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1 An Introduction to Project Management

1.1 Introduction

Many people and organizations today have a new or renewed interest in project

management. In the past, project management primarily focused on providing schedule and
resource data to top management in the melitary
management involves much more, and people in every industry and every country manage

projects. New technologies have become a significant factor in many organizations, and the

use of interdisciplinary and global work teams has radically changed the work environment.

The following statistics demonstrate the signifi
society:
A A 2001 report showed that the United States spends $ 2.3 trillion on projects every year,
and the world as a whole spends nearly $ 10 trillion on projects of all kinds. Projects,
therefore, account for aboutone-f our t h of the United Statesd anc
domestic product.
A In 2006 PricewaterhouseCoopers surveyed 200 companies from 30 different countries
about their project management maturity and found that over half of all projects fail. They
also found that only 2.5% of corporations consistently meet their targets for scope, time,
and cost goals for all types of projects.!
A In 2007, the average total annual compensation for a senior project manager was
$104,776 in the United States, $111,412 in Australia, and $120,364 in the United
Kingdom. The average total annual compensation of a program manager was $122,825
in the United States, $133,718 in Australia, and $165,489 in the United Kingdom. The
average total compensation for a project management office (PMO) director was
$134,422 in the United States, $ 125,197 in Australia, and $ 210,392 in the United
Kingdom.
A Project management certification continues to be one of the most popular certifications
throughout the world, with over 220,000 active Project Management Professionals by the
end of 2006. Certified individuals averaged a 16% pay increase from 2004 to 2005.

Many organizations claim that using project management provides advantages, such as
A Better control of financial, physical, and human resources

Improved customer relations

Shorter development times

Lower costs

Higher quality and increased reliability

Higher profit margins

Improved productivity

Better internal coordination

Higher worker morale

> D> D> > D> B
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1.2 History of Project Management

Project management has been practiced since early civilization. Until 1900 civil engineering

projects were generally managed by creative architects and engineers themselves, among

those for example Vitruvius (1st century BC), Christopher Wren (16321 1723), Thomas

Telford (1757-1834) and Isambard Kingdom Brunel (18061 1859). It has been since the

19506s, that organizations started applying syst
techniques to complex projects.

The Manhattan Project, which the United States military led to develop the atomic bomb, is
considered to be the first project to use fimoder
Groves was the project manager in charge of the overall managementofthepr oj ect 6 s

mission, schedule, and budget. Dr. Robert Oppenheimer led the technical management of

this three-year, $2 billion project in the mid-1940s.

As a discipline, Project Management developed from different fields of application including
construction, engineering, and defense. Two forefathers of project management are Henry
Gantt, called the father of planning and control techniques, who is famously known for his
use of the Gantt chart as a project management tool; and Henri Fayol for his creation of the 5
management functions, which form the basis for the body of knowledge associated with
project and program management. Both Gantt and Fayol were known as being students of
Frederick Winslow Taylor's theories of scientific management. His work is the forerunner to
modern project management tools including work breakdown structure (WBS) and resource
allocation.

The 195006s marked the beginning of the modern Pr
management was formally recognized as a distinct discipline arising from the management

di scipline. Again, in the United States, prior t
hoc basis using mostly Gantt Charts, and informal techniques and tools. At that time, two

mathematical project-scheduling models were developed. The "Critical Path Method" (CPM)

developed in a joint venture by both DuPont Corporation and Remington Rand Corporation

for managing plant maintenance projects. And the "Program Evaluation and Review

Technique" or PERT, developed by Booz-Allen & Hamilton as part of the United States

Navy's (in conjunction with the Lockheed Corporation) Polaris missile submarine program;

These mathematical techniques quickly spread into many private enterprises.

At the same time, technology for project cost estimating, cost management, and engineering
economics was evolving, with pioneering work by Hans Lang and others.

In 1969, the Project Management Institute (PMI) was formed to serve the interests of the
project management industry. The premise of PMI is that the tools and techniques of project
management are common even among the widespread application of projects from the
software industry to the construction industry.

In 1981, the PMI Board of Directors authorized the development of what has become A
Guide to the Project Management Body of Knowledge (PMBOK Guide), containing the
standards and guidelines of practice that are widely used throughout the profession.
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1.3 What is a Project?

A project is

A temporary endeavor undertaken to create a unique product, service, or result.

1.3.1 Examples of projects:

Projects can be small or large and involve one person or thousands of people. They can be
done in one day or take years to complete. Examples of projects include the following:
A Design and build a new house

Design a product or services

To complete a BA course

Implement a software

Business or private goals

Evaluation of a computer or TV purchase

A business plan

Introducing policies in a company

Starting a new design company

A pharmaceutical company launches a new product

DD DD D> >

1.3.2 Project Attributes

As you can see, projects come in all shapes and sizes. The following attributes help define a
project further:

A Temporary and one-time endeavor: a project has a definite beginning and a definite end
Unique purpose: every project should have a well-defined objective

Requires resources from various areas. Resources include people, hardware, software,
or other assets

Brings beneficial change or added value

Highly complex and risky

Has a primary customer or sponsor: someone must take the primary role of sponsorship
Involves uncertainty: itissome-t i mes di fficult to define the pr
estimate time, or determine exact cost.

> > D> D>

1.3.3 The Triple Constraint

Every project is constrained in different ways by its scope, time, and cost goals. These
limitations are sometimes referred to in project management as the triple constraint.

