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Preface

Project management is becoming a core competence for all of us. | believe it is not just about managing
processes to ensure that the strategic goals of a business are delivered on time, within budget and
specification. These days, project management is more about managing strategic goals while adapting to
change and responding to ongoing disruptions. The pandemic, rapid urbanisation, digital transformation and
environmental challenges are only some of the types of disruption faced by contemporary businesses. It is
up to the project manager to ensure that the project management processes, as well as the projects and/or
services themselves, are part of the readjustment required for business to survive these new challenges. This
freely available project management ebook is the start of your journey in the field of project management,
introducing you to some of the core values, concepts and tools as recognised by the Project Management
Institute (PMI). This ebook draws on content from Project Management: 2nd Edition by Adrienne Watt and
has been completely revised and authored to include my 25 years of expertise in this area. This book will be
of value to both students and practitioners in Australia and overseas seeking professional development in the
field of project management.

Associate Professor Carmen Reaiche
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James Cook University is committed to building strong and mutually beneficial partnerships that work
towards closing the employment, health and education gap for Australian Aboriginal and Torres Strait
Islander peoples. Our students come from many backgrounds, promoting a rich cultural and experiential
diversity on campus. We acknowledge the Aboriginal and Torres Strait Islander peoples as the Traditional
Custodians of the Australian lands and waters where our staff and students live, learn and work. We honour
the unique cultural and spiritual relationship to the land, waters and seas of First Australian peoples and their

continuing and rich contribution to James Cook University and Australian society. We also pay respect to
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canvas, 2014, 90cm x 90cm. © Kassandra Savage, reproduced with permission of the artist



MODULE 1 - PROJECT
MANAGEMENT - BRIEFING



Learning Outcomes

Learning Objectives

After studying this module, you should be able to:

+ Articulate what is meant by the term ‘project management'.
+ Evaluate the framework and characteristics of a project.

+ Strategise your career as a project manager.



Overview

“A goal without a plan is just a wish.” ~ Larry Elder
and

“A plan without objectives is just an illusion.” ~ Associate Professor Carmen Reaiche

Disruptive events such as the COVID-19 pandemic has left organisations facing challenges to remain operative
and economically efficient. Our current working environments are therefore characterised by a high degree
of uncertainty and complexity. It is, in this precise time, that projects become a way to create benefits to
businesses, and for project managers to embrace project management processes to deliver business value.

Projects are a normal, common activity in organisations. However, these are, in certain ways unique - by
presenting different challenges, different types of work, and a demand for leadership. You can identify projects
that involve a single unit of the business department as well as multiple departments. But regardless of
the type of departments involved, projects are undertaken with a unique purpose: ‘to achieve specific and
distinctive objectives.’

There are numerous examples of large, complex projects happening today (see Top 21 Projects Completing
in 2021 ). You may be familiar with The West Side Project in Melbourne, the new Universal Studios project in
Beijing, and our own James Cook University Technology Innovation Complex. One mega project | particularly
like is The Elizabeth Tower of London restoration project, (Conservation of Elizabeth Tower and Big Ben ) also
known as The Big Ben Makeover, costing approximately £80M (Inside Big Ben's Makeover ). However, projects
are not always large, nor are they all construction types. They may involve several factors: the relocation
of offices, the development and launch of a new product or service, the design and implementation of new
systems, processes, and procedures, or the conduct of a marketing event such as a sale, or new product
promotion.

Most people in organisations are or will be involved in a project at some time. Project management is no
longer considered a technical or specialised discipline (although some projects are very technical in nature).
It is a different form of managing activities. Successful management of projects can not only assist the
organisation to achieve its goals and objectives, but it can also help avoid considerable financial loss, waste,
and duplication of effort and disruption. As such, knowledge of the principles and strategies of project
management is a most useful asset for both managers and operators of organisations.

The past several decades have been marked by the rapid growth of project management in the government
and private sector. Project management is providing organisations with many skilled personnel, making
Project Management a competitive and internationally accepted approach to doing business. Therefore,
project management is no longer restricted to specialists. In fact, managing projects are often a vital part of
everyone’s job. Evidence can be seen in the rapid shift to working remotely which has caused a significant
demand for project management skills. COVID-19 has imposed a shift on skills, requiring changes to the way
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we operate and often involving new business processes to remain effective. Project management skills are
becoming part of the DNA of our own traits.

HISTORY

Could the Great Wall of China, the pyramids, or Stonehenge have been built without project management? It
is possible to say that the concept of project management has been around since the beginning of history. It
has enabled leaders to plan bold and massive projects and manage funding, materials, and labour within a
designated time frame.

In late 19th century, in the United States, large-scale government projects were the impetus for making
important decisions that became the basis for project management methodology such as the transcontinental
railroad, which began construction in the 1860s. Suddenly, business leaders found themselves faced with the
daunting task of organizing the manual labour of thousands of workers and the processing and assembly of
unprecedented quantities of raw material.
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Figure 1: “Gantt chart” by Carmen Reaiche is licensed under CC BY 4.0 (Attribution)

Henry Gantt, studied in great detail the order of operations in work and is most famous for developing the
Gantt chart in the 1910s. A Gantt chart (as presented in the figure above) is a popular type of bar chart that
illustrates a project schedule and has become a common technique for representing the phases and activities
of a project so they can be understood by a wide audience. Although now a common charting technique, Gantt
charts were considered revolutionary at the time they were introduced. Gantt charts were employed on major
infrastructure projects in the United States including the Hoover Dam and the interstate highway system and
are still accepted today as important tools in project management.

By the mid-20th century, projects were managed on an ad hoc basis using mostly Gantt charts and informal
techniques and tools. During that time, the Manhattan Project was initiated and its complexity was only
possible because of project management methods. The Manhattan Project was the code name given to the
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Allied effort to develop the first nuclear weapons during World War Il. It involved over 30 different project sites
in the United States and Canada, and thousands of personnel from the United States, Canada, and the U.K.
Born out of a small research program that began in 1939, the Manhattan Project would eventually employ
130,000 people, cost a total of nearly US$2 billion, and result in the creation of multiple production and
research sites operated in secret. The project succeeded in developing and detonating three nuclear weapons
in 1945.

