, but simplified. The primary difference is in how project value
is evaluated and scored. Simplification is achieved through the limitations imposed on
the scoring structure. Project value for any one criterion is limited to three values (1-2-3,
H-M-L, etc.), and no weighting of criteria is needed. The major steps in developing a
voting model are described next.

Identify the Stakeholders

Critical to a successful outcome in using voting models is the assembly of the right set
of stakeholders who will have a vote on project value and prioritization. The intent is to
assemble a set of stakeholders who have a vested interest in the prioritization outcome
and represent a good cross-section of functional perspectives. It is advisable that no
more than 12 to 15 stakeholders participate in a voting event.

Develop Value Propositions for Each Project

For each of the candidate projects, a brief value proposition should be prepared for use
in the voting event. Limit the amount of content to that which can be presented to
the stakeholders within a maximum of three to five minutes. If the potential value of
a project cannot be adequately communicated within a three- to five-minute time limit,
additional vetting of the project is needed and should be held until a later date so it
won't be mistakenly viewed as being of lesser value than other candidate projects that
have a mature value proposition prepared.
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Create the Prioritization Criteria and Value Anchors

For voting models, the prioritization criteria have to be limited to the critical few criteria.
The number of criteria must be limited to a maximum of three to five. For each criterion,
adescription of the criterion and the value anchors must be prepared prior to the voting
event. Table 2.5 shows an example of criteria and value descriptions.

Create a Voting Template

Voting models are best used in a facilitated work session where all critical stakehold-
ers can be assembled and provided the opportunity to discuss and debate the value of
each of the candidate projects. To facilitate the collection of discussion outcomes and
information, it is best to create a work template for use in the voting event. Figure 2.5
illustrates an example voting model template that can be used in either physical or elec-
tronic format. Some of the most productive prioritization sessions we have witnessed
have been those that use a physical voting template that is large enough to hang on a
conference room wall.

Using the Voting Model

Since voting models rely on the expert judgment of a cross-section of stakeholders,
it is best if a face-to-face work session is used to ensure that proper collaboration
and communication takes place. It is within this context that the following steps are
recommended for using a voting model.

Step 1: Validate the voting criteria. The initial set of criteria and voting anchor descrip-
tions developed prior to the work session are presented to the stakeholders in this initial
step. The intent is to level set the stakeholders on the criteria and how the criteria will
be evaluated, and gain buy-in from the cross-section of stakeholders. If necessary, the
criteria and voting descriptions can be modified during this step.

Table 2.5: Example Criteria Description and Value Anchors

Criteria A B C
Monetary Clear path to money, Clear path to money, No clear path to money
value high ROI low ROI

Strategic value

Market pull

Complexity
and risk

Effort and cost

> $100m ROI (3 yr)

Severe competitive
threat

$50—100m ROI (3 yr)

Moderate competitive
threat

<$50m ROI

Low competitive threat

Must do for leadership
or time-critical
neutralizer

Capability requested by
customers

Low complexity, low
risk

Low effort, cost < $3m

Moderate for
neutralization activities

Valid interest by
customers

Moderate complexity
and risk

Low effort, cost $3—-9m

No direct map to
strategy

No pull or interest from
customers

High complexity, high
risk

Large effort, cost > $9m

ROI = return on investment.
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Voting Model Work Template

Prioritization Criteria

Project Priority
Wisdom of Crowds Votes

Criterion 1
Criterion 2
Criterion 3
Criterion 4
Criterion 5

Candidate Projects

Figure 2.5: Example Voting Model Template

Step 2: Review the list of candidate projects. This step involves reviewing all candi-
date projects that the stakeholders will be evaluating during the prioritization process.
To expedite time, the projects can be prepopulated in the voting template, as shown
in Figure 2.6. The intent is to ensure that all projects are listed and also make an initial

determination if any of the projects should be eliminated from consideration or if others
should be added to the list.

Voting Model Work Template

2 Prioritization Criteria
°
>
(2]
2| 3
£ 3
Q| o
|| ~|a]|o]|<|mw
5| E|5|5|5|5|8
slsl2ele|le|e|e
Candidate Projects alzslS5|185|185185168
Project 1
Project 2
Project 3
Project 4
Project 5
Project 6
Project 7

Figure 2.6: Candidate Projects Prepopulated in Work Template
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Step 3: Project value proposition and initial voting. Taking each candidate projectin the
list in order, the project representative describes the project value proposition in three
to five minutes. Stakeholders will then have an opportunity to ask clarifying questions
and debate the value proposition. It is in this step that an expert facilitator is needed to
gauge the discussion and debate for focus, value, and time constraints.

At the end of each discussion, the stakeholders are asked to vote on the project
for each criterion by a show of hands (or electronic vote if blind voting is desired). The
project receives a vote of H, M, L (or 1, 2, 3) for each criterion, as shown in Figure 2.7.
This process is repeated for each candidate project on the list.

Through this step in the process, two significant things are accomplished. First, an
initial assessment of candidate project value is debated and scored. Second, the stake-
holder’s knowledge about the intent and potential value of each candidate project is
increased. It is common at this point to want to make a final judgment about project
priority. However, doing so creates a fatal flaw that many numeric scoring models fall
into. Little separation will still exist between the highest-value projects and lowest-value
projects. To create more separation, one final step is needed.

Step 4: The “wisdom of crowds” vote. Tapping into a technique that James Surowiecki
termed the wisdom of crowds provides the opportunity to let your new wise set of cross-
organizational stakeholders determine the highest-value projects.!! In this step, each
stakeholder is given a set number of votes (e.g., ten) that he or she can place against
the candidate projects. However, each stakeholder has a maximum limit on the number
of votes (e.g., three) that he or she can place against any one project. This constraint
prevents a stakeholder from placing all votes on one particular project. Once again, this
voting can take place in the open using the voting model template or electronically if
blind voting is preferred.

Voting Model Work Template

2 Prioritization Criteria

5

>

(2]

2| 2

£ g

210
E bS] — N ™ < 0
S| E|S|&|&|8& |58
L1383 |8 |8 |8 |%|®
] 0 = = = = =
Candidate Projects als|lS5|S5|S|1 8|S
Project 1 M| HI|H L L
Project 2 L{H|H|M]|M
Project 3 L{M]|H L L
Project 4 L{M|M|H]|H
Project 5 L{M|]L|H L
Project 6 H{M|M|M]L
Project 7 LIH|H[M|L

Figure 2.7: Initial Value Voting Assessment Results
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Voting Model Work Template
@ Prioritization Criteria

S

>

12}

z| 2

£ 3

Q2| o
als|l~-la]lo|<|w
| E|S|&§| &8 8&
L1888 |8 |&|®
o (%] = = = = =
Candidate Projects als|lS|1S5S|SIS1S
Project 1 25| H|M|[H|H]|]LJ|L
Project 2 19| H|L|H|H|[M|[M
Project 3 17| H| L|{M|H]|]LJ|L
Project 4 122|H|L[{M|[M]|H]|H
Project 5 M1M|H|L|[M|L]|H]|L
Project 6 9| M|H[M|M|M|L
Project 7 8| M| L[H|H]|M|L
Project 8 8| M| L|H|[H|M]|M
Project 9 5 LIM|H]|H L L
Project 10 3 L L{M|M|H L

Figure 2.8: Ranking of Projects into High, Medium, and Low Priority

A final tally of votes is conducted, and the top candidate projects are identified.
Figure 2.8 shows an example of a fully populated voting model with three bands of pri-
oritized projects based on the results of the voting. The top band (projects 1-5) contains
the highest-value projects, which need to be funded and initiated. The bottom band
(projects 9-10) contains the lowest-value projects, which need to be eliminated or recast
to provide more value. The middle band of projects needs additional scrutiny but can
be funded and initiated if resources are available after all top-level projects are initiated.

Benefits

Voting models provide an alternative project selection approach for organizations that
get themselves bogged down in the minutia of numeric scoring models. They often pro-
vide an accelerated path from project opportunity identification to full project ranking,
especially if a large number of candidate projects are involved.

As shown in Figure 2.8, voting models can provide clear separation between
projects that the selected group of stakeholders deem of highest value and those that
are deemed of low value. With those of highest and lowest value identified, the decision
maker has fewer candidate projects requiring further scrutiny and debate.

Finally, since a cross-section of organizational stakeholders are involved in the deter-
mination of project ranking via the voting model technique, a greater level of buy-in of
the final project ranking decision tends to occur (see “A Rock Star Votes”).
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A Rock Star Votes

Prioritizing a set of technology development projects can be a challenging task.
This is especially true in an organization like Intel, where a significant number of
projects are vying for funding and resources, and each project has an influential
and respected technologist championing its value proposition for the company.

Being the person responsible for the final decision about which new tech-
nology development projects will be funded and which won’t requires a track
record of success, such as the track record of a gentleman named Ajay. Ajay
was a co-inventor of the universal serial bus (USB) and was featured in one of
the company'’s “Intel Rock Stars” television commercials.

However, as Ajay learned, being an expert in your field and possessing a
track record of success does not give you a decision-making mandate. Making
project ranking and selection decisions is relatively easy; the hard part comes
in gaining organizational buy-in for the decisions you have made. In Ajay’s case,
two problems consistently emerged once a mandate decision was made:

1. People continued to work on technology projects that were not officially
selected and funded.

2. The product planners who made the decisions on which technologies to
include in a project sometimes didn't agree with Ajay’s decision, making
it difficult for the project to transition from technology development to
project development.

Ajay turned to the voting model as a potential solution to the problems. He
began by inviting both technology experts and product planners to the project
prioritization discussions. Through the voting model technique, the product
planners have an equal say in which technology projects were most valuable,
but from a product and user perspectives (everyone has the same number
of votes).

Two other behaviors were also critical. First, Ajay remained quiet during
the questioning and debate on project value; second, he made sure he voted
last in order to not influence the voting of the other members in the session.

At the end of the session, he had a prioritized project list that was not too far
from how he would have personally ranked the projects. But most importantly,
he gained alignment with the product planners on which project technologies
would eventually make their way into Intel products. Some of them we are now
using with our personal computers.

PAIRWISE RANKING

When a small number of candidate projects are involved in the selection process, the
pairwise ranking technique is an effective tool for identifying priority order of the
projects. A number of decisions have to be made when comparing candidate projects,
so it is necessary that the decision method be identified up front (i.e., consensus,
autocratic, consultative). Additionally, it must be determined whether a numeric or

judgmental approach to comparing one project against another will be used.
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Developing a Pairwise Ranking Tool

Development of a pairwise ranking tool is a very simple exercise consisting to two pri-
mary steps. First, a comparison matrix must be constructed that represents the number
of candidate projects to be compared.’? Second, a set of criteria must be identified and
documented.