To create a successful project, a project manager must consider scope, time, and cost, and
balance these three often-competing goals. He or she must consider the following:

A Scope: What work will be done as part of the project? What unique product, service, or

result does the sponsor expect from the project?
A Ti me: How | ong should it take to complete the
A Cost:Whatshould it cost to complete the project? W
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Successful project management means meeting all three goals (scope, time, and cost)d
with therequired qualityand sati sfying the projectds sponsor!

{ 02

[ 2 ¢CAYN

Experienced project managers know that you must decide which aspect or aspects of the
triple constraint are most important. If time is most important, you must often change the
initial scope and/ or cost goals to meet the schedule.

Examples:

A If a company wants to get a new product to market, it must focus on scope target and be
willing to adjust time and cost as needed. If it is crucial to meet time and cost goals, the
scope must be flexible.

A Many people who plan weddings have to adjust scope and cost goals to meet their target
wedding date. If scope goals are most important, you might need to adjust time and/ or
cost goals.

A If someone wants to move into a new home or apartment by a specific date for a specific
cost, he/she must be flexible on scope goals.

I n any case, sponsors must provide some type of
cost.

Although the triple constraint describes how the basic elements of a project - scope, time,

and cost - interrelate, other elements can also play significant roles. Quality is often a key

factor in projects, as is customer or sponsor satisfaction. Some people, in fact, refer to the
Afquadruple constrainto of project management, i n
cost. Others believe that quality considerations, including customer satisfaction, must be

inherent in setting the scope, time, and cost goals of a project. A project team may meet
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scope, time, and cost goals but fail to meet quality standards or satisfy their sponsor if they
have not adequately addressed these concerns. The project manager should be
communicating with the sponsor throughout the project to make sure the project meets his or
her expectations.

1.4 What is Project Management?

Project managementofknavledge, Bkidls, taots,pahditechmiguiesataproject
activities to meet project requirements. 0

Project managers must not only strive to meet specific scope, time, cost, and quality goals of
projects, but also facilitate the entire process to meet the needs and expectations of the
people involved in or affected by project activities.

The figure illustrates a framework to help you understand project management. Key
elements of this framework include the project stakeholders, project management knowledge
areas, project management tools and techniques, project success, and contribution of a
portfolio of projects to the success of the entire enterprise.

Project Portfolio

9 Knowledge Areas Tools and f;terpﬂse
Core Functions techniques uccess
Scope | Time Cost | Quality
Mgt. | Mgt. = Mgt Magt.
P a _
Project Integration Management
Stakeholders'
needs and ‘,/‘
expectations HR Comm. = Risk  Procure. ||% 1\\
Mgt. | Mgt. | Mgt. | Mgt ||32=
O~
Facilitating Functions A

1.4.1 Project Stakeholders

Stakeholders are the people involved in or affected by project activities and include the
project sponsor, project team, support staff, customers, users, suppliers, and even
opponents to the project. These stakeholders often have very different needs and
expectations.
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Stakehol dersod6 needs and expe cnin@and tloroughouathedifei mpor t a
of a project. Successful project managers develop good relationships with project
stakeholders to understand and meet their needs and expectations.

1.4.2 Project Management Knowledge Areas

Project management knowledge areas describe the key competencies that project managers
must develop. The four core knowledge areas of project management include project
scope, time, cost, and quality management. These are core knowledge areas because they
lead to specific project objectives. Brief descriptions of each core knowledge area are as
follows:

A Project scope management involves working with all appropriate stakeholders to
define, gain written agreement for, and manage all the work required to complete the
project successfully.

A Project time management includes estimating how long it will take to complete the
work, developing an acceptable project schedule given cost- effective use of available
resources, and ensuring timely completion of the project.

A Project cost management consists of preparing and managing the budget for the
project.

A Project quality management ensures that the project will satisfy the stated and implied
needs for which it was undertaken.

The four facilitating knowledge areas of project management are human resource,
communications, risk, and procurement management. These are called facilitating areas
because they are the processes through which the project objectives are achieved. Brief
descriptions of each facilitating knowledge area are as follows:

A Project human resource management is concerned with making effective use of the
people involved with the project.

A Project communications management involves generating, collecting, disseminating,
and storing project information.

A Project risk management includes identifying, analyzing, and responding to risks
related to the project.

A Project procurement management involves acquiring or procuring goods and services
for a project from outside the performing organization.

Project integration management, the ninth knowledge area, is an overarching function that
affects and is affected by all of the other knowledge areas. It involves coordinating the other
knowledge areas, anticipating and dealing with issues, and making decisions each day about
what is in the best interest of the entire project. Project managers must have knowledge and
skills in all nine of these areas.

1.4.3 Project Management Tools and Techniques

Project management tools and techniques assist project managers and their teams in
carrying out work in all nine knowledge areas.

It is crucial for project managers and their team members to determine which tools will be
most useful for their particular projects.
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category
Integration management Project selection methods, project management

methodologies, stakeholder analyses, project charters,
project management plans, project management software,
change requests, change control boards, project review
meetings, lessons-learned reports

Scope management Scope statements, work breakdown structures, mind maps,
statements of work, requirements analyses, scope
management plans, scope verification techniques, scope
change controls

Time management Gantt charts, project network diagrams, critical- path
analyses, crashing, fast tracking, schedule performance
measurements

Cost management Net present value, return on investment, payback analyses,

earned value management, project portfolio management,
cost estimates, cost management plans, cost baselines

Quality management Quiality metrics, checklists, quality control charts, Pareto
diagrams, fishbone diagrams, maturity models, statistical
methods

Human resources Motivation techniques, empathic listening, responsibility

management assignment matrices, project organizational charts, resource
histograms, team building exercises

Communications Communications management plans, kickoff meetings,

management conflict management, communications media selection,

status and progress reports, virtual communications,
templates, project Web sites

Risk management Risk management plans, risk registers, probability/impact
matrices, risk rankings

Procurement management | Make- or- buy analyses, contracts, requests for proposals or
guotes, source selections, supplier evaluation matrices

Follow-up studies done by the Standish Group
in the What Went Wrong? passage) showed some improvement in the statistics for
information technology projects in the past decade:

A The number of successful IT projects has more than doubled, from 16% in 1994 to 35%
in 2006.