The 1950s marked the beginning of the modern project management era. Two mathematical project-
scheduling models were developed.

The program evaluation and review technique (PERT) was developed by Booz-Allen and Hamilton as part of
the United States Navy's Polaris missile submarine program. PERT is basically a method for analyzing the tasks
involved in completing a project, especially the time needed to complete each task, the dependencies among
tasks, and the minimum time needed to complete the total project.

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

t=3 mo

t=4 mo

Figure 2: “Pert Chart (Colored)” by Jeremykemp, adapted
by Rehua, is licensed under Public Domain

Project management in its present form began to take root a few decades ago. In the early 1960s, industrial
and business organizations began to understand the benefits of organizing work around projects. They
understood the critical need to communicate and integrate work across multiple departments and
professions.

PROJECT ATTRIBUTES

A project has distinctive attributes that distinguish it from ongoing work or business operations. Projects are
temporary in nature. They are not an everyday business process and have definitive start dates and end dates.
This characteristic is important because a large part of the project effort is dedicated to ensuring that the
project is completed at the appointed time. To do this, schedules are created showing when tasks should begin
and end. Projects can last minutes, hours, days, weeks, months, or years.

Projects exist to bring about a product or service that hasn't existed before. In this sense, a project is unique.
Unique means that this is new; this has never been done before. Maybe it's been done in a very similar fashion
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before but never exactly in this way. For example, Ford Motor Company is in the business of designing and
assembling cars. Each model that Ford designs and produces can be considered a project. The models differ
from each other in their features and are marketed to people with various needs. An SUV serves a different
purpose and clientele than a luxury car. The design and marketing of these two models are unique projects.
However, the actual assembly of the cars is considered an operation (i.e., a repetitive process that is followed
for most makes and models).

In contrast with projects, operations are ongoing and repetitive. They involve work that is continuous without
an ending date and with the same processes repeated to produce the same results. The purpose of operations
is to keep the organization functioning while the purpose of a project is to meet its goals and conclude.
Therefore, operations are ongoing while projects are unique and temporary.

A project is completed when its goals and objectives are accomplished. It is these goals that drive the project,
and all the planning and implementation efforts undertaken to achieve them. Sometimes projects end when
it is determined that the goals and objectives cannot be accomplished or when the product or service of the
project is no longer needed and the project is cancelled.

DEFINITION OF A PROJECT

There are many written definitions of a project. All of them contain the key elements described above. For
those looking for a formal definition of a project, the Project Management Institute (PMI) defines a project
as a temporary endeavor undertaken to create a unique product, service, or result. The temporary nature of
projects indicates a definite beginning and end. The end is reached when the project’s objectives have been
achieved or when the project is terminated because its objectives will not or cannot be met, or when the need
for the project no longer exists.

PROJECT CHARACTERISTICS

When considering whether or not you have a project on your hands, there are some things to keep in mind.
First, is it a project or an ongoing operation? Second, if it is a project, who are the stakeholders? And third, what
characteristics distinguish this endeavor as a project?

Projects have several characteristics:

+ Projects are unique.
+ Projects are temporary in nature and have a definite beginning and ending date.

+ Projects are completed when the project goals are achieved or it's determined the project is no
longer viable.

A successful project is one that meets or exceeds the expectations of the stakeholders.

Consider the following scenario: The vice-president (VP) of marketing approaches you with a fabulous idea.
(Obviously it must be “fabulous” because he thought of it.) He wants to set up kiosks in local grocery stores
as mini-offices. These offices will offer customers the ability to sign up for car and home insurance services as
well as make their bill payments. He believes that the exposure in grocery stores will increase awareness of the
company’s offerings. He told you that senior management has already cleared the project, and he'll dedicate
as many resources to this as he can. He wants the new kiosks in place in 12 selected stores in a major city by
the end of the year. Finally, he has assigned you to head up this project.

Your first question should be, “Is it a project?” This may seem elementary, but confusing projects with ongoing
operations happens often. Projects are temporary in nature, have definite start and end dates, result in the
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creation of a unique product or service, and are completed when their goals and objectives have been met and
signed off by the stakeholders.

Using these criteria, let's examine the assignment from the VP of marketing to determine if it is a project:

+ Isitunique? Yes, because the kiosks don't exist in the local grocery stores. This is a new way of
offering the company’s services to its customer base. While the service the company is offering isn't
new, the way it is presenting its services is.

+ Does the product have a limited time frame? Yes, the start date of this project is today, and the end
date is the end of next year. It is a temporary endeavor.

+ Is there a way to determine when the project is completed? Yes, the kiosks will be installed and the
services will be offered from them. Once all the kiosks are installed and operating, the project will
come to a close.

+ Is there a way to determine stakeholder satisfaction? Yes, the expectations of the stakeholders will
be documented in the form of requirements during the planning processes. These requirements will
be compared to the finished product to determine if it meets the expectations of the stakeholder.

If the answer is yes to all these questions, then we have a project.

THE PROCESS OF PROJECT MANAGEMENT

You've determined that you have a project. What now? The notes you scribbled down on the back of the
napkin at lunch are a start, but not exactly good project management practice. Too often, organizations follow
Nike's advice when it comes to managing projects when they “just do it.” An assignment is made, and the
project team members jump directly into the development of the product or service requested. In the end,
the delivered product doesn't meet the expectations of the customer. Unfortunately, many projects follow this
poorly constructed path, and that is a primary contributor to a large percentage of projects not meeting their
original objectives, as defined by performance, schedule, and budget.

In Australia, more than 50 % of government projects appear to have failed and an estimate of only a 10%
improvement appears to have been achieved in a total of 20 years. Unfortunately, many projects continue
to show lack of good project management skills, tools application and governance. The 2013 Australian
Government Infrastructure department released a report of an Australian survey of Industry and Government
senior executives that “found that on average 48% of projects failed to meet their baseline time, cost and
quality objectives” (2013, p. 25).
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Project Success Rates — Australia 2013

m failed to meet their
baseline time, cost
and scope

M successful

m challenged by time
and project team

Figure 3: “Project Success Rates - Australia 2013” by Carmen Reaiche is licensed under CC BY 4.0 (Attribution)

The figure above shows a summary of the 2013 infrastructure project's outcome. You can access a detailed
report at A Review of Project Governance Effectiveness In Australia

Applying good project management discipline is the way to help reduce these problems. Having good project
management skills does not completely eliminate problems, risks, or surprises. The value of good project
management is that you have standard processes in place to deal with all contingencies.