Construct a Comparison Matrix

The construction of the comparison matrix is a simple exercise that is dependent on the
number of candidate projects that will be ranked. Figure 2.9 shows a pairwise compari-
son matrix for six candidate projects.

Care should be taken to ensure that the numbering schema is accomplished cor-
rectly. The numbers representing each of the six projects should be laid out in ascending
order from top to bottom in both the vertical and diagonal axis.

Document the Comparison Criteria

A set of criteria from which each project pair will be compared must be identified
and documented to ensure consistency in comparison. These criteria will serve as the
basis for comparing each of the candidate projects against one another. Try to limit
the criteria to three items, five as an absolute maximum. Anything greater than five
criteria adds unnecessary complexity and makes the tool and comparison exercise
more complicated than it needs to be. Pairwise ranking criteria may include some of the
following:

B Net present value

Return on investment
Payback period

Level of strategic alignment
Cost savings

Market share increase
Affordability

Usability

Figure 2.9: Pairwise Ranking Comparison Matrix
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Using the Pairwise Ranking Matrix

With a comparison matrix constructed, the comparison criteria identified, the decision
method agreed upon, and the right set of stakeholders assembled to compare the
candidate projects, the following steps are recommended for using pairwise ranking.

Step 1: Rank each project pair. Sytematically work through the candidate projects,
comparing one against another, but following the structure created by the compari-
son matrix. For each pair of projects, the stakeholders will determine which of the two
candidate projects is preferred based on the criteria identified. The number of the pre-
ferred project is then inserted into the comparison matrix. This project-to-project com-
parison is repeated until the comparison matrix is completely filled, as demonstrated
in Figure 2.10.

Step 2: Tally comparison results. Using a simple scorecard (Table 2.6), tally the
number of times each candidate project was preferred during the project-to-project
comparison exercise. This is accomplished by viewing the inputs in the fully populated
comparison matrix.

Step 3: Rank the candidate projects. Using the tally information from the previous step,
rank the candidate projects based on the number of times they are preferred. Table 2.7
illustrates the priority ranking of the six projects used in this example.

1 1 1
211 | » 21 2 2111,
3 3 3( 3 3 3131313
4 4 4 4 411 23] 4
5 5 5 5 5/5|5[3]|5]|5
6 6 66| 2| 6|66
1 and 2 compared 1 and 3 compared 5 and 6 compared
Project 1 preferred Project 3 preferred Project 6 preferred

Figure 2.10: Project-to-Project Comparison

Table 2.6: Project Preference Tally

Candidate projects | 2 3 4 5
Times preferred 2 2 | 4 0 3

Candidate projects | 2 3 4 5

Times preferred 2 2 4 0
Project ranking 4 5 2 6 3 |
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In cases where there is a tie between two candidate projects, refer to the compar-
ison matrix created in Step 1 and find the box where the two projects were compared
againstone another. The project that was preferred between the two receives the higher
ranking. In the preceding example, Project 3 and Project 6 were each preferred four
times. By referring back to Figure 2.10, one can see that when the two projects were
compared against one another, Project 6 was preferred. Therefore, Project 6 receives the
higher ranking.

Benefits

Pairwise ranking helps to make a complicated process (prioritizing a set of candidate
projects) much more simple by eliminating the tendency to try to sort through a list
of projects holistically. Through the project-to-project comparison methodology, only
two projects at a time have to be evaluated.

The tool itself forces a structured process and makes the project comparison results
immediately visible to the stakeholders and decision makers. The tablature nature of
the final ranking results is also more visually effective than other project scoring and
ranking tools.

THE ALIGNMENT MATRIX

The project alignment matrix is used to establish the degree to which a project is
aligned with the organization’s business strategy (see Figure 2.11). This is, of course, also

Example Business Project Project Project Project
Strategies 1 2 n

Provide clearly
differentiated products P F P
from our competitors

Consistently deliver
performance increase in F N P
high-speed devices

Be the first to market

with new products F F F
Supports the common

. F F F
platform architecture
Continuously reduce N F P

manufacturing cost

Legend: F = Fully Supports P = Partially Supports N = Does Not Support

Figure 2.11: Example Alignment Matrix
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balanced against the specific customer needs that the firm is attempting to meet. The
alignment assessment aids the project manager and top managers in understanding
how well a project supports the strategic goals of the firm. With this in place, each project
concept can be evaluated on the basis of cost, benefit, risk, and strategic importance.

Developing the Alignment Matrix

The first column of the matrix contains the list of the organization’s strategic business
goals that serve as criteria to align projects with the organization’s strategy. Then, in each
of the remaining columns, the degree of alignment of individual projects with each goal
is assessed using a qualitative scale. As an outcome, a qualitative goal-by-goal align-
ment evaluation for each project is generated that may be used for different strategic
purposes.

The assessment of a project’s alignment with an organization’s business strategy
calls for information that typically comes from three inputs:

1. Approved business strategy.
2. The portfolio of projects.
3. Project business case (or preliminary business case information).

The approved business strategy provides a list of the organization’s business goals
that the strategy is striving to accomplish. To assess the degree of alignment of individual
projects to the strategic goals, a list of current and future projects is needed. This infor-
mation is typically found in project portfolio documents. Finally, to understand how well
each project is aligned with the strategic goals, the preliminary project business case is
needed.

Identify the Organization’s Strategic Goals

Strategic goals are defined by the organization’s senior management, sometimes for-
mally in strategic plans, at other times informally. In either case, the goals should be
used for the alignment matrix assessment. Since each organization is a unique entity,
the list of strategic goals found in the alignment matrix will be unique as well. Addition-
ally, as the strategic goals of an organization are updated and modified, the list of goals
in the alignment matrix needs to be updated accordingly.

Identify the Projects

There are two steps to this action. First, the names of the new and existing projects
are entered into the columns of the alignment matrix. As stated earlier, the list of the
projects is normally part of the portfolio of projects documentation. If a formal portfolio
of projects does not exist, an active project roster will suffice. Second, the project strat-
egy and goals should be developed and documented to secure the information needed
to assess alignment of projects to strategy.

Define the Alignment Scale

Scales vary, of course, and the choice of scale to use is organization specific. We
believe that a simple, qualitative scale is completely adequate and provides the value
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we want from this matrix. An example of a simple qualitative scale is the three-level
scale shown in Figure 2.11. The scale includes Fully Supports for the highest degree of
alignment, Partially Supports for the medium-level alignment, and Does Not Support for
no alignment of the project with a specific goal.

Assess the Degree of Alignment

Now it is time to assess each project’s alignment with each organizational business
goal using the adopted scale of assessment. Typically, decision makers who do
the assessment should use a collaborative work session format, where information
from multiple perspectives is exchanged, and the assessment decisions are shared
and consensual.

Variations

An information technology (IT) organization for a major financial institution uses a vari-
ation of the alignment matrix, which they call the strategy alignment map (Figure 2.12)
to gain alignment between the IT strategy and business strategy. The map is used to
ensure that their IT projects complement the needs of the business. Their IT Project
Management Office director, Melida Ramos, explains

The alignment chart provides a strategic mapping of the business goals, the business
values, and the IT projects. As part of the strategic changes which occurred last year,
we were tasked by the company to design the alignment process, part of which was
accomplished by the alignment map which helped us visualize the alignment between
business goals, business value, and the projects.

Abubble ontheintersection of Strategic Business Goal 4 and Business Value 3 means
that they are aligned. Further, a bubble indicates that Business Value 3 intersects with
Project 3, meaning they are aligned. In summary, Project 3 delivers Business Value 3,

Strategic Business Goals | Business Value & | IT Projects |
Activity
Goal Goal Goal Goal Project Project Project Project
1 2 3 4 2 3 4

N\ VANRWANRVAN

Business value/
activity 1

. {> Business value/
activity 2

._{> Business value/
activity 3

{> Business value/
activity 4

Alklkii

Figure 2.12: Strategy Alignment Map
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which helps to achieve Strategic Business Goal 4. The alignment is about IT projects
contributing to business benefits by helping to achieve the strategic business goals.

Benefits

Typically, the alignment matrix is prepared for project portfolio management reviews
when projects are assessed with respect to alignment with the strategies, goals, and
objectives of an organization. Based on the alignment information obtained by means
of the alignment matrix, the preliminary selection and risk balancing of projects may
be changed and the final project portfolio adopted, providing improved alignment of
projects with the strategic goals of the organization.

The alignment matrix enables an organization to refine the selection and risk balanc-
ing of the preliminary portfolio of projects by pointing to projects that are best aligned
with the organization’s business goals.'® Based on that, one can eliminate some prelim-
inary selected projects that are not strategically aligned; one can also add new projects
that are better aligned. That is the matrix’s value, which is strategically precious given
how difficult it is to select the most valuable projects that are risk balanced and are also
aligned with the strategic goals of the organization.

Additionally, it requires that senior managers of an organization develop and docu-
ment the organization’s strategic goals. The alignment matrix aids the project manager
in understanding how well his or her project supports the strategic objectives of the
firm, therefore helping him or her in creating the project strategy.
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PROJECT INITIATION

he primary outcome of the project selection process is, of course, an approval

decision to initiate a project. We must remember that while going through the

selection process, projects are normally little more than a set of ideas, goals, and
assumptions. If the ideas and goals stand up to the scrutiny of the project selection cri-
teria and process, then a set of actions must take place to reformulate the ideas into
a project construct in which the ability to execute upon the ideas can be evaluated.
Project initiation is aimed at establishing a firm foundation to validate that the busi-
ness case underwriting a project is achievable and that a successful project outcome
is possible.!

Due diligence is needed during the project initiation process to ensure that finan-
cial, capital, and human resources are committed to a project that has its objectives
adequately defined, level of complexity understood, roles and responsibilities defined,
and the business case validated. All parties involved must be clear on what a project is
intended to achieve, why it is needed, and how the outcome will be accomplished.?

A number of tools that we describe in this chapter are available to assist in the project
initiation process. Consider adding the following tools to your PM Toolbox. We begin
with the checklist questions for project initiation.

CHECKLIST QUESTIONS FOR PROJECT INITIATION

Management teams in successful and innovative companies fully understand that some
of the greatest opportunities reside in the fuzzy front end of a project. The ability to
accurately forecast future customer, user, and market needs and then integrate those
needs with leading-edge capabilities is critical for companies to survive in their respec-
tive industries.* This work is never simple, and high levels of ambiguity have served as a
test in frustration and a lesson in patience for many.’