A The number of failed projects decreased from 31% in 1994 to 19% in 2006.

A The United States spent more money on IT projects in 2006 than 1994 ($346 billion and
$ 250 billion, respectively), but the amount of money wasted on challenged projects
(those that did not meet scope, time, or cost goals, but were completed) and failed
projects was down to $ 53 billion in 2006 compared to $ 140 billion in 1994.2

Despite its advantages, project management is not a silver bullet that guarantees success on
all projects. Some projects, such as those involving new technologies, have a higher degree
of uncertainty, so it is more difficult to meet their scope, time, and cost goals. Project
management is a very broad, often complex discipline. What works on one project might not
work on another, so it is essential for project managers to continue to develop their
knowledge and skills in managing projects. It is also important to learn from the mistakes and
successes of others.
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1.4.4 Project Success

There are several ways to define project success. The following list outlines a few common
criteria for measuring project success:

A The project met scope, time, and cost goals.

A The project satisfied the sponsor.

A The results of the project met its main objective, such as making or saving a certain
amount of money, providing a good return on investment (ROI), or simply making the
sponsors happy.

1.5 Program and Project Portfolio Management

1.5.1 Programs

A program i s fia jgasonanpgeir acooedinated way to phtam benefits

and control not available from managing them ind
As you can imagine, it is often more economical to group projects together to help streamline

management, staffing, purchasing, and other work.

Examples:
A A construction firm has a program for building one hundred residential single-family
homes in a particular neighborhood. Each home is a separate project for a specific
homeownerd the sponsord but the entire development is a program.
A A clothing firm has a program to analyze customer buying patterns. Projects under this
program might include one to send out and analyze electronic surveys, one to conduct
several focus groups in different geographic locations with different types of buyers, and
one to develop an information system to help ¢
buying patterns.

ABC Construction

Program 1 Program 2
Project 1 Project 2 Project 3 Project 1 Project 2 Project 3
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Program Managers:

A providel eader ship and direction f deprojetiswitinthej ect me
program

A coordinate the efforts of project teams, functional groups, suppliers, and operations staff

supporting the projects to ensure that project products and processes are implemented to

maximize benefits

responsible for the success of products and processes produced by those projects

organize review meetings with all their project managers to share important information

and coordinate important aspects of each project.

A Have strong technical and project management skills and also strong business
knowledge, leadership capability, and communication skills

> >

1.5.2 Project Portfolio Management

In many organizations, project managers also support an emerging business strategy of
project portfolio management, in which organizations group and manage projects and
programs as a portfolio ofinvestme nt s t hat contri bute to the entir

Project portfolio management is:
the continuous process of selecting and managing the optimum set of project initiatives that
deliver maximum business value.

Organizations group projects into portfolios to help them make better investment decisions,
such as increasing, decreasing, discontinuing, or changing specific projects or programs
based on financial performance, risks, resource utilization, and similar factors that affect
business value and strategy.

Portfolio Manager:

A need to understand how projects fit into the bigger picture of the organization, especially
in terms of finances and business risks

create portfolios based on meeting specific organizational goals, such as maximizing the
value of the portfolio or making effective use of limited resources

help their organizations make wise investment decisions by helping to select and
analyze projects from a strategic perspective

might or might not have previous experience as project or program managers

have strong financial and analytical skills and understand how projects and programs can
contribute to meeting strategic goals

>> > > P>

Distinction between project management and portfolio management:

A Individual projects often address tactical goals, whereas project portfolio management
addresses strategic goals.

A Project management addresses questions related to how well projects are managed in
terms of meeting scope, time, and costs goals and stakeholder expectations.

A Project portfolio management addresses questions related to what projects are being
done and how well they meet organizational goals, such as making good investments
and being competitive.
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Tacti cal Go al

Project Portfolio Management

Project Management A Are we working on the right

A Are we carrying out projects well? project?

A Are projects on time and budget? " L .

A Do pF;onect stakeholders knovx?what A Are we investing in the right areas?
A Do we have the right resources to

they should be doing? be competitive?

1.6 Project Management Software

The Project Management Center, a Web site for people involved in project management,
provides an alphabetical directory of more than 300 project management software solutions
(www. infogoal.com/pmc).

This site and others demonstrate the growth in available project management software
products, especially Web-based tools. Deciding which project management software to use
has become a project in itself.

These project management software tools can be divided into three general categories
based on functionality and price.

Low-end tools:
A These tools provide basic project management features and generally cost less than
$200 per user.

A They are often recommended for small projects and single users.

A Most of these tools allow users to create Gantt charts, which cannot be done easily using
current productivity software.

A Top Ten Reviews listed MinuteMan ($ 49) and Project Kickstart ($ 129.95) in their list of
top 10 project management software tools for 2006.

A Several companies provide add-in features to Excel (see www. business-spreadsheets.

com) to provide basic project management functions using a familiar software product.