Project management is the application of knowledge, skills, tools, and techniques applied to project activities
in order to meet the project requirements. Project management is a process that includes planning, putting
the project plan into action, and measuring progress and performance.

Managing a project includes identifying your project's requirements and writing down what everyone needs
from the project. What are the objectives for your project? When everyone understands the goal, it's much
easier to keep them all on the right path. Make sure you set goals that everyone agrees on to avoid team
conflicts later on. Understanding and addressing the needs of everyone affected by the project means the end
result of your project is far more likely to satisfy your stakeholders. Last but not least, as project manager, you
will also be balancing the many competing project constraints.

On any project, you will have a number of project constraints that are competing for your attention. They are
cost, scope, quality, risk, resources, and time.

+ Cost is the budget approved for the project including all necessary expenses needed to deliver the
project. Within organizations, project managers have to balance between not running out of money
and not under-spending because many projects receive funds or grants that have contract clauses
with a “use it or lose it” approach to project funds. Poorly executed budget plans can result in a last-
minute rush to spend the allocated funds. For virtually all projects, cost is ultimately a limiting
constraint; few projects can go over budget without eventually requiring a corrective action.
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+ Scope is what the project is trying to achieve. It entails all the work involved in delivering the project
outcomes and the processes used to produce them. It is the reason and the purpose of the project.

+ Quality is a combination of the standards and criteria to which the project's products must be
delivered for them to perform effectively. The product must perform to provide the functionality
expected, solve the identified problem, and deliver the benefit and value expected. It must also meet
other performance requirements, or service levels, such as availability, reliability, and maintainability,
and have acceptable finish and polish. Quality on a project is controlled through quality assurance
(QA), which is the process of evaluating overall project performance on a regular basis to provide
confidence that the project will satisfy the relevant quality standards.

+ Risk is defined by potential external events that will have a negative impact on your project if they
occur. Risk refers to the combination of the probability the event will occur and the impact on the
project if the event occurs. If the combination of the probability of the occurrence and the impact
on the project is too high, you should identify the potential event as a risk and put a proactive plan in
place to manage the risk.

+ Resources are required to carry out the project tasks. They can be people, equipment, facilities,
funding, or anything else capable of definition (usually other than labor) required for the completion
of a project activity.

+ Time is defined as the time to complete the project. Time is often the most frequent project
oversight in developing projects. This is reflected in missed deadlines and incomplete deliverables.
Proper control of the schedule requires the careful identification of tasks to be performed and
accurate estimations of their duration, the sequence in which they are going to be done, and how
people and other resources are to be allocated. Any schedule should take into account vacations and
holidays.

You may have heard of the term “triple constraint,” which traditionally consisted of only time, cost, and scope.
These are the primary competing project constraints that you have to be most aware of. The triple constraint
is illustrated in the form of a triangle to visualize the project work and see the relationship between the scope/
quality, schedule/time, and cost/resource . In this triangle, each side represents one of the constraints (or
related constraints) wherein any changes to any one side cause a change in the other sides. The best projects
have a perfectly balanced triangle. Maintaining this balance is difficult because projects are prone to change.
For example, if scope increases, cost and time may increase disproportionately. Alternatively, if the amount of
money you have for your project decreases, you may be able to do as much, but your time may increase.

Your project may have additional constraints that you must face, and as the project manager, you have to
balance the needs of these constraints against the needs of the stakeholders and your project goals. For
instance, if your sponsor wants to add functionality to the original scope, you will very likely need more money
to finish the project, or if they cut the budget, you will have to reduce the quality of your scope, and if you don't
get the appropriate resources to work on your project tasks, you will have to extend your schedule because
the resources you have take much longer to finish the work.

You get the idea; the constraints are all dependent on each other. Think of all of these constraints as the classic
carnival game of Whac-a-mole. Each time you try to push one mole back in the hole, another one pops out.
The best advice is to rely on your project team to keep these moles in place.

Project Management is continually improving the body of knowledge and developing extensions that define
the differences in requirements and approaches for different kinds of projects such as construction, new
product development, and information systems in the Administrative Industry. Under the auspices of the
Project Management Institute (Project Management Institute) and the Australian Institute of Project
Management (AIPM), there is ongoing professional development and recognition of the value of project
management to industry, government and other organisations.
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Five volunteers founded the Project Management Institute (PMI) in 1969. Their initial goal was to establish an
organization where members could share their experiences in project management and discuss issues. Today,
PMl is a non-profit project management professional association and the most widely recognized organization
in terms of promoting project management best practices. PMI was formed to serve the interests of the
project management industry. The premise of PMI is that the tools and techniques of project management are
common even among the widespread application of projects from the software to the construction industry.
PMI first began offering the Project Management Professional (PMP) certification exam in 1984. Although it
took a while for people to take notice, now more than 590,000 individuals around the world hold the PMP
designation.

To help keep project management terms and concepts clear and consistent, PMI introduced the book A Guide
to the Project Management Body of Knowledge (PMBOK Guide) in 1987. It was updated it in 1996, 2000, 2004,
2009, 2013, 2017 and most recently in 2021 as the seventh edition. At present, there are more than four
million copies of the PMBOK Guide in circulation. The highly regarded Institute of Electrical and Electronics
Engineers (IEEE) has adopted it as their project management standard. In 1999 PMI was accredited as an
American National Standards Institute (ANSI) standards developer and also has the distinction of being the
first organization to have its certification program attain International Organization for Standardization (ISO)
9001 recognition. In 2008, the organization reported more than 650,000 members in over 213 countries and
since then it is recognised as the accreditation provider worldwide. PMI has its headquarters in Pennsylvania,
United States, and also has offices in Washington, DC, and in Canada, Mexico, and China, as well as having
regional service centres in Singapore, Brussels (Belgium), and New Delhi (India). Recently, an office was opened
in Mumbai (India).