However, the presence of ambiguity is a characteristic of many projects, particularly
in the early stages of project initiation and initial planning. The ability to efficiently
and effectively converge on the business need, the value proposition, the roles and
responsibilities, and a clear set of business objectives during project initiation is crucial.
A set of checklist questions for project initiation is a very good tool for establishing
an approach for managing the project initiation process and for ensuring that the
necessary information is collected.

55
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Developing Checklist Questions for Project Initiation

Taking the time to develop a standard set of questions for an organization is good prac-
tice, as it drives consistency in project initiation content and outcomes. The questions
contained within the checklist can be developed by first understanding the various work
activities and project artifacts that result from the activities (such as the project business
case). Questions will center on what work has to be completed and what outcomes have
to be created.

Then, additional questions can be developed by understanding what information
the project sponsor and primary stakeholders require in order to make the critical deci-
sions involved during project initiation. The checklist questions for project initiation will
be different for every organization because every organization requires its own unique
set of information and outcomes to support its project initiation activities.

Table 3.1 illustrates a sample set of questions that can be used as a reference for
developing your own checklist questions for your PM Toolbox.%

Table 3.1: Sample Checklist Questions for Project Initiation

Status
V]
v
V]
v
V]
V]
V]
v
V]
¥
V]
V]
V]
V]
v
V]
v
V]
v
v

Checklist Questions

Do we understand the primary goal of the project?

What are the business benefits derived from the project?

What strategic goals does this project support and enable?

What do we want to achieve and avoid?

What are the project objectives: business, financial, organizational, social, etc.?

Is there agreement and alignment on the objectives (in particular with the project
sponsor)?

Do we understand the problem(s) we intend to solve?

Is the problem clearly defined, differentiated, and documented?

Do we understand the solution requirements?

Do we understand the priorities of the solution requirements?

Is the solution concept convincing and realistic?

Are we ready to make a decision about the proposed solution concept?
What are our base assumptions?

Have we verified all our assumptions with our stakeholders?

What are our project constraints?

What are the boundaries and limitations?

Do we have primary roles and responsibilities documented?

Do we understand the project risks?

Do we have mitigation plans for the high-impact, high-likelihood risks?
What will serve as evidence of project success or failure?

Are we ready to make a decision to transition to project planning?

Can we justify the decision internally and externally?
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The status column can be used to indicate whether sufficient information has
been discovered to answer the question. Some project managers add a third column
to the checklist labeled “artifact” or “documentation” to indicate where the answers
to the checklist questions are documented. For example, they may be documented
in the project charter, responsibility matrix, or project business case.

Using the Checklist Questions

Once a project has been selected and a project manager is assigned ownership of it, he
or she becomes immersed in a series of activities focused on learning as much as possi-
ble about the intent of the project as well as the environment in which the project will
exist. The more ambiguous a project, the more there is to learn. The old saying, “We don’t
know what we don't know,” applies when beginning the project initiation process.

Use of the checklist questions for project initiation can be a means of breaking
through the ambiguity of a project and beginning to achieve clarity. It should therefore
be developed very early in the project initiation process.

Obviously, not all answers to the questions contained within the checklist will come
quickly. Depending on the complexity associated with the project, it may take a number
of weeks or, in some cases, months to discover the right information needed to satisfy
the requirements of project initiation. Use the checklist throughout the initiation process
as a guide and focusing mechanism to peel away the layers of ambiguity to discover the
core information needed to successfully initiate a project and prepare the project team
to move into planning activities.

THE GOALS GRID

We have all read or heard about the reports that describe the staggering rate of project
failures. It is true that most of the reports are now written by consultants who want to
sell us services to improve our success rate. However, there is merit in the findings even
though the situation may not be as dire as reported. One of the factors that is consis-
tently identified as a contributing factor is the failure to define or document the criteria
for project success.

Establishing project goals is a task that is many times delegated to the project man-
ager. Saying that a project manager must define what success looks like for his or her
project is easy to say but hard to do in many instances, because project success is usu-
ally outside of the project manager’s purview. This is really a task for the senior sponsor
and leadership team of an organization. The project manager may participate in the
documentation of the project goals, but the senior leaders need to define what con-
stitutes project success; because, ultimately, they will be the ones judging final success
or failure.

For a project manager to document the project success factors, therefore, he or she
must engage the project sponsor and primary stakeholders in conversations about what
they believe constitutes project success. The outcome of these conversations then needs
to be documented as a set of project goals, and then verified.
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The goals grid is an effective tool for helping the project manager facilitate the
discussions with the project sponsor and stakeholders, and then documenting the
project goals. It was originally developed to help senior managers establish a set of
strategic goals but can be effectively repurposed to help a project manager establish
project-level goals.

The goals grid is a simple 2 X 2 matrix constructed to help answer two basic ques-
tions: (1) Do you want something?, and (2) Do you have it? By applying Yes and No
answers to each of these questions, four categories of project goals emerge that are
centered on the following questions:

What do we want to achieve?
What do we want to preserve?
What do we want to avoid?
What do we want to eliminate?

PWN=

These four key questions help us to derive our project goals and achieve goal clarity
by prompting us to think about our goals in a structured manner and from four different
perspectives.

Developing a Goals Grid

Creating a goals grid is a very simple exercise. As illustrated in Figure 3.1, the goals grid
is a 2 x 2 matrix.” Along the vertical axis is the first primary question to be answered,
“Do you want it?”; along the horizontal axis lies the second primary question to be
answered, “Do you have it?”

The upper left quadrant is then set up to explore the goals you want to achieve.
Goals in this quadrant are identified from the perspective of yes, | want something, and
no, I don't have it.

The upper right quadrant of the grid is set up to explore the goals that you want
to preserve. Goals in this quadrant are identified from the perspective of yes, | want
something, and yes, | already have it.

Do You Have It?

No Yes
» .
&9 Achieve Preserve
i<
©
=
>
(]
>-
] . .
a3 Avoid Eliminate

Figure 3.1: The Goals Grid Structure
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The lower left quadrant is set up to explore things that should be avoided. Things
that should be avoided are identified from the perspective of no, | don’t want something,
and no, I don't already have it.

Finally, the lower right quadrant of the grid is set up to explore project goals associ-
ated with eliminating things that you feel you should shed going forward. Goals in this
quadrant are identified from the perspective of yes, | have it, and no, | don’t want it.

With the basic structure of the goals grid in place, a project manager is now ready to
use the tool to facilitate the necessary conversations with his or her sponsor and primary
stakeholders in an effort to identify and document the goals of the project.

Using the Goals Grid

There are four primary steps in the use of the goals grid: (1) collecting input from stake-
holders on what they believe are the goals for the project; (2) synthesizing the goals into
the critical few; (3) validating that the goals align to the organization’s values, priorities,
and strategies; and (4) using the goals grid as the project compass.

B Step 1: Collectinput. This step begins with the identification of the people from whom
you will solicit feedback concerning the project goals. The project sponsor should
always be involved, as well as those individuals who have a direct stake in the suc-
cess or failure of the project. This group of individuals are your primary stakeholders
(Chapter 15).

Solicitation of feedback on project goals can be conducted in either a work
session where the project manager facilitates the discussion around the questions
associated with each quadrant of the goals grid, or a series of one-on-one discus-
sions with each of the stakeholders. Either approach will result in the desired result,
but it is normally a matter of personal preference on the part of the project manager
as well as the cultural norms of the organization.

B Step 2: Synthesize the goals identified. It is normal that after the collection of project
goals is complete, more goals are documented than could ever be realized. When
this happens, the goals have to be synthesized to the critical few.

Begin by identifying the duplicate goals within each quadrant and eliminate
all but one that captures the essence of success the best. Next, identify goals that
are in direct conflict with one another and work directly with the senior sponsor to
broker the conflicting goals appropriately. Finally, within each quadrant, combine
the goals into groups of related themes and work to create a single, common goal
that encompasses the definition of success for each grouping.

B Step 3: Validate the results. With the goals pared down and synthesized into a man-
ageable and meaningful set, validate with your sponsor and primary stakeholders
that the set of goals contained within the goals grid adequately defines success for
the project undergoing the initiation process.

The goals grid is very effective in helping the project stakeholders and project
manager think about goals in terms of the categories making up the grid, but it does
not by itself ensure that the goals are consistent with the organization’s values, prior-
ities, and strategic objectives. Therefore, validation of the goals contained within the
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goals grid should also focus on alignment of the goals, and ultimately the project, to
three factors: organizational values, priorities, and strategic objectives.

B Step 4: Use the goals grid as your compass. Throughout the course of a project,
a project manager is faced with hundreds of decisions that have to be made.
The goals grid should be used throughout project planning and execution as a
guide to ensure that decisions remain in alignment with the goals of the project.
This will help prevent the series of decision outcomes from gradually steering a
project off course and away from project success.

Benefits

From a usage perspective, the greatest benefit is that the goals grid is simple to cre-
ate, easy to use, and flexible, and guides the right conversations needed to adequately
identify project goals.

From a functional perspective, the goals grid offers benefits to the project manager
as well. Because of its structure, it guides those using it though a logical progression
of thought for goal identification. Instead of only thinking about what it is you'd like to
achieve, it also guides discussion about goals focused on what you would like to pre-
serve, avoid, and eliminate. This gives the project manager a richer set of goals for the
project.

Through the validation step described previously, the goals grid provides a check
and balance of the alignment of the goals to the values, priorities, and strategic objec-
tives of the organization. This provides verification that the project is on track to the
intent of the investment decision that was made during the project selection process
(Chapter 2).

Finally, use of the goals grid provides an effective means for developing group con-
sensus among the project stakeholders on how project success is defined. It is better
to establish consensus at the early stages of a project than to witness a debate about
whether a project is successful at the end of the project cycle. This consensus building
also creates broad buy-in that the project is of value to the organization.

THE RESPONSIBILITY MATRIX

By nature, project initiation is fraught with ambiguity caused by the sheer fact that
the amount of information that is unknown is normally significantly greater than the
amount of information that is known. Therefore, establishing clarity is a primary focus
for the project manager during initiation of a project.

An important aspect of establishing early clarity is figuring out who needs to be
involved with the project, what they will be responsible for, and how they will partici-
pate. A responsibility matrix is an effective tool for establishing this who, what, and how
relationship between the project elements and project players.

Completing a high-level responsibility matrix during project initiation will give the
project manager insight into how responsibility will be shared across the various aspects
of the project without having to go into task-level detail, which is yet to be established.
Doing so removes at least one element of project ambiguity.
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Developing a Responsibility Matrix

Using a high-level responsibility matrix during the early stages of a project requires one
to take a top-down approach to formulating the project. Much like the design of a resi-
dential or commercial building, top-down project formulation begins with creating the
project architecture.