Midrange tools:
A midrange tools are designed to handle larger projects, multiple users, and multiple
projects
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All of these tools can produce Gantt charts and network diagrams, and can assist in
critical-path analysis, resource allocation, project tracking, status reporting, and so on.
Prices range from about $200 to $600 per user, and several tools require additional
server software for using work-group features.

Microsoft Project is still the most widely used project management software today

Top Ten Reviews listed Microsoft Project as their number one choice ($599), along with
Milestones ($219). A product called Copper also made the top 10 list, with a price of $999
for up to 50 users. Note that students and educators can purchase software like Microsoft
Project 2007 at reduced prices from sites like www. journeyed.com.

High-end tools:

A

provide robust capabilities to handle very large projects, dispersed work groups, and
enterprise functions that summarize and combine individual project information to provide
project portfolio management information

are generally licensed on a per-user basis, integrate with enterprise database
management software, and are accessible via the Internet.

In mid 2002, Microsoft introduced the first version of their Enterprise Project Management
software, and in 2003, they introduced the Microsoft Enterprise Project Management
solution, which was updated in 2007 to include Microsoft Office Project Server 2007 and
Microsoft Office Project Portfolio Server 2007.

Several inexpensive, Web- based products that provide enterprise and portfolio
management capabilities are also on the market. For example, VPMi Express (www.
vcsonline. com) is available for a low monthly fee per user.

See the Project Management Center Web site (www. infogoal.com/ pmc) or Top Ten
Reviews ( http:// project- management- software- review. (http://project-management-
software-review. toptenreviews. com) for links to many companies that provide project
management software.
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2 Project Lifecycle

The project lifecycle consist of 2 preliminary project phases (Discovery, Evaluation) and 4
major project phases (Initiation, Planning, Execution, Closure).

M

2.1 Discovery

Firms have to develop a fair, consistent, and logical process for selecting projects, programs,
and portfolios. A four-stage planning process for selecting projects includes strategic
management, business area analysis, project planning and resource allocation.

The portfolio management processes helps to align projects to the strategic objectives of a
firm. The program management decides about managing several projects together.

2.2 Evaluation

After the project is approved through a formal project selection process and is given the go-
ahead, senior managers have to evaluate the selected projects with various methods.
Evaluating projects means taking into consideration the firm& strategy, accomplish financial
projections, execute scoring models, considering opportunities and threats, focusing on time
constraints and setting project priorities.

2.3 Initiation

The Initiation Phase is the first phase in the project. In this phase a business problem (or
opportunity) is identified and a business case which provides various solution options is
defined. A feasibility study is then conducted to investigate the likelihood of each solution
option addressing the business problem and a final recommended solution is put forward.
Once the recommended solution is approved, a project is initiated to deliver the approved
solution. A Terms of Reference' is completed, which outlines the objectives, scope and
structure of the new project, and a Project Manager is appointed. The Project Manager
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begins recruiting a project team and establishes a Project Office environment. Approval is
then sought to move into the detailed planning phase.

2.4 Planning

Once the scope of the project has been defined in the Project Charter, the project enters the
detailed planning phase. This involves the creation of a:

A Project Plan (outlining the activities, tasks, dependencies and timeframes)

Resource Plan (listing the labor, equipment and materials required)

Financial Plan (identifying the labor, equipment and materials costs)

Quality Plan (providing quality targets, assurance and control measures)

Risk Plan (highlighting potential risks and actions taken to mitigate them)

Acceptance Plan (listing the criteria to be met to gain customer acceptance)
Communications Plan (listing the information needed to inform stakeholders)
Procurement Plan (identifying products to be sourced from external suppliers).

> D> > >

At this point the project has been planned in detail and is ready to be executed.

2.5 Execution

This phase involves the execution of each activity and task listed in the Project Plan. While
the activities and tasks are being executed, a series of management processes are
undertaken to monitor and control the deliverables being output by the project. This includes
the identification of changes, risks and issues, the review of deliverable quality and the
measurement of each deliverable being produced against the acceptance criteria.

Once all of the deliverables have been produced and the customer has accepted the final
solution, the project is ready for closure.

2.6 Closure

Project Closure involves releasing the final deliverables to the customer, handing over
project documentation, terminating supplier contracts, releasing project resources and
communicating the closure of the project to all stakeholders. The last remaining step is to
undertake a Post Implementation Review to quantify the overall success of the project and
list any lessons learnt for future projects.
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3 Project Discovery

It is important for organizations to develop a fair, consistent, and logical process for selecting
projects, programs, and portfolios. Studies show that one of the main reasons people quit
their jobs is because they feel they do not make a difference. After employees understand
how their work fits into the big picture, they can work more effectively to help themselves and
their entire organizations succeed.

3.1 Four-Stage Discovery Process for Project Selection

One of the most important factors in project success is discovering the best projects to
undertake. In addition to using a SWOT analysis, organizations often follow a detailed
planning process for project selection.

Figure 1-1 shows a four-stage planning process for selecting projects. Note the hierarchical
structure of this model and the results produced from each stage. It is very important to start

at the top of the pyramid to select projects
The four-stages of this process include:

1. Strategic management: The first step of the project discovery process is to understand

t ha

the firmbébs strategy, goals, and objectives.

2. Business area analysis: The second step is to analyze business processes that are
central to achieving strategic goals.

3. Project planning: The next step is to start defining potential projects that address the
strategies and business areas identified.
scope, time, and cost goals; projected benefits; and constraints as part of this process.

4. Resource allocation: The last step in the project planning process is choosing which
projects to do and assigning resources for working on them. The amount of resources the
organization has available or is willing to acquire will affect resource-allocation decisions.