Because of the importance of projects, the discipline of project management has evolved into a working
body of knowledge known as PMBOK - Project Management Body of Knowledge. The PMI is responsible
for developing and promoting PMBOK. PMI also administers a professional certification program for project
managers, the PMP. So if you want to get grounded in project management, PMBOK is the place to start, and
if you want to make project management your profession, then you should consider becoming a PMP.

SO WHAT IS PMBOK?

PMBOK is the fundamental knowledge you need for managing a project, categorized into 10 knowledge areas:

1. Managing integration: Projects have all types of activities going on and there is a need to keep the
“whole” thing moving collectively - integrating all of the dynamics that take place. Managing
integration is about developing the project charter, scope statement, and plan to direct, manage,
monitor, and control project change.

2. Managing scope: Projects need to have a defined parameter or scope, and this must be broken
down and managed through a work breakdown structure or WBS. Managing scope is about
planning, definition, WBS creation, verification, and control.

3. Managing time/schedule: Projects have a definite beginning and a definite ending date. Therefore,
there is a need to manage the budgeted time according to a project schedule. Managing time/
schedule is about definition, sequencing, resource and duration estimating, schedule development,
and schedule control.

4. Managing costs: Projects consume resources, and therefore, there is a need to manage the
investment with the realization of creating value (i.e., the benefits derived exceed the amount spent).
Managing costs is about resource planning, cost estimating, budgeting, and control.

5. Managing quality: Projects involve specific deliverables or work products. These deliverables need
to meet project objectives and performance standards. Managing quality is about quality planning,
quality assurance, and quality control.
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6. Managing human resources: Projects consist of teams and you need to manage project team(s)
during the life cycle of the project. Finding the right people, managing their outputs, and keeping
them on schedule is a big part of managing a project. Managing human resources is about human
resources planning, hiring, and developing and managing a project team.

7. Managing communication: Projects invariably touch lots of people, not just the end users
(customers) who benefit directly from the project outcomes. This can include project participants,
managers who oversee the project, and external stakeholders who have an interest in the success of
the project. Managing communication is about communications planning, information distribution,
performance reporting, and stakeholder management.

8. Managing risk: Projects are a discovery-driven process, often uncovering new customer needs and
identifying critical issues not previously disclosed. Projects also encounter unexpected events, such
as project team members resigning, budgeted resources suddenly changing, the organization
becoming unstable, and newer technologies being introduced. There is a real need to properly
identify various risks and manage these risks. Managing risk is about risk planning and identification,
risk analysis (qualitative and quantitative), risk response (action) planning, and risk monitoring and
control.

9. Managing procurement: Projects procure the services of outside vendors and contractors,
including the purchase of equipment. There is a need to manage how vendors are selected and
managed within the project life cycle. Managing procurement is about acquisition and contracting
plans, sellers’ responses and selections, contract administration, and contract closure.

10. Managing stakeholders: Every project impacts people and organizations and is impacted by people
and organizations. Identifying these stakeholders early, and as they arise and change throughout the
project, is a key success factor. Managing stakeholders is about identifying stakeholders, their
interest level, and their potential to influence the project; and managing and controlling the
relationships and communications between stakeholders and the project.

This is the big framework for managing projects and if you want to be effective in managing projects, then you
need to be effective in managing each of the 10 knowledge areas that make up PMBOK .

Certification in project management is available from the PMI, PRINCE2, ITIL, Critical Chain, and others.
Agile project management methodologies (Scrum, extreme programming, Lean Six Sigma, others) also have
certifications.

CAREERS USING PROJECT MANAGEMENT SKILLS

Skills learned by your exposure to studying project management can be used in most careers as well as in
your daily life. Strong planning skills, good communication, ability to implement a project to deliver the product
or service while also monitoring for risks and managing the resources will provide an edge toward your
success. Project managers can be seen in many industry sectors including agriculture and natural resources;
arts, media, and entertainment; building trades and construction; energy and utilities; engineering and design;
fashion and interiors; finance and business; health and human services; hospitality, tourism, and recreation;
manufacturing and product development; public and private education services; public services; retail and
wholesale trade; transportation; and information technology.

Below we explore various careers and some of the ways in which project management knowledge can be
leveraged.

BUSINESS OWNERS

Business owners definitely need to have some project management skills. With all successful businesses, the
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product or service being delivered to the customer meets their needs in many ways. The product or service
is of the quality desired, the costs are aligned with what the consumer expected, and the timeliness of the
product or service meets the deadline for the buyer of that item.

The pillars of project management are delivering a product/service within schedule, cost, scope, and quality
requirements. Business owners need planning, organizing, and scoping skills and the ability to analyze,
communicate, budget, staff, equip, implement, and deliver.

Understanding the finances, operations, and expenses of the business are among the skills that project
managers learn and practice. Some businesses may focus more on accounting, providing financial advice,
sales, training, public relations, and actuary or logistician roles. Business owners may own a travel agency or
provide hospitality. Business owners could be managing a storefront or a location in their town’s marketplace.

Example: Restaurant Owner/Manager

Restaurant managers are responsible for the daily operations of a restaurant that prepares and serves meals
and beverages to customers. Strong planning skills, especially coordinating with the various departments
(kitchen, dining room, banquet operations, food service managers, vendors providing the supplies) ensure
that customers are satisfied with their dining experience. Managers' abilities to recruit and retain employees,
and monitor employee performance and training ensure quality with cost containment. Scheduling in many
aspects, not only the staff but also the timing of the food service deliveries, is critical in meeting customer
expectations.

Risk management is essential to ensure food safety and quality. Managers monitor orders in the kitchen to
determine where delays may occur, and they work with the chef to prevent these delays. Legal compliance
is essential in order for the restaurant to stay open, so restaurant managers direct the cleaning of the dining
areas and the washing of tableware, kitchen utensils, and equipment. They ensure the safety standards and
legality, especially in serving alcohol. Sensitivity and strong communication skills are needed when customers
have complaints or employees feel pressured because more customers arrive than predicted.