Create the Project Architecture

The term architecture refers to the conceptual structure and logical organization of a
system. It includes the elements of the system and the relationships among them.®
A project architecture is therefore the conceptual structure and logical organization of
a project.’

By way of example, Figure 3.2 illustrates a project architecture for an information
technology (IT) project focused on transitioning a firm’s workforce work platforms from
desktop systems to laptop systems. It is a high-level conceptual design showing the
major components that comprise the project.

The initial responsibility matrix will include the people who are responsible for the
successful development of each component contained in the project architecture. While
thisisa good beginning, itis not entirely sufficient. To derive more utility from a responsi-
bility matrix, an initial step of identifying the primary outcomes and deliverables for each
of the project components should also be completed. Figure 3.3 illustrates a possible
initial responsibility matrix for the workforce mobilization project described previously.

Identify Project Players

With the project architecture defined and the primary outcomes for each of the project
components identified, the next step involves determining who within the organiza-
tion (or partner organizations) are responsible for the various outcomes. It is common
during this early stage of a project that some project players are not yet identified by

Hardware

Software

Applications
\ Workforce

Mobilization
Program

Security 7’

Infrastructure

Support

Figure 3.2: Workforce Mobilization Project Architecture
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Figure 3.3: Initial Responsibility Matrix Structure

name. When this is the case, use a role designation, such as “scrum master,” instead of a
person’s name.

At this point, the basic structure of the responsibility matrix is created (see Figure 3.3).
As shown, each project element and nested outcomes are listed in the left-hand column
of the matrix. The project players identified (or roles) are in turn listed along the top row.

Select Responsibility Designations

In order for the matrix to be effective, it must accurately reflect people’s expectations
and responsibilities. This is accomplished by using different participation types that
designate the appropriate level of responsibility for project outcomes.

Many variations of participation designators exist; we particularly like the “A-R-C”
method because of its simplicity, something that is important during the early stages of
a project. Our philosophy remains that things get complicated in a hurry on a project;
the more you can do to simplify, the better.

The responsibility designators for the A-R-C method are defined as follows:

B “A” means that the person approves the project outcome.
B “R” means that the person reviews the outcome.
B “C" means that the person creates the outcome.

Many people may be involved in creating a project outcome, but usually there is only
one person who is responsible for approving the creation of the outcome, such as a team
leader or scrum master.

Assign Responsibilities

The final step in developing a responsibility matrix involves assigning the appropriate
responsibility designators to the project players identified for each project outcome.
Figure 3.4 illustrates a completed responsibility matrix for the project defined earlier.
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Figure 3.4: Completed Project Responsibility Matrix

Itis common during this exercise to realize that some project players have been mis-
takenly forgotten. When this happens, add the person’s name or role on the project and
assign them the appropriate level of responsibility.

Using the Responsibility Matrix

As stated previously, the responsibility matrix is used during the early stages of a project
to document and communicate the types of involvement associated with the various
key players on the project. It should be completed before a commitment to resources,
budget, and timeline has been established. This means that it is best used to establish
high-level responsibility and ownership of the project components and key project out-
comes. Care should be taken to avoid going into the task-level detail at this juncture of
the project even though it is a natural tendency for many project managers.

Ultimately, the project manager is responsible for the various outcomes and outputs
associated with a project, as well as the successful achievement of the success factors.
However, along the way, responsibility for the satisfactory completion of work is a shared
responsibility. Use the responsibility matrix to explicitly demonstrate how responsibility
will be delegated and shared on a project.

Once the responsibility matrix is developed as described in the previous section, it
must be validated with the project sponsor, those listed as having responsibility, and
other key stakeholders. This step is important in order to reach broad buy-in across
the organization. Equally important, if multiple organizations are involved in a project,
validation is necessary between partner organizations to avoid confusion and misun-
derstanding about who is responsible for what.

It is important to treat the responsibility matrix as a living project artifact. Project
players and responsibilities will change during the course of a project; so, too, must
the responsibility matrix. Update the matrix whenever major responsibilities for project
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outcomes shift, and then publish the changes to the key stakeholders to communicate
the change.

It is good practice to incorporate the responsibility matrix into the materials used
to present project status. If no changes in responsibility have occurred since the last
status review, the matrix can be part of the informational backup material. If changes
have occurred, the responsibility matrix should be included in the main project status
review materials.

Benefits

Using a responsibility matrix during project initiation serves to accelerate the pace
at which clarity about who is responsible for what becomes established. It brings
together two critical activities that are part of the project initiation process: definition
of the project architecture and formation of the core project team. Left unmanaged,
ambiguity at the front end of the project cycle can be the greatest contributor to lost
cycle time on a project. The responsibility matrix gives the project manager a tool for
managing and reducing this inherent ambiguity.

As stated earlier, a project manager has to delegate responsibility of tasks and
outcomes to other players associated with the project. Along with the delegation of
responsibility must come empowerment to make the decisions necessary to ensure
that the project outcomes are created successfully. By documenting delegated respon-
sibility through the responsibility matrix, the necessary delegation and empowerment
is established and communicated to primary stakeholders of the project and top
management within an organization.

By documenting project responsibility, it removes possible implied assumption on
the part of both the project players charged with sharing in the project responsibilities
and the stakeholders and replaces it with explicit responsibility direction, again remov-
ing a factor that causes ambiguity in the early stages of projects—implicit assumptions.
This paves the way to gain broad buy-in across an organization for responsibility and
decision authority and final accountability for project outcomes. This is also the case
between organizations when multiple companies are involved in a collaborative project
agreement.

THE COMPLEXITY ASSESSMENT

Complexity is a characteristic of many projects. Contributing factors include the
following: Designs have become more complex as features and integrated capabilities
increase; the process to develop and manufacture solutions requires more partners, sup-
pliers, and others throughout the value chain; the ability to integrate multiple technolo-
gies with end-user wants requires not only accuracy regarding requirements delivery,
but also speed and agility to change; and the current global, highly distributed business
environment requires work to occur in multiple sites across multiple time zones. There-
fore, the ability to characterize and profile the degree of complexity associated with a
project has become essential for both executive leaders and their project managers.
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If the complexity assessment tool is part of a PM Toolbox, the information gained
from its use helps to balance the portfolio of projects from a complexity perspective.
For a project manager, it aids in the determination of the skill set and experience level
required of the project team; guides the implementation of key project processes such
as change management, risk management, and contingency reserve determination;
and helps the project manager adapt his or her management style relative to the level
of complexity of the project.

Developing the Complexity Assessment

The structure of the project complexity assessment features several parts. The tool
includes various dimensions (first part) as defined by a business. Each dimension of
complexity is assessed on an anchor scale (second part), and when the complexity
scores of each dimension are connected, a line called the complexity profile (third
part) is obtained. The complexity profile is a graphical representation of a project’s
multifaceted complexity. An example of a project complexity assessment is illustrated
in Figure 3.5.

Low . . High
Complexity " Complexity
Complexity 1 2 3 4
Dimension
Business Climate Stable | X Uncertain
Market Novelty Derivative J X Breakthrough
o A .
Financial Risk Low X High
Project Objectives Clear X Vague
Requirements Clear X Vague
\\
Organization Hierarchical ) X Matrix
Technology Low-Tech X ( Very Hi-Tech
Speed to Market Normal X L Blitz
Geography Local :l X Global
Team Members Experienced X ] Inexperienced

Figure 3.5: Example Project Complexity Assessment
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Determining the Complexity Dimensions

Every industry has unique characteristics, every business within an industry is unique,
and every project within a business is unique. This means that a firm has to customize the
complexity assessment tool for its use.'® Project managers often start this work by deter-
mining the complexity dimensions that are specific to the organization. For example,
technical complexity may be directly related to the technical aspect of the product, ser-
vice, or other capability under development, or from the knowledge and capability of
the existing resources of the firm. Structural complexity also has a number of subfac-
tors that involve the organizational elements of a firm. Business complexity involves the
business environment in which the firm operates.

Examples of variations in dimensions with respect to technical, structural, and
business complexity are shown in Table 3.2.

Define the Complexity Scale

With the dimensions of complexity identified that are appropriate for a particular organi-
zation and project, the next step in developing a complexity assessment tool is to define
how each dimension of complexity will be measured. We do this by choosing a scale for
each dimension.

Table 3.2: Example Technical, Structural, and Business Complexity

Dimensions

Technical Complexity

Low Complexity High Complexity

Feature upgrade to an existing product New product architecture and platform design
Development of a single module of a system Development of a full system

Use of existing and developed technologies Use of new and undeveloped technologies

Structural Complexity

Low Complexity High Complexity

Team is co-located Team is a geographically distributed
Mature processes and practices Ad hoc processes and practices
High performing team Low level of team cohesion
Single-site development Multisite development
Single-geography development Multigeography development
Single-cultural team Multicultural team

Single-company development Multicompany development

Business Complexity

Low Complexity High Complexity

Selling into traditional and mature markets Selling into new and emerging markets
Receptive customers and/or stakeholders Unreceptive customers and/or stakeholders
Flexible time-to-money requirements Aggressive time-to-money requirements

Existing end-user usage models New end-user usage models
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Alternatives for the scales abound; we chose a scale in the preceding example where
the complexity for each dimension is measured on a simple four-level scale (1 being
the lowest complexity, 4 being the highest complexity). The important thing to estab-
lish is not so much the scale, but rather the anchor statements for each level of the
scale. Anchor statements help build consistency when assessing the complexity for each
dimension. Without anchor statements, each assessor may evaluate the levels differ-
ently, leading to inconsistent complexity evaluations. Well-defined anchor statements
help to ensure that all assessors approach the scale for each complexity dimension from
a consistent frame of reference.

Using the Complexity Assessment

As stated earlier, each organization should create a customized version of the assess-
ment tool that is specific to the complexity dimensions they are dealing with. Once
the complexity dimensions are identified, each dimension is then assessed based
on the scale established. For example, in Figure 3.5, speed to market is assessed as a
Level 2 complexity (fast and competitive). Once all complexity dimensions are assessed,
connect the obtained scores for each dimension to produce the complexity profile,
which helps to visually depict the overall project complexity. The profile in Figure 3.5,
for instance, indicates that the program is of medium complexity, with all dimensions
at Levels 2 and 3, except team members who are experienced (the least complex) and a
globally distributed team (the most complex).

Typically, the project complexity assessment tool is prepared very early in the
project cycle. However, this tool should be utilized dynamically and updated period-
ically in high-velocity environments where the project scope and business climate
may frequently change. It is advantageous if the senior management team of an
organization who manages the portfolio of projects uses this tool to inform them of the
overall level of complexity for each project.

By using this tool, the senior management team and project manager can quickly
get a feel for the level of complexity of each project. However, care should be taken to
prevent the inclusion of too many complexity dimensions. In this case, the simpler the
tool structure, the more effective its use will be.