Figure 3-1 Pyramid for the project planning process
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Project planning stages Results produces

————» Determine organizational strategy, goals

y and objectives
Strategic

Planning

—————— Analyze how various business areas
Business Area Analysis can help achieve strategic goals

——— Identify potential projects to
Project Planning help meet strategic goals

Resource Allocation ——— Allocate resources to
selected projects

3.2 Strategic Management

Successful leaders look at the big picture or strategic plan of the organization to determine
what projects will provide the most value. The same can be said for successful individuals.
No one person can do everything, so individuals must pick projects to pursue based on their
talents, interests, limitations, and so on.

Strategic management involves determining long-term objectives by analyzing the strengths
and weaknesses of an organization, studying opportunities and threats in the business
environment, predicting future trends, and projecting the need for new products and services.
Strategic planning provides important information to help organizations identify and then
select potential projects.

For example, if a fir moé sadecsbipnipshauld focusvoa prgetts at egy i s
that will help it retain its position as a low-cost producer.

3.3 Business Area Analysis

The internal analysis or assessment focuses on identifying and evaluating a firms strengths
and weaknesses in the functional areas of business, including management, marketing,
finance/accounting, production/operations, research and development, and management
information systems.
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Representative managers from throughout the firm need to be involved in determining a firms

strengthsand weaknesses. Key factors should be pri
strengths and weaknesses can be determined collectively. Based on the internal analysis

and the firmdébs strategic planning, p rtrengthsc t s
or eliminate a firmbébs weakness.

For example, could the organization make improvements in sales, manufacturing,
engineering, information technology (1 T), or
strategy?

3.3.1 SWOT Analysis

The SWOT analysis is an extremely useful tool for understanding and decision-making for all
sorts of situations in business and organizations. SWOT is an acronym for Strengths,
Weaknesses, Opportunities and Threats.

The SWOT analysis headings provide a good framework for reviewing strategy, position and
direction of a company or business proposition, or any other idea.

Helpful Harmful
to achieving the ohjective to achieving the ohjective
£E
o
=t
oF
= Strengths Weaknesses
51
23
=
Opportunities Threats

External origin
{attributes aof the snvirsrimeant)

3.4 Project Planning

3.4.1 Project Portfolio Selection

The goal of project portfolio management is to help maximize business value to ensure

enterprise success.

Project portfolio managers and other senior managers must focus on how all of an

organi zationds projects fit together to help

That might mean
A canceling or putting several projects on hold
A reassigning resources from one project to another
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A suggesting changes in project leadership
A taking other actions that might negatively affect individual projects or programs to help
the organization as a whole

Portfolios should be formed and continuously updated to help the organization as a whole
make better strategic decisions. Organizations normally put all projects into one portfolio, but
then often break it down into more detailed sub-portfolios, often set up by major departments
or other categories.

Several companies create a separate portfolio for IT projects. It is often difficult to measure
the financial value of many IT projects, yet these projects are often a large investment and
have a strong effect on other business areas.

The right part of this figure shows how the IT projects could be categorized in more detail to
assist in their management. For example, there are three basic IT project portfolio
categories: venture, growth and core.

Overall project portfolio categories IT project portfolio categories
A Venture: )
Transform
Marketin the business
© g Discretionary
1) costs
£ Growth:
9 E Grow the
e 2z E business 2,
Materials P Core:
Run the Nondiscretionary
business costs

Note that the core category of IT projects is labeled as nondiscretionary costs. This means
that the company has no choice in whether to fund these projects; it must fund them to stay
in business.

Projects that fall under the venture or growth category would be discretionary costs because
the company can use its own discretion in deciding whether to fund them. Also note the
arrow in the center of Figure. This arrow indicates that the risks, value, and timing of projects
normally increase as you go from core to growth to venture projects. However, some core
projects can also be high risk, have high value, and require good timing.

3.4.2 Five Levels of Project Portfolio Management

An organization can view project portfolio management as having five levels, from simplest to
most complex, as follows:

1. Put all of your projects in one list. Many organizations find duplicate or unneeded projects
after they identify all the projects on which they are working.
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Prioritize the projects iwhichyrojectsaré mostimportant 6 s
to an organization so that resources can be applied accordingly.

Divide your projects into several categories based on types of investment. Categorizing
projects helps you see the big picture, such as how many projects are supporting a
growth strategy, how many are helping to increase profit margins, how many relate to
marketing, and how many relate to IT. Organizations can create as many categories as
they need to help understand and analyze how projects affect business needs and goals.

Automate the list. Managers can view project data in many different ways by putting key
information into a computerized system. You can enter the project information in
spreadsheet software such as Excel. You might have headings for the project name,
project manager, project sponsor, business needs addressed, start date, end date,
budget, risk, priority, key deliverables, and so on. You can also use more sophisticated
tools to help perform project portfolio management, such as enterprise project
management software.

Apply modern portfolio theory, including risk-return tools that map project risks.

Relative value

wn
® Project 1
® Project 2
< @ » Project 3
® Project 4
Project 5
= . | ® Project 6
o™
- @
0 1 2 3 4 5
Project risk

The figure provides a sample map to assist in evaluating project risk versus return, or
business value. Each bubble represents a project, and the size of the bubble relates to its
approved budget. Notice that there are not and should not be projects in the lower-right
guadrant, which is the location of projects that have low relative value and high risk.

3.4.3 Program Management

After deciding which projects to pursue, organizations need to decide if it is advantageous to
manage several projects together as part of a program. There might already be a program
that a new project would logically fall under, or the organization might initiate a program and

the

n approve projects for it. A program is a group of projects managed in a coordinated way

to obtain benefits and control not available from managing them individually.