Financial knowledge is needed for the soundness of running the restaurant, especially tracking special
projects, events, and costs for the various menu selections. Catering events smoothly can be an outcome
of using project plans and the philosophy of project management. The restaurant manager or the executive
chef analyzes the recipes to determine food, labour, and overhead costs; determines the portion size and
nutritional content of each serving; and assigns prices to various menu items, so that supplies can be ordered
and received in time.

Planning is the key for successful implementation. Managers or executive chefs need to estimate food needs,
place orders with distributors, and schedule the delivery of fresh food and supplies. They also plan for routine
services (equipment maintenance, pest control, waste removal) and deliveries, including linen services or the
heavy cleaning of dining rooms or kitchen equipment, to occur during slow times or when the dining room is
closed. A successful restaurant relies on many skills that the project management profession emphasizes.
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OUTSOURCING SERVICES

Svc Sourcing Initiative Status Report 10/14/00 Overall Status . .
Red Yellow Green
Key Accomplishments: Key Upcoming Activities:
= Defined catalog of services - current state (baseline) = Complete RFQ Technical & Functional requirements
= Completed Sourcing, Sponsor, LOB, and Legal Review of RFQ » Release RFQ document to Bidders on 10/14
Document * Finalize RFQ Evaluation Criteria & Scoring Matrix
= Conducted review of final RFQ with Project Steering Committee * Expedite & facilitate all inquiries received during Bidders Q&A period
on 10/12 = Bidders Responses due to ABC Inc 12/31/100
= Contained final approval of RFQ document

Current
Status

Highlights

RFQ Document finalized with release to list of five selected bidders scheduled for 10/14

MN/A (Future project/implementation costs TDB)

Resources Project team including stakeholders and steering committee members finalized and in place

Schedule Sourcing, Sponsor, LOB and Legal Review of RFQ document including approval of final RFQ document complete

Figure 4: Sample status chart, which is typical with the use of a red-yellow-green. Sourcing initiative status report by Maura Irene
Jones is licensed under CC BY 3.0 (Attribution)

Many businesses explore outsourcing for certain services. Below is a sample status and project plan that
reflects the various tasks needed for a project. A review of finances, the importance of communicating to
stakeholders, and the importance of time, cost, schedule, scope, and quality are reflected. Many companies
may use these steps in their business. These plans show the need for the entire team to review the various
proposals to choose the best plan. The figure above represents a sample project status report.

Example: Construction Managers

Construction managers plan, direct, coordinate, and budget a wide variety of residential, commercial, and
industrial construction projects including homes, stores, offices, roads, bridges, wastewater treatment plants,
schools, and hospitals. Strong scheduling skills are essential for this role. Communication skills are often
used in coordinating design and construction processes, teams executing the work, and governance of special
trades (carpentry, plumbing, electrical wiring) as well as government representatives for the permit processes.

A construction manager may be called a project manager or project engineer. The construction manager
ensures that the project is completed on time and within budget while meeting quality specifications and
codes and maintaining a safe work environment. These managers create project plans in which they divide
all required construction site activities into logical steps, estimating and budgeting the time required to
meet established deadlines, usually utilizing sophisticated scheduling and cost-estimating software. Many use
software packages such as Microsoft Project® or Procure® or online tools like BaseCamp®. Most construction
projects rely on spreadsheets for project management. Procurement skills used in this field include acquiring
the bills for material, lumber for the house being built, and more. Construction managers also
coordinate labor, determining the needs and overseeing their performance, ensuring that all work is
completed on schedule.

Values including sustainability, reuse, LEED-certified building, use of green energy, and various energy
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efficiencies are being incorporated into today's projects with an eye to the future. Jennifer Russell, spoke about
project management and global sustainability” at the 2011 Silicon Valley Project Management Institute (PMI)
conference. She informed the attendees of the financial, environmental, and social areas in expanding the
vision of project management with the slide in the figure below. These values are part of the PMI's code of
ethics and professionalism. By adhering to this code, project managers include in their decisions the best
interests of society, the safety of the public, and enhancement of the environment.

Figure 5: In addition to considering the cost, scope, and schedule of a project, a
project manager should work to ensure the project is socially responsible,
environmentally sound, and economically viable. “Project Management Triangle”
by Jennifer Russell is licensed under CC BY 3.0 (Attribution)

CREATIVE SERVICES

Creative service careers include graphic artists, curators, video editors, gaming managers, multimedia artists,
media producers, technical writers, interpreters, and translators. These positions use project management
skills, especially in handling the delivery channel and meeting clients’ requirements.

Let us look at one example, graphic artists, to understand and identify some of the project management skills
that aid in this career.

Example: Graphic Artists

Graphic artists plan, analyze, and create visual solutions to communication problems. They use many skills
found in project management, especially communications. They work to achieve the most effective way to get
messages across in print and electronic media. They emphasize their messages using color, type, illustration,
photography, animation, and various print and layout techniques. Results can be seen in magazines,
newspapers, journals, corporate reports, and other publications. Other deliverables from graphic artists using
project management skills include promotional displays, packaging, and marketing brochures supporting
products and services, logos, and signage. In addition to print media, graphic artists create materials for the
web, TV, movies, and mobile device apps.

Initiation in project management can be seen in developing a new design: determining the needs of the
client, the message the design should portray, and its appeal to customers or users. Graphic designers
consider cognitive, cultural, physical, and social factors in planning and executing designs for the target
audience, very similar to some of the dynamics a project manager considers in communicating with various
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project stakeholders. Designers may gather relevant information by meeting with clients, creative staff, or art
directors; brainstorming with others within their firm or professional association; and performing their own
research to ensure that their results have high quality and they can manage risks.

Graphic designers may supervise assistants who follow instructions to complete parts of the design process.
Therefore scheduling, resource planning, and cost monitoring are pillars of project management seen in
this industry. These artists use computer and communications equipment to meet their clients’ needs and
business requirements in a timely and cost-efficient manner.

EDUCATORS

“Educator” is a broad term that can describe a career in teaching, maybe being a lecturer, a professor, a
tutor, or a home-schooler. Other educators include gurus, mullahs, pastors, rabbis, and priests. Instructors
also provide vocational training or teach skills like learning how to drive a car or use a computer. Educators
provide motivation to learn a new language or showcase new products and services. Educators use project
management skills including planning and communication.