Benefits

The project complexity assessment tool’s value is multifold. First, knowing the project
complexity helps balance the portfolio of projects with an appropriate mix of low-,
medium-, and high-complexity projects. Further, the complexity assessment aids in
the planning process, indicating how to adapt one’s management style to the level of
complexity of the project.

The project complexity assessment tool also helps the top management team
determine the level of skill and experience needed, and thus aids in the selection of
the project manager and the key leadership positions on the team to successfully
define and execute the project. Additionally, the tool may influence how much con-
tingency buffer to build into the project budget and schedule—the more complex



68  PROJECT INITIATION

the project, the higher the risk, and the bigger the buffer. Finally, the tool can help
identify the categories of risk and the level of robustness you will need in your risk
management plan.

THE PROJECT BUSINESS CASE

The project business case, sometimes called the project proposal, is a start-up docu-
ment used by the project manager and top management to assess the feasibility of
a project from multiple business perspectives. It demonstrates how the project will
contribute to business results and how the project aligns with the strategy of the
organization.!

The project business case establishes the project vision by describing a business
opportunity in terms of alignment to strategy, market or customer needs, technology
capability, and economic feasibility. It also provides a balanced view of business oppor-
tunity versus business risk. The project business case is used for the following purposes:

B To gain agreement on project scope and business success criteria.

B To obtain approval of funding and resource allocation for project planning and
implementation.

B To evaluate a project against others in the portfolio of projects.

B To obtain approval to proceed from the initiation stage to the planning stage of the
project cycle.

The project business case is a must-have tool for every project manager’s PM
Toolbox.

Developing the Project Business Case

The business case for a project must be correctly based on the knowledge available at
the time it is created, and also be unbiased and clear. This requires quality information
about the following:

B The business environment
Customer requirements
The business strategy
Business success criteria

The business environment and customer requirements information are necessary
to build the foundation of the business case. Understanding the needs of the customer
as well as the state of the environment within which the business operates is needed
to position and differentiate the project outcome being proposed. The business strat-
egy specifies the strategic goals that the organization is striving to achieve and that
the project is charged with enabling. The business success criteria consist of high-level
directives from senior management to gauge initial feasibility of a project to meet the
business needs. Table 3.3 can be used as a guide for developing a project business case.
It suggests a minimum set of information to include in the business case.
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Table 3.3: Minimum Elements of a Project Business Case

Business Case Element |Description

Project purpose A succinct statement of the anticipated business benefits driving the
need for the investment in the project

Value proposition A succinct statement characterizing the value to be delivered
(quantified when possible)

Business success factors | The set of quantifiable measures that describe business success for

the project
Detailed cost analysis The investment cost of the project
Ciritical assumptions The events and circumstances that are expected to occur for

successful realization of the project objectives

Project timeline Ciritical project milestones and timing expectations on the part of key
stakeholders

Risk analysis A thorough analysis of the risks that may prevent realization of the
business benefits of the project

Describe the Business Opportunity

There are two steps to this action: first, a description of the benefits that the project
will fulfill is provided, with a focus on the business benefits; second, a description of
value that the project brings to the organization from a business perspective should be
described.

The business benefit is a statement that summarizes what the company should
expect to gain from its investment in the project. It provides answers to the following
questions: What business benefits will be gained from investment in this project? What
organizational strategies does this project help to achieve? What opportunity in the
market is this project going to capitalize on?'?

The purpose of projects is to serve as basic building blocks for the execution of an
organization’s strategy. This should be the basis of the value proposition statement for
all projects. The premise is that if projects are aligned with the firm’s strategy, they will
better support the goals of that strategy. Since one tangible way to express the strategy
is to define its specific, measurable, attainable, relevant, and time-based goals, one can
use the stated goals to assess how well an individual project supports them. A descrip-
tion of how the project aligns to and supports achievement of one or more strategic
goals of the organization should be included in the value proposition statement of the
project business case.

Additionally, a description of how the project outcome fulfills documented customer
and market needs is included. Finally, a description of any new technologies that will be
included in the project outcome being developed is provided in this step.

Define the Business Success Criteria

Identification of the business success criteria for a project should be accomplished dur-
ing project initiation and documented in the project business case. The business success
criteria ensure that the product, service, or infrastructure capability under development
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supports key business goals such as profitability, time to benefit, productivity gains, and
technology advancement.

Perform the Cost-Benefit Analysis

The heart of the project business case is the feasibility assessment that results from the
cost versus benefit analysis of the project. The cost-benefit analysis should identify both
tangible and intangible benefits, with the benefits expressed in quantifiable terms such
as dollars gained or saved, hours saved, and gross margin increase. The cost-benefit
analysis should answer the following questions:

B How much will this project cost to implement?

B How much will this project contribute to the company bottom line?

B Is the project outcome, in terms of achievement of specific business objectives,
worth investing in?

List Critical Assumptions

Much of the work performed during project initiation is focused on trying to predict
what will happen in the future. In order to do this, a series of assumptions about the
future have to be made, where assumptions are events and circumstances that are
expected to occur for successful realization of the project objectives.

Each project player and each project stakeholder has a set of assumptions in
his or her mind that they use to guide their vision and perspective of the future
relative to the project being initiated. By explicitly stating the primary assumptions on
which the project business case is built, the project manager establishes a common
vision of how it is assumed that the future will unfold. Discussing and debating this
critical set of assumptions is as important as analyzing the cost-benefit portion of the
business case.

Analyze Project Risk

In this final step, all potential risk events that may affect the business success of the
project are identified. At this stage of the project, it is a high-level look at the known
risks. The risk events are then analyzed, and a plan to minimize the impact and proba-
bility of occurrence for the high-level risks is developed. The risk analysis should answer
the following questions:

B What is the probability of success for this project?

What will be done to maximize the probability of success?

How will the known risks be avoided or mitigated?

Does the level of risk prevent continued investment in the project?

Using the Project Business Case

Presentation of the business case to top management stakeholders is normally used to
drive the final investment and funding decision near the end of the initation stage of the
project cycle and provides primary content for the project charter.
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Although the project business case is first developed during project initiation,
it should be viewed and used as a living document throughout the project cycle and as
a primary guide for project tracking and governance. The project business case, along
with the market or customer requirements document, forms the foundation on which
the project plan is developed. The business case is updated as needed and reviewed as
part of the implementation plan approval.

During project execution, the business case needs to once again be reviewed prior to
releasing funds for large expenditures such as factory tooling. Finally, the business case
information is used during the project retrospective to evaluate whether the project was
successful in achieving the business goals intended.

Benefits

The benefits of creating a good business case for a project are many. The primary ben-
efits are fourfold. First, the business case answers the critical question, “How will this
project help our company meet its business and strategic goals?” In this sense, it helps
top managers of a firm make sound decisions when considering investment options.

Second, the project business case establishes alignment between strategic goals
and project execution outcomes based on multiple business perspectives.

Third, consistent use of the business case for all projects helps to make the portfolio
management process more effective by enabling the evaluation of projects within the
portfolio on a consistent set of criteria.

Finally, it establishes the vision, or future state, to effectively plan, execute, and
deliver the output of the project.

THE PROJECT CHARTER

With every project, a project manager needs an effective way to define what work has to
be accomplished and communicate how the project is going to achieve its objectives.'*
The project charter is a tool that formally authorizes a project and serves as the contract
between the project manager and the organization (see Table 3.4).'°

Typically ratified by a manager external to the project, it equips the project man-
ager with the authority to deploy organizational resources on the project. This is espe-
cially important in environments where project managers have no direct authority over
project team members and other resources but bear the responsibility for delivery of the
project outcome. In such a situation, for the charter to be effective, the issuing manager
has to be on a level that has control over the resources.

Developing a Project Charter

When comparing the type of information described in the charter and scope statement,
you will note a lot of similarities. Both contain the same elements—project purpose,
goals, and milestones, for example. Where these elements differ is their level of detail.
More precisely, because it is an authorization tool, not a planning tool, the project
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Table 3.4: Example Project Charter

Project Name: ISU Alumni Website
Project Manager: Jen Cosgrove
Project Sponsor: Dan Seales

Project Mission

This project will provide the local chapter of the ISU Alumni Association a web site that will be
used as a resource to enable continued social networking, information exchange, and information
repository for alumni association members.

Project Goals

The university is looking for new ways to help alumni stay connected to the university post-
graduation. The web site to be developed will (1) create the means to establish a strong alumni
social network; (2) provide a portal for the university to communicate activities, information, and
needs; and (3) establish a repository of academic research information for the alumni to access and
contribute to. The project will be completed prior to the Fall 2017 academic semester, and cost
no more than $60,000 to implement.

Project Scope

The scope of the project will include the design, development, test, and go-live activities
necessary to create an operational web site. The web site will include four major capabilities:
(I HOME page for alumni information and navigation, (2) SOCIAL NETWORKING page,
(3) ACADEMIC RESEARCH repository, and (4) ALUMNI ACTIVITIES page.

Dependencies, Risks, and Assumptions

Dependencies Risks Assumptions
B Budget approval W First use of open B Additional security software is not
B Availability of IT source software needed
resources B Schedule is aggressive W Open source software can be leveraged

Major Milestones:
Usage study completion
Web site design completion
Prototype development completion
Development completion
Operational test completion
Go-live launch completion
30-day retrospective completion
Sponsor and Project Team
Project Sponsor: Dan Seales
Project Manager: Jen Cosgrove
User Exp. Designer: Lynda Carmody
Web Site Developer:  Ajit Chattergee
Web Site Developer:  Fariba Rezzanie
Quality Assurance: Will Torday

Budget and Completion Date

Budget: $60,000
Completion Date: August 1, 2017
Approvals

Project Sponsor:

Project Manager:

Finance Manager:
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charter tends to include fewer details, giving a mandate to the project team to proceed
with a detailed planning cycle, part of which includes developing a detailed scope
statement. Naturally, then, the scope statement has more details about these elements
than the charter.

Collect Information Inputs

Issuing a project charter is a major decision because it commits resources to support
organizational goals. For that reason, organizations tend to invest in generating informa-
tion that will help make educated charter decisions. Crucial pieces of such information
include the following:

B Project goals

Project requirements

Project business case

Project selection information

Projects are vehicles for the delivery of organizational needs; therefore, the project
goals cannot be overstated. Understanding which of the goals a project supports is
therefore of crucial importance. As discussed earlier in this chapter, the information con-
tained in the goals grid is sufficient to adequately provide content for the project charter.
Additionally, for a project to be successful, the project requirements need to be docu-
mented, understood, and responded to. Also, to properly assess the viability of a project,
you need to develop a feasibility study that should be completed during the project
selection process.