AfGood program management goes right ©8 the
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P&L (profit and loss). A company that delivers more products, better products, and
does so faster wins the competitive race. Program management makes better, faster
and cheaper a realitybo

1.1.1.1 Aligning Project Execution to Business Strateqy

By introducing a program management development model to deliver a portfolio of high-

value products or services, the consistent focus on business success by a program manager

results in a tight alignment between strategic objectives and project outputs. When

implemented properly, the program management development model creates a closed-loop

management system that creates competitive advantage by effectively delivering products

and services that align to the firmés strategy a

Competitive

Goals 2
Strategic To————————~"  Realized
Objectives L - < e w. Objectives
-
&~ N
Program
The Integrated
Program Management [---S%2% .., & :
Product or Service

-l-l-n-’

4-----!-!

: Project
Interdependent [ ====* m

Projects

Project Management -

Project

-

Deliverables
Project Management -’l— -_——— -
Project Management %— -
="

Project Management

1.1.1.2 Improving Time-to-Market

By using an integrated development approach such as the program management
development model, time-to-market goals are optimized. The program management model is
built on the development, management and delivery of interdependencies between the
functional elements of the program throughout the development life cycle. By incorporating
and managing the cross-project deliverables through an iterative and integrated development
process, a limited rework scenario exists. This translates to faster time-to-market
possibilities, an advantage that brings an extended sales cycle, premium prices, higher
profits, and faster learning over companies that do not use program management practices.
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The project hand-off or waterfall approach where project management ownership is
transferred (or sometimes thrown over the wall) from one functional project team to the next
is too slow to gain time-to-market competitive advantage.

1.1.1.3 Program Management Benefits

Organizations must decide when it makes sense to group projects together. When too many
projects are part of one program, it might be wise to create a new program to improve their
management. The main goal of programs is to obtain benefits and control not available from

managing projects separately.

Grouping related projects into programs provide the following bengfits:
A Aligned with business strategy

Improved coordination

Better planning

Faster throughput time

Reduced cost

Increased authority

Increasing control

Higher efficiency

D> D> D> >

Project Management ONORWEL AG Page 26 of 123



Lucerne Universi ity of
Applied Sciences and Arts

HOCHSCHULE
LUZERN

Art & Design

4 Project Evaluation

Most organizations face hundreds of problems and opportunities for improvement and

consider potential projects to address them. These organizationsd both large and smalld

cannot undertake most of the potential projects identified because of resource limitations and

ot her constraints. Therefor e, an organizationoés
project selection process and management of those projects.

4.1 Methods for Selecting Projects

Although people in organizations identify many potential projects as part of their strategic
planning process, they also identify projects by working on day- to-day operations.

A marketing analyst might notice that competitors are using new forms of advertising and
suggest a project to respond to this competition. It is important for organizations to
encourage workers at all levels to submit project ideas because they know firsthand what
problems they are encountering and what opportunities might be available.

How do senior managers decide which of the many potential projects their organization

should pursue? Some projects directly support competitive strategy and are easy choices,

but other project ideas require additional thought and analysis. However, organizations need

to narrow down the list of potential projects to those projects that will be most beneficial.

Most large organizations go through a preliminary project prioritization process annually. For

example, early each fall Exxon Corporat i onds | nf or malT)iorgamizafioasovork ol ogy
with all of their internal client organizations worldwide to identify potential IT projects and

resource requirements for the following year. This process takes about three weeks, followed

by meetings to discuss and prioritize potential projects and agree to cut- off lines based on

the availability of funds and other resources. The prioritized list of potential projects are then

revi ewed by senior management as part of the cor
budgeting process.

Selecting projects is not an exact science, but it is a critical part of project, program, and
project portfolio management. Many methods exist for selecting from among possible
projects. Common techniques are listed here and explained in the following sections:
Company strategy: focusingonthefimés str ategy and broad organi

2. Financial projections: net present value analysis, return on investment, payback
analysis or other financial projections

3. Weighted scoring model: provides a systematic process for selecting projects based on
many criteria.

Balanced scorecard

Problems, opportunities, and directives: selection based on the response to a
problem, an opportunity, or a directive

6. Time frame: the time it will take to complete a project or the date by which it must be
done
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7. Project priority: overall priority of the project

In practice, organizations usually use a combination of these approaches to select projects.
Each approach has advantages and disadvantages, and it is up to management to decide
the best approach for selecting projects based on their particular organization. In any case,
projects should first and foremost address business needs.

4.2 Company Strategy

When deciding what projects to undertake, when to undertake them, and to what level,
managers must focus on meetingth ei r or gani zati onds manyth@eeds.
f i r ginaiegy are much more likely to be successful because they will be important to the
organi zationds competitive position.

For example, a company might have a competitive strategy of cost leadership, meaning that
it attracts customers primarily because its products or services are inexpensive. Wal-Mart
and Cub Foods fit into this category; a project to help reduce inventories and, thereby, costs
would fit their competitive strategies.

4.3 Financial Projections

Financial considerations are often an important aspect of the project selection process,
especially during tough economic times. Three primary methods for determining the
projected financial value of projects include net present value analysis, return on investment,
and payback analysis.

4.3.1 Net Present Value Analysis

Net present value (NPV) analysis is a method of calculating the expected net monetary gain
or loss from a project by discounting all expected future cash inflows and outflows to the
present point in time.

An organization should consider only projects with a positive NPV if financial value is a key
criterion for project selection. This is because a positive NPV means the return from a project
exceeds the opportunity cost of capitald the return available by investing the capital
elsewhere.