Let us look at teachers, since we all have had teachers, and see if we can recognize the project management
skills that are demonstrated in this profession.

Example: Teachers

Some teachers foster the intellectual and social development of children during their formative years; other
teachers provide knowledge, career skill sets, and guidance to adults. Project management skills that teachers
exhibit include acting as facilitators or coaches and communicating in the classroom and in individual
instruction. Project managers plan and evaluate various aspects of a project; teachers plan, evaluate, and
assign lessons; implement these plans; and monitor each student's progress similar to the way a project
manager monitors and delivers goods or services. Teachers use their people skills to manage students,
parents, and administrators. The soft skills that project managers exercise can be seen in teachers who
encourage collaboration in solving problems by having students work in groups to discuss and solve problems
as a team.

Project managers may work in a variety of fields with a broad assortment of people, similar to teachers who
work with students from varied ethnic, racial, and religious backgrounds. These teachers must have awareness
and understanding of different cultures.

Teachers in some schools may be involved in making decisions regarding the budget, personnel, textbooks,
curriculum design, and teaching methods, demonstrating skills that a project manager would possess such as
financial management and decision making.

ENGINEERS

Engineers apply the principles of science and mathematics to develop economical solutions to technical
problems. As a project cycles from an idea in the project charter to the implementation and delivery of a
product or service, engineers link scientific discoveries to commercial applications that meet societal and
consumer needs.

Engineers use many project management skills, especially when they must specify functional requirements.
They demonstrate attention to quality as they evaluate a design’s overall effectiveness, cost, reliability, and
safety similar to the project manager reviewing the criteria for the customer’s acceptance of delivery of the
product or service.
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Estimation skills in project management are used in engineering. Engineers are asked many times to provide
an estimate of time and cost required to complete projects.

HEALTH CARE

There are many jobs and careers in health care that use project management skills. Occupations in the field
of health care vary widely, such as athletic trainer, dental hygienist, massage therapist, occupational therapist,
optometrist, nurse, physician, physician assistant, and X-ray technician. These individuals actively apply risk
management in providing health care delivery of service to their clients, ensuring that they do not injure the
person they are caring for. Note: There is a section on nursing later in this chapter.

Many of you may have had a fall while you were growing up, and needed an X-ray to determine if you had a
fracture or merely a sprain. Let us look at this career as an example of a health care professional using project
management skills.

Example: Radiology Technologists

Radiology technologists and technicians perform diagnostic imaging examinations like X-rays, computed
tomography (CT), magnetic resonance imaging (MRI), and mammography. They could also be called
radiographers, because they produce X-ray films (radiographs) of parts of the human body for use in
diagnosing medical problems.

Project management skills, especially people skills and strong communication, are demonstrated when they
prepare patients for radiologic examinations by explaining the procedure and what position the patient needs
to be in, so that the parts of the body can be appropriately radiographed. Risk management is demonstrated
when these professionals work to prevent unnecessary exposure to radiation by surrounding the exposed
area with radiation protection devices, such as lead shields, or limiting the size of the X-ray beam. To ensure
quality results, the health technician monitors the radiograph and sets controls on the X-ray machine to
produce radiographs of the appropriate density, detail, and contrast.

Safety and regulations concerning the use of radiation to protect themselves, their patients, and their
coworkers from unnecessary exposure is tracked in an efficient manner and reported as a control to ensure
compliance. Project management skills are also used in preparing work schedules, evaluating equipment for
purchase, or managing a radiology department.

Some radiological technologists specialize in CT scans; as CT technologists they too use project management
skills. CT uses ionizing radiation to produce a substantial number of cross-sectional X-rays of an area of the
body. Therefore, it requires the same precautionary measures that are used with X-rays, hence the need for
risk management and monitoring for exposure.

Teamwork, not only with the patient that the radiologist technologist supports and the doctor who ordered
the request, but also with other health care providers, relies on strong communication, quality, work done in a
timely manner, and wise use of hospital resources. This all boils down to ensuring that the three elements of
the project management triangle of cost, schedule, and scope with quality delivered remain the essentials that
provide a cornerstone to project management and the skills needed to obtain the objective.

Example: Nurses
Nurses treat and educate patients and their families and the public about various medical conditions and

provide advice and emotional support. Nurses establish a care plan for their patients that include activities
like scheduling the administration and discontinuation of medications (e.g., intravenous (IV) lines for fluid,
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medication, blood, and blood products) and application of therapies and treatments. Communication with the
patient, their family, physicians and other health care clinicians may be done in person or via technology.
Telehealth allows nursesto provide care and advice through electronic communications media including
videoconferencing, the Internet, or telephone.

Risk management is very important for a nurse, with some cases having a life or death consequence. Nurses
monitor pain management and vital signs and provide status reports to physicians to help in responding to
the health care needs of the patient.

The nursing field varies. Some nurses work in infection control. They identify, track, and control infectious
outbreaks in health care facilities and create programs for outbreak prevention and response to biological
terrorism. Others are educators who plan, develop, execute, and evaluate educational programs and curricula
for the professional development of students and graduate nurses. Nurses may use project management skills
while conducting health care consultations, advising on public policy, researching in the field, or providing sales
support of a product or service.

PARALEGAL

Attorneys assume the ultimate responsibility for legal work but they often obtain assistance. Paralegals
assume this role in law firms and perform many tasks to aid the legal profession. However, they are explicitly
prohibited from carrying out duties considered to be the practice of law (e.g., giving legal advice, setting legal
fees, presenting court cases).

Project management skills such as planning are used in helping lawyers prepare for closings, hearings, trials,
and corporate meetings. Communication skills are used in preparing written reports that help attorneys
determine how cases should be handled or drafts for actions such as pleading, filing motions, and obtaining
affidavits.

Monitoring skills aid paralegals who may track files of important case documents, working on risk containment
related to filing dates and responses to the court. Procurement skills, which a project manager uses, can also
be seen from a paralegal perspective in negotiating terms of hiring expert witnesses as well as other services
such as acquiring services from process servers.