Define the Project Mission

Precision and clarity are two key words in the charter’s definition of what the project
should accomplish.'® Whether the charter is for a small process improvement or a
multibillion-dollar semiconductor fab, a few words can usually do the trick. The state-
ment may identify major tasks such as design, prototyping, and programming, or it can
be as simple and directive as “develop a new product platform.”

To express the accomplishment expected of the project, we use the term project mis-
sion. Project mission has an aura of significance, which may be why it is often used.
Alternative terms, such as project purpose or assignment, have less gravitas, but may
nonetheless be appropriate. The selection of the term is often dictated by organizational
jargon.

Contained within the project mission is an understanding of what drives the imple-
mentation of the project. Is its purpose to increase customer satisfaction? Or is it to enter
anew market, increase market share, develop new competencies, and soon? On a strate-
giclevel, there may be several different reasons for the existence of the project. The point
is that we should know it and spell it out.

Once we are out of the strategic territory and in the tactical world of small projects,
many project teams struggle with what exactly is their project’s purpose. They assume
it is simply to create the project output. However, it is not. Like any other project, your
small project exists to accomplish some tactical gains supporting your organization’s
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strategic business goals. For example, when you are buying and installing a piece of new
factory equipment, the business purpose is not to buy and install the new equipment.
Rather, the purpose may be to increase the efficiency of your operation and lower your
manufacturing costs. Similarly, a project developing a standardized PM process is prob-
ably aiming at improving consistency and repeatability of performance. Certainly, its
business purpose is not to have the process itself.

Define the Project Goals

By their nature, “project mission” and “business purpose” are broadly defined. To pro-
vide more specific guidelines to the project team, the charter needs to identify spe-
cific project goals (see the example titled “Stretch Goals or Not?”). At a minimum, these
usually include schedule, cost, and quality targets. Your schedule target is your desired
project completion date. Remember to focus not only on what you want to achieve, but
also on what you want to preserve, avoid, and eliminate, as described in the goals grid.
You may have important project goals associated with each perspective.

Stretch Goals or Not?

How attainable should the project goals in the charter be? Is it okay to write
charters using a stretch goal? Empirical evidence suggests that those who
set stretch goals—that is, outline goals that are typically quite difficult to
attain—outperform those with routine goals, which are typically easy to
attain. If you are purely driven by performance, the choice is clear: go for
stretch goals.

At Google, many project managers deliberately use stretch goals in their
project charters because corporate culture drives this behavior. What happens
when they do not attain their stretch goals? According to one project manager,
“No project sponsors use this practice to call people out. The idea is to always
strive for more and do your best. If you do so, you won't be penalized if a stretch
goal is missed.”

Is this the case in all companies? According to a project manager for a
business-to-business software company, “If you try stretch goals and miss, it is
likely to be held against you in your next performance evaluation. That's why
everybody goes for routine goals in our company.” The point, then, is that the
use of project stretch goals is dependent on company culture and likely related
to the level of desire for industry leadership.

State the Scope

The project charter should include a summary-level scope statement in order to
establish an agreement between the project team and the project sponsor by clarifying,
identifying, and relating the work of the project to the sponsor’s business goals.

A well-written scope statement is crucial to guide a project manager’s decisions dur-
ing the course of the project cycle. The more information you can document in the
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initiation stage of a project, the more adaptable you will be when having to deal with
critical decisions that appear during the project.

List Dependencies, Risks, and Assumptions

Begin this section of the project charter by listing the major dependencies that will need
to be in place for the project to proceed to planning and implementation activities.
Examples may be the approval of the project budget by the selection committee or the
availability of resources. It is of high importance that these types of dependencies be
documented, as normal organizational behavior is to approve a project charter with the
expectation that work will begin immediately.

If there are major dependencies that have to occur before project activities begin,
it is best to include them in the charter to increase understanding and probability of a
successful project start.

Likewise, it is advisable to list any known high-impact or high-probability risks that
may affect the success of the project. At this stage in a project, there is a lot of excitement
aboutthe possibilities and opportunities associated with the project. But take some time
to think negatively about the project in order to identify what may go wrong. This will be
the project manager’s first opportunity to ask for project sponsor assistance to overcome
or eliminate high-level risk events.

Finally, list the critical assumptions associated with the project. During project initia-
tion, all activities and planned outcomes are predicated on a set of assumptions of how
the future will play out. Since the future rarely goes as predicted, some of the assump-
tions made at this early stage will be incorrect. This means that all activities and out-
comes associated with the incorrect assumptions may need to be adjusted in the future.
By listing the major assumptions in the charter, they become visible and can be tracked
and validated as the project progresses.

Specify Major Project Milestones

Major milestones include completion of certain tasks or deliverables by a specified date
and are typically requested by those issuing the charter. The key word here is major; you
should limit the number of major milestones to those that are absolutely vital. Specifying
three to five is a dominant practice. In other words, given the charter’s purpose and the
related level of detail, developing a long list of milestones is unnecessary, especially at
this early stage of project initiation.

Identify Project Sponsor and Team

One of the purposes of issuing a charter is to formally announce the names of the pri-
mary stakeholders associated with the project, including the team members. However, it
is notimportant that all team members be immediately identified. The expectation here
is that functional managers will nominate those members after the charter is issued.

In some organizations, the use of project sponsors is a regular practice for major
projects. Sponsors provide guidance for the project team, making sure that the
functional managers fulfill their resource commitments to projects and serve as a
communication link with customers.'” Typically, the sponsor is a senior manager who
has authority over budget and resources. In the case of less strategy-driven projects,
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the role of a sponsor may go to a middle-level manager. Whatever the level of the
project sponsor, issuing the charter is a convenient way to visibly announce the name
of the sponsor.

Include Project Budget and Completion Date

Explicitly document the project budget allocated, as well as the expected completion
date for the project. Cost and schedule are normally the two primary project con-
straints, and as such, need to be elevated to the signature and approval level of the
project charter.

Project Approvals

As an authorization document to officially start expending organizational resources,
the project charter must include the names, titles, and signatures of the individuals
who will sign off on the project. At a minimum, signatures should be required for the
project sponsor, the project manager, and a manager from the finance or accounting
department of the organization.

Refer to the Supporting Detail

What is immediately evident in a project charter is the decision about bringing a project
to life, stated in a laconic manner. What is not evident is the process that led to the
decision. The decision was a result of the process of project selection that was based
on information developed in strategic and tactical plans, the high-level project require-
ments, the project proposal, and project selection methods. To make this visible and
give credibility to the charter, refer to these documents in the charter.

Using a Project Charter

The project charter has been used in large projects since the beginning of formal project
management. Because large projects engage substantial organizational resources orig-
inating in different functional groups, this approach is quite logical. For the same
reason—resources that derive from various functional groups—the charter is popular
with small, cross-functional projects as well. However, for other small projects that
are not cross-functional, issuing a project charter is an infrequent practice—unless
functional department members are not collocated, a growing phenomenon in our
virtual world. For an example of the use of the project charter in different corporate
situations, see “The Need for the Charter” on page 77.

Even though a large majority of organizations now make use of the project char-
ter, not all companies create the charter at the same point in the project cycle.’® Some
charters are created as part of the project selection process, immediately after the feasi-
bility study is complete. When used at this point in the project cycle, the project charter
contains the results of the feasibility study as well as the underlying assumptions and
constraints.

Most organizations create the charter after the project has been selected and a
project manager has been assigned. In this case, the project charter contains some or
all of the information described previously.
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Still other organizations create the project charter after detailed planning is com-
plete and the project plan is approved. When used at this point in the project cycle, the
charter contains a summarized description of the detailed project plan.

Even though the project charter is an agreement between the project manager and
executive sponsor, all functional groups or departments in the organization that will be
supporting the project need to be informed correctly and promptly about the start of
the project.'® For that reason, they need to put them on the distribution of the charter.

Variations

The practice of project chartering exhibits many variations and nuances, including its
name, content, pattern of use, and formality. For instance, some organizations call it
the “project authorization notice,” others the “project birth certificate.” In all cases, the
charter is meant to bring a project into existence.

As for the content, some organizations use charters that include specifics about
budget and schedule for major milestones, as shown in the project charter example
in Table 3.4. Others, especially for smaller projects, find it sufficient to announce the
purpose of the project, the start of the project, the team composition, and the executive
sponsor.

Benefits

Projects often require organizational arrangements that span functional boundaries. In
such cross-functional designs, functional managers “own” resources, and the project
charter is a practical way of communicating the need for the project and for making
a request for resources. This practically defines specific resources, the amount and time
of their use in the project, and who is responsible for providing them. Aside from this act
of organizational legitimacy, the charter also helps a project get visibility by announcing
its start and purpose, leaving the ball in the project manager’s court.

The primary benefit of the project charter, however, is that it serves as the agree-
ment or contract between the project manager and the executive sponsor to work as a
team to execute the project to the intent of the project business case and to utilize the
organization’s resources to maximum business benefit.

The Need for the Charter

Do you need a charter for all projects? Consider that it normally takes a lead-
ing truck manufacturer located in the United States months of work to issue a
charter for a new truck development project. With millions of dollars involved,
the company develops multiple scenarios of scope, cost, and timeline, and
evaluates them carefully before launching the effort. The launch begins with

(continued)
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the issuance of a detailed charter, where the sponsor typically is a corporate
vice president.

In contrast, a major information technology upgrade project within the
same company typically starts with a sentence-long charter, e-mailed to the
functional managers providing resources. No sponsor is identified, and not
much of the charter is completed prior to project planning. The rule for these
projects is that any major project consuming resources (over $10k) must issue
a charter. Charters are not used for projects below $10k, usually performed
within a functional group. The reason? It is considered an unnecessary step.

This is a good example to review when deciding whether you need a char-
ter for all projects. The need for the charter should be matched with the size,
complexity, and degree of cross-functional involvement on the project.
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James M. Waddell

ne of the most important aspects of good project planning and execution is a
comprehensive, clear, and valid set of requirements. When it comes to require-
ments, it is well documented that many of the contributing factors to failed
projects are such things as lack of stakeholder input or involvement, inadequate under-
standing of the voice of the customer, and improper documentation and validation of
the requirements for the intended solution.
The Project Management Institute (PMI) defines requirements management as:

The discipline of planning, monitoring, analyzing, communicating and controlling
requirements. It is a continuous process throughout a project. It involves communica-
tion among project team members and stakeholders and adjustments to requirements
changes throughout the course of the project.!

A broader term, requirements engineering, focuses on using a systematic and repeat-
able process to ensure that solution requirements are discovered, documented, and
maintained throughout the project cycle. For this chapter, we will focus on four major
activities within requirements engineering within the context of project planning and
the tools used to support those activities. They are:

1. Requirements elicitation: Gathering requirements from stakeholders and ensuring
the voice of the customer is captured.