For example, is it best to put money into Project A or Project B? Projects with higher NPVs
are preferred to projects with lower NPVs if all other factors are equal.

The figure below illustrates the NPV concept for two different projects. Note that this example
starts discounting right away in Year 1 and uses a 10% discount rate for both projects. You
can use the NPV function in Microsoft Excel to calculate the NPV quickly.
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Note that figure lists the projected benefits first, followed by the costs, and then the
calculated cash flow amount. Notice that the sum of the cash flowd benefits minus costs, or
income minus expensesd is the same for both projects at $ 5,000. The net present values
are different, however, because they account for the time value of money. Money earned
today is worth more than money earned in the future, primarily due to inflation. Project 1 had
a negative cash flow of $ 5,000 in the first year, whereas Project 2 had a negative cash flow
of only $ 1,000 in the first year.

Although both projects had the same total cash flows without discounting, these cash flows
are not of comparable financial value. NPV analysis, therefore, is a method for making equal
comparisons between cash flow for multiyear projects. Although this example shows both
projects having the same length, NPV also works for projects of different lengths.

A B ¥ D E F G
1 |Discount rate 109%
2
3 |PROJECT 1| YEAR 1 | YEAR 2 | YEAR 3 |YEAR 4 | YEAR 5 | TOTAL
4 |Benefits $0 | $2,000 | $3,000 | $4,000 | $5.000 | $14,000
5 |Costs $5,000 | $1,000 | $1,000 | $1,000| $1.000| $9,000
§ |Cash flow (5,000)| $1.000 | $2,000 | $3.000| sa.000 | $5,000
7 |[Npy——»$2,316
B Formula =npwib1,bé:f6)
9 Mote that totals
10 ||PROJECT 2| YEAR 1 | YEAR 2 | YEAR 3 | YEAR 4 | YEAR S | TOTAL |/ are equal, but
11 |Benefits $1,000 | $2,000 | $4,000 | $4,000 | $4.000 | $15.000 E;;Z;‘fﬂg?ﬁe
12 |Costs $2,000 | $2,000 | $2,000 | $2,000| $2,000| $10,000 ;

time value of

13 |Cash flow ($1,000) $0 | $2,000 | $2,000| s2,000 | $5,00 money
14 |nNpy———%$3,201
15 Formula =npvib1,b13:f13)
16 | |
17

There are some items to consider when calculating NPV. Some organizations refer to the
investment year(s) for project costs as Year 0 instead of Year 1 and do not discount costs in
Year 0. Other organizations start discounting immediately based on their financial
procedures; it is simply a matter of preference for the organization. The discount rate can
also vary, based on the prime rate and other economic considerations.

4.3.2 Return on Investment

Another important financial consideration is return on investment. Return on investment
(ROI) is the result of subtracting the project costs from the benefits and then dividing by the
costs.

For example, if you invest $100 today and next year your investment is worth $110, your
investment is worth $110, your ROl is ($110 7 100)/100, or 0.10 ( 10%).

Note that the ROI is always a percentage. It can be positive or negative. It is best to consider
discounted costs and benefits for multiyear projects when calculating ROI.
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You calculate the ROI as follows:
ROI = ( total discounted benefits i total discounted costs)/ discounted costs

The higher the ROI, the better. Many organizations have a required rate of return for
projects. The required rate of return is the minimum accept-able rate of return on an
investment. For example, an organization might have a required rate of return of at least 10%
for projects. The organization bases the required rate of return on what it could expect to
receive elsewhere for an investment of comparable risk.

4.3.3 Payback Analysis

Payback analysis determines how much time will lapse before accrued benefits overtake
accrued and continuing costs. Payback occurs in the year when the cumulative benefits
minus costs reach zero.

Payback analysis is another important financial tool to use when selecting projects. Payback
period is the amount of time it will take to recoup - in the form of net cash inflows - the total
dollars invested in a project. In other words, payback analysis determines how much time will
lapse before accrued benefits overtake accrued and continuing costs. Payback occurs in the
year when the cumulative benefits minus costs reach zero.

Discount rate 8%
Assume the project is completed in Year 0 Year

0 1 2 3| Total
Costs 140,000 40,000 40,000 40,000
Discount factor 1 0.93 0.86 0.79
Discounted costs 140,000) 37,200 34400 31,600 243,200
Benefits 0/ 200,000( 200,000| 200,000
Discount factor 1 0.93 0.86 0.79
Discounted benefits 0/186,000 /172,000 158,000 516,000

Discounted benefits - costs |(140,000)| 148 800| 137,600 126,400 272,800 «+—NPV
Cumulative benefits - costs [(140,000)| 8,800 146,400 272,800

ROI = 112% T
Payback in Year 1

The figure above shows how to find the payback period. The cumulative benefits minus costs
for Year 0 are ($ 140,000). Adding that number to the discounted benefits minus costs for
Year 1 results in $ 8,800. Because that number is positive, the payback occurs in Year 1.
Note that the year the project was undertaken in this example was called Year 0.
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Creating a chart helps illustrate more precisely when the payback period occurs.

The figure below charts the cumulative discounted costs and cumulative discounted benefits
each year using the numbers from the above figure. Note that the lines cross a little after
Year 1 starts (assuming the project was done in Year 0). The cumulative discounted benefits
and costs are equal to zero where the lines cross.