Financial skills may be used as well, such as assisting in preparing tax returns, establishing trust funds, and
planning estates or maintaining financial office records at the law firm.

Government, litigation, personal injury, corporate law, criminal law, employee benefits, intellectual property,
labor law, bankruptcy, immigration, family law, and real estate are some of the many different law practices
where a paralegal professional may use project management skills.

SOFTWARE DEVELOPER

Computer software developers and computer programmers design and develop software. They apply the
principles of computer science and mathematics to create, test, and evaluate software applications and
systems that make computers come alive. Software is developed in many kinds of projects: computer games,
business applications, operating systems, network control systems, and more. Software developers us project
management skills to develop the requirements for the software, identify and track the product development
tasks, communicate within the development team and with clients, test cases, and manage quality, the
schedule, and resources (staff, equipment, labs, and more).
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SCIENCE TECHNICIANS

Science technicians use principles and theories of science and mathematics to assist in research and
development and help invent and improve products and processes. In their jobs, they are more practically
oriented than scientists. Planning skills project managers use can be seen as science technicians set up,
operate, and maintain laboratory instruments; monitor experiments; and observe, calculate, and record
results. Quality is a factor here as it is in project management; science technicians must ensure that processes
are performed correctly, with proper proportions of ingredients, for purity or for strength and durability.

There are different fields in which science technicians can apply project management skills. Agricultural and
food science technicians test food and other agricultural products and are involved in food, fibre, and animal
research, production, and processing. Control and risk management are important here in executing the tests
and experiments, for example, to improve the yield and quality of crops, or the resistance of plants and
animals to disease, insects, or other hazards. Quality factors are paramount when food science technicians
conduct tests on food additives and preservatives to ensure compliance with government regulations
regarding colour, texture, and nutrients.

Biological technicians work with biologists studying living organisms. Many assist scientists who conduct
medical research or who work in pharmaceutical companies to help develop and manufacture medicines.
Skills in scheduling, especially in incubation periods for the study of the impact on cells, could impact projects,
such as exploring and isolating variables for research in living organisms and infectious agents. Biotechnology
technicians apply knowledge and execution skills and techniques gained from basic research, including gene
splicing and recombinant DNA, to product development. Project management skills are used in collaboration
and communication among team members to record and understand the results and progress toward a cure
or product.

Other kinds of technicians are chemical technicians who may work in laboratories or factories, using
monitoring and control skills in the way they collect and analyze samples. Again, quality assurance is an
important factor for most process technicians’ work in manufacturing, testing packaging for design, ensuring
integrity of materials, and verifying environmental acceptability.

Technicians use a project management skill set to assist in their initiation, planning, and executing tasks, while
managing risks with some measure of reporting to determine if their objectives satisfy the constraints of cost,
schedule, resource, and quality standards set.
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Key Takeaways

Key Takeaways

+ Project management is the application of both logic and discipline.

+ Project management is no longer a specific skill.

+ Project management is a ‘constant’ trade-off.

+ Projects are scheduled solutions to a problem.

« Always remember that a project is all about deliverables - the outcome and not just the process.

+ The more information that is missing when the project is set up and gets underway, the greater the likelihood of progress
problems and delays.

+ According to PMI, “effective project management helps individuals, groups, and public and private organisations to:

o Meet business objectives;

o Satisfy stakeholder expectations;

o Be more predictable;

o Increase chances of success;

o Deliver the right products at the right time;

o Resolve problems and issues;

o Respond to risks promptly;

o Optimize the use of organisational resources;

o |dentify, recover, or terminate failing projects;

> Manage constraints (e.g., scope, quality, schedule, costs, resources);
o Balance the influence of constraints on the project (e.g., the increased scope may increase cost or schedule); and

o Manage change in a better manner.”
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Review your Knowledge

List some of the reasons why project management has become such a popular business tool in recent business
disruptions.

List some of the advantages and disadvantages you see in using project management.

Additional activity:

Identify two or three projects currently underway in your local area and complete the table below.
These can be from any area of activity, personal projects, developments in your job, the university, or
organisations in which you are involved.

Identify 3 successful and 3 unsuccessful projects.

Successful Projects
Brief description

1.

2.

3.

Why do you consider these to be successful?

1.

2.

3.

What factors do you believe led to these projects being a success?

1.

2.

3.

Unsuccessful Projects



KEY TAKEAWAYS

Brief description

1.

2.

3.

Why do you consider these to be unsuccessful?

1.

2.

3.

What factors do you believe led to these projects being unsuccessful?

1.

2.

While reflecting on identifying the 3 successful and 3 unsuccessful projects, pay close attention to this video.
(Click the image below to access the video)

What do you think it has gone wrong ? Can you make a list of some the issues ?

22
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MODULE 2- PROJECT LIFE CYCLE
AND PROJECT ORGANISATIONAL
STRATEGY
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Learning Outcomes

Learning Objectives

After completing this module, you should be able to:

+ Explain the main stages of The Project Life Cycle.
+ Discuss the relationship between strategy and project management.

+ Understand the project environment.
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Overview

Successful companies normally develop strategic direction, including goals and objectives. To achieve their
strategic direction organisations need to formulate and implement specific actions or programs, e.g. to
increase sales it may be proposed to open a new sales office and warehouse in a new market area, or to
improve the quality of product it may be proposed to procure and install new production equipment.

According to Gardiner (2015) “The number of companies turning to project management as a way of adding
value to their bottom line continues to grow, with projects increasingly viewed as ‘building blocks” in the design
and execution of ... strategies”. Gardiner goes on to argue that there is a strong link between strategic intent,
project conception, and project selection. For example, in the automotive industry, it is a common practice to
update models annually to remain competitive. This may involve projects to upgrade production facilities to
enable new processes, reduce costs, adopt new technology, or manufacture new products for new markets.
It is common, during annual Christmas/New Year shutdown periods, for vehicle manufacturing plants to
implement intensive projects in a short time frame to remove existing facilities and install a new system or
equipment to be operating in time for the resumption of work.