2. Requirements analysis: Assessing, negotiating, and ensuring requirements are cor-
rect.

3. Requirements specification: Documenting requirements.

4. Requirements verification: Assessing requirements for quality.

The purpose of requirements engineering is to ensure that projects fully meet the
requirements intended by the external or internal customers who are the users of the
solution. Most of us have experienced a situation where a key customer’s needs and
wants were improperly addressed, leading to a failure or, at the very least, project
outcomes adversely impacted.

83
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To begin, we must first ask what is a requirement? A requirement states what a
solution must do (functional requirement) and how well it must do what it does (quality
or nonfunctional requirement). In its most simplistic form, a requirement is anything
that drives design choices. Done well, requirements establish a clear, common, and
coherent understanding of what a solution must accomplish in order to meet customer
expectations. The bottom line is that requirements are the foundation on which projects
are built.

In an in-depth study conducted in 2014 by PMI, in which they elicited responses
from 2,066 project managers, program managers, and business analysts, it was deter-
mined that 47 percent of unsuccessful projects failed to meet their original goals and
business objectives due to poor requirements management.? These failures were iden-
tified as being caused by inadequate resources, insufficient skills development, informal
processes and practices, and lack of understanding and support for the importance of
requirements management by top management. By contrast, enterprises performing
successful projects recognize the importance of the requirements engineering disci-
pline and are much more likely to adopt formal processes for requirements gathering,
writing, and management for their projects.

The major finding was that the more time spent on requirements definition and
understanding up front, the more predictable project costs become, the higher the
probability for achieving successful solutions from the customer’s and user’s perspec-
tives, and the greater the chance for achieving the financial and business objectives for
the project. Requirements are the foundation on which systems are built.3

Developing and managing requirements is hard work! There are no simple shortcuts
or magic solutions.* This chapter is intended to assist the reader in understanding the
process of project requirements engineering and to identify specific tools that are used
in support of these processes. There are many requirements tools available through var-
ious sources. In this chapter, we have identified the tools and techniques that provide
the most utility to the project manager.

The tools presented are designed to work holistically together, as a set of require-
ments tools that will guide you through planning the very first interaction with a
stakeholder; assist you with the art of writing clear, concise, coherent, and measurable
requirements; and provide you with a template to effectively verify that you have the
requirements developed to the highest quality. These tools should be a part of every
project manager’s PM Toolbox.

THE ELICITATION PLAN

When in the initial stages of a project, there are several ways to approach collecting
requirements from stakeholders. Many teams, unfortunately, spend an insufficient
amount of time collecting requirements and jump directly into writing requirements.
This behavior leads to key requirements being missed, incomplete information needed
to make decisions, and multiple scope changes later in the project cycle.

The most important tool for gathering project requirements is an elicitation plan.
This plan ensures that the best methods are used to gather requirements from the
stakeholders and allows the team to document the methods they will use to ensure
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that they cover all possible sources.” The plan need not be long and complicated, but
the detail level must be consistent with the risk and complexity of the project. This can
be determined by the type of project, number of stakeholder groups, experience of the
team, and so forth.

Why spend time to document a plan to gather requirements? Many teams make
the mistake of diving into requirements discussions with a small set of stakeholders
who they think have the information they need, and with whom they have an estab-
lished relationship. Jumping in without a comprehensive and holistic view of who has a
material interest in the project can lead to missing stakeholders and therefore missing
requirements. The opposite is also true. It is impossible to interview everyone, so iden-
tifying key contributors and then narrowing down the list to the “right” stakeholders
who can provide a well-rounded understanding of the requirements can save the team
precious time. Interviews, focus groups, and surveys are better conducted if the right
stakeholders are thoughtfully identified and approached.

Figure 4.1 provides a template for a simplified elicitation plan. If appropriate, based
on the size of the project, or if the team has experience with a similar project, feel

PROJECT ELICITATION PLAN
Project Name: Highlands Rev #: 1.0 Date: 22 April 2016
REQUIREMENTS AUTHORS & KEY CONTRIBUTORS
Primary Authors: __Simon B., Phillip C., Christine H.
Key Contributors: _ Carry M., Nesli S., Carl W.

INTRODUCTION

Problem Statement:

ELICITATION STRATEGY & PROCESS

Strategy and Process: Group interviews with three key customers, followed by
series of prototype reviews, and a direct observation of end users at five sites

LIST OF STAKEHOLDERS

Stakeholder’s Name Current Role Elicitation Desired Outcome

Technique
Jim Johnson Medical Group Feedback on
Provider Interview key features
SCHEDULE & RESOURCES
Item Estimated Resources Range of Uncertainty
Schedule
Group 5 weeks Jim, Sury, Pat +2 weeks
Interviews
ASSUMPTIONS & RISKS
Risk Magnitude of Risk Likelihood Mitigation Plan
Stakeholder High High Add 2 week
Schedules buffer

Figure 4.1: Simple Elicitation Plan Template
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free to add or delete topics that are pertinent to your project. Again, the elicitation
plan can be as simple or as broad as you like based on the needs of the team and the
value from a deeper discussion. Be mindful that you are focused only on gathering
project requirements. This is not an overall project plan; this is a specific plan to elicit
requirements.

Developing an Elicitation Plan

The elicitation plan can be created using simple word processing or spreadsheet
software. Begin by documenting the project name, version number, and date; list the
primary requirements authors(s) and the key contributors to the elicitation plan. Next,
spend adequate time documenting the following five key items.

What Is the Problem to Be Solved?

Document a clear understanding of the problem or opportunity the project will be
addressing. This is generally high level because an elicitation plan is normally developed
early in the project cycle, when the scope and assumptions are still ambiguous. This is
usually translated into the project’s scope and charter when combined with information
about the user environment and business context.

What Are the Strategies for Gathering Requirements?

Identify the high-level objectives of the effort and the key strategies the team will use
to gather requirements. Most requirements efforts center on interviews. Yes, interviews
are very helpful for gathering requirements, but there are so many more effective tech-
niques to elicit requirements from stakeholders than just interviews alone (see “Tech-
niques to Elicit Requirements”).

Techniques to Elicit Requirements

Interviews. Usually one-on-one or in small groups (three to four people) where
key stakeholders are invited to attend a requirements elicitation meeting
and asked questions to uncover needs, wants, and desires. The key ques-
tions should be determined prior to meeting with them based on the type of
requirements you are looking for. There are a lot of ways to ask questions;
generally, you want to ask open-ended questions to get them started and
then follow up with probing questions to uncover requirements.

Facilitated discussions. Larger groups (five to ten people) come together with
a facilitator trained on how to elicit requirements. The goal is to gather
requirements faster than if you spent time interviewing each stakeholder
independently.

Surveys or questionnaires. Used best when you want to gather requirements
from a lot of stakeholders who are geographically dispersed. It is best if an
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expert in surveys or questionnaires develops the questions so you get the
information needed.

Prototyping. Build an initial version of the solution; demonstrate it in the spirit
of learning more about what features the users like and don’t like. Use the
feedback to make changes to the prototype, and show it to the users again.
This repetitive process allows real-time feedback and a better understand-
ing of the requirements.

Use cases. Think of use cases as stories that are easier for users to describe
and understand. These are best used for the functionality (what the sys-
tem must do) rather than how it will behave. Remember, use cases are not
requirements; however, they are very helpful to get to detailed functional
requirements.

Change requests. Ask to see the log showing what customers and end users
are asking to be fixed on current solutions. System enhancements and bug
reports are all good sources for possible requirements.

Observation. Watching users perform their jobs can be very helpful in under-
standing the current process from start to finish. Asking questions to better
understand where they get frustrated or wish the solution did something
different are excellent areas to find requirements.

Brainstorming session. Use a brainstorming session to help discover require-
ments for solutions that have not been developed before. Invite domain
and subject matter experts into a session and let them brainstorm what
they think the solution might look like. Allow enough time for the “good
stuff” to come out, then ask them to prioritize those ideas they think are
the best to go forward with. Use the highest-priority ideas as a basis for the
initial set of the requirements.

Another very effective technique for gathering project requirements is the voice
of the customer (VOC) technique. This term describes the process of capturing critical
details regarding the desires, needs, and requirements of a given prospect, customer,
or target group.®

There is no one homogenous VOC. Customer voices are diverse and reflect a vari-
ety of different needs. There are multiple customer voices within a single organization.
For example, a product being considered for purchase within an organization may have
the voice of the procurement department, the voice of the product end users, and the
voice of the support and maintenance of the product. All of these diverse voices must be
listened to, considered, and balanced to form the appropriate requirements for a truly
successful solution.

VOC should be captured from both external and internal sources. External customers
are those that purchase the output of a design and development effort such as new
products and services. Internal customers are normally the receivers of newly developed
systems, services, and other capabilities designed and developed by project teams for
individuals within the same organization or company. Generally, internal and external
customers exhibit the same traits. It therefore becomes imperative that the members
of the team treat their search for identifying, understanding, and characterizing project
requirements the same for both audiences.
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Things to Avoid When Uncovering the
Voice of the Customer

Engineering knows best. Don't let the technical implementation drive the
requirements. What an engineer may find interesting may not be what the
customers and end users find interesting.

Sales can be a proxy for the customers. What the sales team hears from
customers can help guide the requirements elicitation process and discussion.
Spend time validating what the sales force is hearing against what is known
about the broader market and competition.

CEO said so. It can be very difficult to discount a pet feature, especially if
it comes from the person at the top. Key executives may try to influence the
requirements based on their own opinions. Gather facts to support why their
requirements are good ones or not.

Who Are the Stakeholders We Need to Talk To?

Taking time to brainstorm a list of stakeholders the team wants to engage with is one
of the most important aspects of planning the elicitation effort. A simple table with
a column for the stakeholder’s name, their role, possible techniques used during the
elicitation effort, and what will be the output or result is effective for planning your
requirements elicitation stakeholders (see Table 4.1).

Identify the Schedule and Resources

It is important to estimate the schedule and resources needed for the elicitation effort.
Just like any other project task, requirements elicitation requires resources, time, and
budget to complete. Include a measure of uncertainty for each key stakeholder.