Payback

600,000

500,000 /L
400,000 /
Payback /./
$300,000 ~

200,000

*
100,000
0 / :

Year

— - — Cumulative costs —— Cumulative benefits

4.4 Weighted Scoring Model

A weighted scoring model is a tool that provides a systematic process for selecting projects
based on many criteria. These criteria include such factors as meeting strategic goals or
broad organizational needs; addressing specific problems or opportunities; the amount of
time it will take to complete the project; the overall priority of the project; and the projected
financial performance of the project.

The first step in creating a weighted scoring model is to identify criteria important to the
project selection process. It often takes time to develop and reach agreement on these
criteria. Some possible criteria for projects include the following:

A Supports key business objectives

Has a strong internal sponsor

Has strong customer support

Uses a realistic level of technology

Can be implemented in one year or less

> > > > >
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A Provides a positive N

PV

A Has low risk in meeting scope, time, and cost goals

Next, you assign a weight to each criterion. Once again, determining weights requires
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consultation and final agreement. These weights indicate how much you value each criterion
or how important each criterion is. You can assign weights based on percentage, and the

sum of all the criteriads
criterion (for example, 0 to 100) for each project. The scores indicate how much each

Sample weighted scoring model for project selection:

wei ghts must

A B C D E F

1 | Criteria Waight | Project 1| Project 2 | Project 3 | Projoct 4
2 | Supports key business objectives 25% a0 an 50 20
2 |Has a strong intemal sponsor 15% 70 o0 50 20
4 | Has a strong customer support 15% 50 aa 50 20
5 | Usas a realistic level of technology 10% 25 oo 50 70
& |Can beimplementad in one year or less &% 20 20 50 an
T | Provides a positive NPW 20% 50 70 50 50
8 |Has low risk in meeting scope, time, and cost goals 109 20 50 50 20
9 | Weighted Project Scores 1004 56 T8.5 50 4.5
10 =
11 . .
12 Weighted Score by Project |
- 7 | | -
14 Project 4 | ||
15 i -
16 :
17 Project 3 | ==
18 7 H
19 Project 2 | -
20 - ||
21 :
>3 Project 1 |
23 = | | 1 |
= 0 20 40 60 80 100 [
25 i
26 1 1 1 1

4.5 Balanced Scorecard

A balanced scorecard is a

as customer service, innovation, operational efficiency, and financial performanced to a

tot al 100

met hodol ogy dtshcht conve
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series of defined metrics. Organizations record and analyze these metrics to determine how
well projects help them achieve strategic goals.

The Balanced Scorecard Institute, which provides training and guidance to organizations
using this methodology, quotes Kapl an eaad
as follows:

The balanced scorecard retains traditional financial measures. But financial measures tell the
story of past events, an adequate story for industrial age companies for which investments in
long-term capabilities and customer relationships were not critical for success. These
financial measures are inadequate, however, for guiding and evaluating the journey that
information age companies must make to create future value through investment in
customers, suppliers, employees, processes, technology, and innovation.

Visit www. balancedscorecard.org for more information on using this approach to project
selection.

Universal Motors CEO Dashboard | @LavouT | @ SUBSCRIBE | G EDIT | @HELP
Universal Motors Corporate > | @ unks Charts > | @ unks
1.0 Financial
Actual Target Core Product Profitability OQO
1.1 Increase Profitability of Core Products
= - - 200 -
B Core Product Profitability 152 % 140 %
150
1.2 lncrease Sales of Core Models
B4 Core Mode! Sales (000 §26981 §$27458 100
[ Core Model Market Share 285 % 0V5% 50
20 Customer o
; - Actual:  Tapget Oct2005 Nov2005 Dec2005  Jsn2006  Feb 2006
2.1 Increase Customer Satisfaction
B Customer Satisfaction Ratings (MV) o 1] [=—Gosl I Actusl 1D Actisal w—Trend 'S
[0 Customer Satisfaction Ratings (SE) VG E 4 qood diraction ode ’
B Customer Satisfaction Ratings (TR) E
Core Model Sales (000 C
3.0 Internal vre Model Sales (000) 040
Actual Target :
3.1 |mprove Plant Safety
IS Number of Plant Accidenls 14 15 27 500
27 400
3.2 Improve Wihzation of CRM System
- , 27,200
B % of CRM Processes Adopted 85 % 85 %
27 poo
33 Irffr(we Product Launch Effectiveness ’ od . Nov 2005 o Nar
[ % of Launch Plans on Schedule 91 % 95 %
Goal W Actust W Trend Bl Benchmark 1
¥ I Stretch Goal [ Forecast
4.0 Learning and Growth
Actual Target good direction updated 2/10/200¢
4.1 |mprove Employes Morale +o st
[] Employee Satisfaction Suryey 85 as
o I al Sedan Sales (00 (
I3 Employee Tumover 145 % 150 % SlobatSedan Sales (M) 0 Q o
A

Norton

An example from Defense Finance and Account.i

2001:
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4.6 Problems, Opportunities, and Directives

Another method for selecting projects is based on their response to a problem, an
opportunity, or a directive, as described in the following list:

A Problems are undesirable situations that prevent an organization from achieving its
goals. These problems can be current or anticipated. For example, users of an
information system might be having trouble logging on to the system or getting
information in a timely manner because the system has reached its capacity. In
response, the company could initiate a project to enhance the current system by adding
more access lines or upgrading the hardware with a faster processor, more memory, or
more storage space.

A Opportunities are chances to improve the organization. For example, an organization
could implement a project to train workers on important skills that will make the
organization more competitive.

A Directives are new requirements imposed by management, government, or some
external influence. For example, a college or university may have to meet a requirement
tonotcoll ect or use a studentds soci al security nu
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