Document the Assumptions and Risks

Take time to document all the assumptions made when determining the plan to
gather requirements. Since assumptions by nature tend to be “big deal” items that
many times are outside the influence or control of the project team, they can easily be
converted into a risk mitigation table. Additionally, they should have a well-thought-out
mitigation and management strategy. Focus on risks such as compressed schedule,
resource constraints, and funding needed to travel to conduct focus groups or other

Table 4.1: Example List of Stakeholders

Technique to Elicit

Stakeholder’s Name | Current Role | Requirements Desired Outcome
Jim Johnson Business Analyst | Group Interview Feedback on key features
Suzy Smith Lead Engineer Prototype Validate usage is correct

Pat Pink Marketing Lead | Observation Gain “insider” viewpoint
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costs associated with prototypes or participant observation (see “Tips for Mitigating
Requirements Gathering Risks”).

Tips for Mitigating Requirements
Gathering Risks

Brainstorm as many assumptions as you can think of (e.g., will all the key stake-
holders be available and willing to discuss the project?).

Share the list with key stakeholders to uncover new assumptions and vali-
date any hidden costs associated with the brainstormed list.

When you believe you have a solid list, convert each assumption into a risk
and document it as such in the elicitation plan.

Focus first on the highest risks associated with schedule, resources, and
quality of the elicitation process.

Identify the possible impacts should the risk become a reality.

Document the likelihood (high, medium, low) of the risk happening.

If the risk becomes a reality, what is the magnitude of the impact to the
project (high, medium, low).

What is the mitigation and management strategy should you need to
employ it?

Using the Elicitation Plan

Taking time early in the project to fully understand and document an elicitation plan will
save precious time. Investing time to discuss the process and strategy to elicit require-
ments, separate from the project plan, will give a next layer of detail to the overall time
needed for the project. If you want to save time, this is one of the best ways to ensure that
the time allocated for gathering requirements is used effectively. Often, teams spend too
much time talking to the wrong people, gathering duplicate requirements from stake-
holders from the same organization or group, or realizing late in the project they must
allocate more time to talk to “new” stakeholders they forgot about because they began
without a plan.

It is never too early to begin developing an elicitation plan. As soon as a project is
assigned to a project manager, he or she should begin the process. Start by pulling two
or three key contributors into a 90-minute to two-hour requirements elicitation kickoff
meeting to discuss each of the sections of the elicitation plan. Write down what you hear.
You will use this time to ensure that you and the team really understand what it will take
to gather the project requirements.

Don’t be constrained by the content areas shown in Figure 4.1 and described ear-
lier. Customize your elicitation plan to meet your specific needs. Other information to
consider in your plan might include:

B Market and business context. A high-level description of the market and how it
interacts with the business goals for the project.
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System domain. Document the environment and conditions the solution will oper-
ate within. For example, if you wish to build a mobile communications device, you
must understand the environments and conditions in which it will be used. To build
a driverless car, you must understand the car industry, the manufacturing process,
and how cars are used.

Outputs. State the expected deliverables of the effort. For example, draft use cases,
completed customer surveys, interview notes, and so forth.

Open issues. Mark sections in the elicitation plan where the information is unclear
or unknown. Or better, create a table at the end of the elicitation plan titled “Open
Issues.” Document all items under open issues so they are in one place that will make
them easy to find, track, and resolve.

Once the sections are documented, have the project sponsor review the elicitation

plan to approve the scope and validate any assumptions made by the team. Better
to get the assumptions out on the table early so they can be addressed and the
full scope of what it will take to successfully gather the requirements known and
agreed to.

Benefits

Spending adequate time to get a complete understanding of what it is going to take to
gather requirements for a project can be of significant value.

Following are four benefits gained by taking the time to develop an elicitation plan,

even if it is only a few pages and at a high level:

Guarantee you will spend time with the “right” stakeholders. Without a well-thought-
out plan, you may begin gathering requirements, only to find out later that you
have missed important stakeholders or gathered information from stakeholders
who were not able to provide the right feedback.

Use the right technique to gather requirements. Spending time to identify the correct
elicitation technique (interview, focus group, prototype, etc.) will help ensure that
you deliver the best possible set of requirements. Many requirements teams start
with interviews with the existing users.” However, many unique solutions do not
have current users, so there is a visualization leap required. When users are asked
to help design a solution they have never seen or used, an interview may prove to
be an ineffective way to gather a list of requirements. A prototype would produce
better insight, but time to create, test, and then deliver a prototype requires plan-
ning to do it right. Without a solid elicitation plan, what was thought to take a few
days could turn into several weeks.

Assign the right resources, armed with the right amount of time to gather requirements.
Often, gathering requirements is seen as a “second job” that has to be completed
in conjunction with other responsibilities. Taking time to create a plan helps to
ensure that the right people will be involved in gathering requirements, that their
time will be used wisely, and that adequate up-front requirements gathering will be
performed.
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B Gain agreement from top managers on the requirements elicitation effort (time,
resources, and cost). By documenting what resources and time it is going to take
to gather requirements, senior leaders can guide the project manager on what
compromises and decisions will need to be made. For example, if an elicitation plan
shows five focus groups are planned at a cost of $50k, senior leaders can approve
this cost before the focus groups are formed and scheduled, rather than be surprised
atthe end.

An elicitation plan can be as simple as one page. Or it can be quite lengthy (eight
to ten pages) depending on how comprehensive and complex the project is. The main
thing to remember is that it is a specific plan to gather requirements, not an overall
project plan. Use this plan to augment the overall project plan with more details on
the resources, time, and effort needed to effectively and efficiently gather project
requirements.

REQUIREMENTS SPECIFICATION

Now that you have an understanding of the effort to gather requirements, it is time to
talk to stakeholders. Before conducting the first interviews, it is good practice to develop
a requirements specification and a consistent syntax to document the information from
the stakeholders. A requirements specification is the process you will use to collect and
document the project requirements. One of the primary purposes for developing a
requirements specification is to achieve team consensus on how project requirements
will be documented before making the more time-consuming effort of performing
the work.

There are, of course, many requirements specification techniques to use. One of the
best techniques was developed by Tom Gilb, who developed a simple, yet powerful
end-to-end process for writing high-quality requirements. He calls this technique
Planguage.®

The name Planguage is a combination of the words planning and language.
Planguage is an informal, but structured, keyword-driven planning language. It aids in
communicating complex ideas in terms any stakeholder can understand.

Planguage provides a standard format and vocabulary for each requirement. This
helps reduce ambiguity, increase readability, and promote requirements reuse.

The keyword-driven syntax is a very effective way to document both functional
(what the solution must do) and nonfunctional (how the solution will behave)
requirements.

Specifying a Requirement Using Planguage

When specifying (writing) a requirement, it is much easier if you use a framework.
As we have been discussing, Planguage is a keyword-driven syntax that provides an
easy and effective way to ensure that you gather all the needed information from the
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stakeholder and can validate with other stakeholders a requirement has been written
concisely, correctly, and completely.

Structuring Functional Requirements

The best way to use Planguage is to start with functional requirements. Table 4.2 lists
a few basic Planguage keywords and definitions for writing functional requirements.
Choose the Planguage keywords that will be most beneficial to your project.

Structuring Nonfunctional or Quality Requirements

The more challenging requirements to write are the nonfunctional or quality require-
ments. These requirements ensure that a solution behaves as expected. A few examples
of nonfunctional requirements are level of reliability of the solution, scalability of the
solution as it evolves and grows, and performance (how fast the system must be).

Table 4.2: Planguage Keywords for Functional Requirements

Basic Functional Keywords

Keyword Definition

Tag Unique, persistent identifier for traceability purposes

Gist One-line description of the requirement or area being addressed
Source Who provided the requirement

Functional requirement | The text detailing the requirement (The system shall ...)

Rationale The reasoning that justifies the requirement, quantified if possible
Priority Statement of priority and claim on resources
Author The person who wrote the requirement

Additional Functional Keywords

Keyword Definition

Stakeholders List of parties materially affected by the requirement

Revision A version number for the requirement (each requirement can have a
revision history, not just an entire specification)

Date The date of the most recent revision

Assumptions All assumptions or assertions that could cause problems if untrue

now or later

Risks Anything that could cause malfunction, delay, or other negative
impacts on the expected results

Subject matter expert | The person who is most knowledgeable (considered the expert)
about the requirement

Dependencies Anything that this requirement is dependent on (can’t be
implemented without)

Notes Key information to assist in design, development, or delivery of the
requirement

Defined The definition of a term (better to use a glossary)
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Table 4.3: Nonfunctional Planguage Keywords

Keyword Definition

Ambition A description of the goal of the nonfunctional requirement

Scale The unit of measure used to quantify the nonfunctional requirement
Meter The process or device used to establish the scale

Minimum The minimum level required to avoid failure

Target The level at which good success can be claimed

Outstanding | Stretch goal if everything goes as planned

Past Previous results for comparison

When we state a nonfunctional requirement (or any qualitative statement), it is vital
that we specify a few unique items not found in a functional requirement (see Table 4.3).
Don't forget, these Planguage keywords are used only when specifying nonfunc-
tional requirements. Why? Functional requirements specify what a solution must do and
are measured in “yes/no” terms. Most people capture these pretty well. Nonfunctional
requirements are everything else associated with being measured on a scale other than
as a simple “yes/no.” The following section demonstrates how to use the Planguage
technique to create high-quality functional and nonfunctional project requirements.

Using the Requirements Specificiation

The information captured in the requirements specification enables many things.
Primarily, it helps with understanding requirements prioritization in a meaningful
way. Rather than just calling something a high-priority requirement, the requirements
specification also describes the impact of not implementing a requirement, as well
as the rationale behind it. This enables sound decision making and prioritization
throughout the project.

Functional requirements are usually easy to convert into a Planguage template,
especially if the requirement is well known and has been successfully implemented
before. The real value comes when the requirement is new, and asking a few more
questions and documenting the answers significantly reduces the time to write a good
requirement. Following is an example in order to illustrate how easy and effective it
is to use this technique. While in a focus group discussion, an important stakeholder
shared one of the key requirements as follows: After every enrollment is completed, a
confirmation has to be sent to the user.

Is this a good requirement? As written, unfortunately, no, because critical informa-
tion is missing. We don’t know enough to be able to build and test this as stated. We
would need to understand a lot more, such as:

B What does the system need to do? (Functional requirement)

When does the system need to do this? (Functional requirement)

Is there a time when the system won't do this? (Functional requirement)
What is meant by completed? (Functional requirement)
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Why is this important for the system to do? (Rationale)

How important is this in relation to other requirements? (Priority)

If this is a high priority, what will happen if we don'timplement? (Claim on resources)
Who needs to know if this requirement is dropped? (Stakeholders)

Spending time to gain an understanding of the true requirement will help ensure

that a complete requirement has been documented. Table 4.4 is an example of a
complete functional requirement using Planguage.

Let's look closely at the functional requirement “confirmation” written previously

using Planguage. Are there any obvious nonfunctional requirements associated with the
functionality of the solution? To uncover a nonfunctiona