Other organisations seek to implement their strategies by winning new businesses to build products for
clients. For example, a defence electronics and systems company may develop a project to design, test,
manufacture, and supply armoured vehicles required by the Australian Defence Force. Some projects may
be a means of developing new capabilities for the company. For example, a communications equipment
manufacturer may use a strategic project bid to build a satellite communications device as a vehicle to develop
this new technology capability.

Projects commit an organisation to expend significant levels of resources of all types. To ensure that the
projects selected are in accordance with strategic direction, the approval process normally goes up through
higher levels of management authorisation. Apart from approval to proceed with the project, such
authorisation should also specify the basis for an authority for ceasing a project.

The structure of the organisation also plays an important role in shaping the success of projects. The structure
can impact how well a project is managed - or how well an ineffective project is also managed. Mostly
three organisation structures can be identified in project-oriented businesses: 1. Functional, 2. Matrix, and 3.
Project focused. The following table provides a summary of some key advantages and disadvantages of these
structures.

25



OVERVIEW 26

Table 1: Key Advantages and Disadvantages of Organisation Structures

Advantages Disadvantages
Creates silos
Allegiance to own department
Commitment to function
Functional Good for function-specific projects (i.e., a marketing campaign) Slows down cross-functional work
Works well in predictable environments Limited communication
Customers are not the primary focus
Exclusive focus on projects
Dedicated resources Can be expensive
Project Project focused rather than strategically focused
] The project manager retains control
Shorter contracts/staff uneasy about project end
Fast decision making
Suited to dynamic environments
Mix of functional and project structures Conflicted reporting
. Conflicted workloads
Matrix Co-ordinated work
Sharing resources
Allocates scarce resources

Now, let's look at the Project Life Cycle.

erminate

Figure 6: “Project Life Cycle” by Carmen Reaiche is licensed under CC BY (Attribution) 4.0

Project Life Cycle:
5 Basic Phases of Project Management

Project Management Institute, Inc. (PMI) defines project management as “the application of knowledge, skills,
tools and techniques to a broad range of activities to meet the requirements of a particular project.” The
process of directing and controlling a project from start to finish may be further divided into 5 basic phases:

1. Project conception and initiation - Design

An idea for a project will be carefully examined to determine whether or not it benefits the organisation.
During this phase, a decision-making team will identify if the project can realistically be completed.

2. Project definition and planning - Plan

A project plan, project charter and/or project scope may be put in writing, outlining the work to be performed.
During this phase, a team should prioritise the project, calculate a budget, as well as schedule and determine
what resources are needed.

3. Project launch or execution - Execute

Resources' tasks are distributed, and teams are informed of responsibilities. This is a good time to bring up
important project related information.
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4. Project performance and control - Execute Control

Project managers will compare project status and progress to the actual plan, as resources perform the
scheduled work. During this phase, project managers may need to adjust schedules or do what is necessary to
keep the project on track. In some cases this phase is integrated with the execution phase.

5. Project close - Terminate

After the project tasks are completed and the client has approved the outcome, an evaluation is necessary to
highlight project success and/or learn from project history.

It is important to note that the project manager and project team have one shared goal: to carry out the
work of the project for the purpose of meeting the project’s objectives. Therefore it is critical to identify what
happens in each of these phases. Let's look at these in more detail.

INITIATION PHASE

During the first of these phases, the initiation phase, the project objective or need is identified; this can be a
business problem or opportunity. An appropriate response to the need is documented in a business case with
recommended solution options. A feasibility study is conducted to investigate whether each option addresses
the project objective and a final recommended solution is determined. Issues of feasibility (“can we do the
project?”) and justification (“should we do the project?”) are addressed.

Once the recommended solution is approved, a project is initiated to deliver the approved solution and a
project manager is appointed. The major deliverables and the participating work groups are identified, and the
project team begins to take shape. Approval is then sought by the project manager to move onto the detailed
planning phase.

PLANNING PHASE

The next phase, the planning phase, is where the project solution is further developed in as much detail as
possible and the steps necessary to meet the project’s objective are planned. In this step, the team identifies
all of the work to be done. The project’s tasks and resource requirements are identified, along with the strategy
for producing them. This is also referred to as “scope management.” A project plan is created outlining the
activities, tasks, dependencies, and timeframes. The project manager coordinates the preparation of a project
budget by providing cost estimates for the labour, equipment, and materials costs. The budget is used to
monitor and control cost expenditures during project implementation.

Once the project team has identified the work, prepared the schedule, and estimated the costs, the three
fundamental components of the planning process are complete. This is an excellent time to identify and try
to deal with anything that might pose a threat to the successful completion of the project. This is called risk
management. In risk management, “high-threat” potential problems are identified along with the action that
is to be taken on each high-threat potential problem, either to reduce the probability that the problem will
occur or to reduce the impact on the project if it does occur. This is also a good time to identify all project
stakeholders and establish a communication plan describing the information needed and the delivery method
to be used to keep the stakeholders informed.

Finally, you will want to document a quality plan, providing quality targets, assurance, and control measures,
along with an acceptance plan, listing the criteria to be met to gain customer acceptance. At this point, the
project would have been planned in detail and is ready to be executed.
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IMPLEMENTATION (EXECUTION) PHASE

During the third phase, the implementation phase, the project plan is put into motion and the work of the
project is performed. It is important to maintain control and communicate as needed during implementation.
Progress is continuously monitored and appropriate adjustments are made and recorded as variances from
the original plan. In any project, a project manager spends most of the time in this step. During project
implementation, people are carrying out the tasks, and progress information is being reported through regular
team meetings. The project manager uses this information to maintain control over the direction of the project
by comparing the progress reports with the project plan to measure the performance of the project activities
and take corrective action as needed. The first course of action should always be to bring the project back on
course (i.e., to return it to the original plan). If that cannot happen, the team should record variations from
the original plan and record and publish modifications to the plan. Throughout this step, project sponsors and
other key stakeholders should be kept informed of the project's status according to the agreed-on frequency
and format of communication. The plan should be updated and published on a regular basis.

Status reports should always emphasize the anticipated end point in terms of cost, schedule, and quality
of deliverables. Each project deliverable produced should be reviewed for quality and measured 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.

CLOSING PHASE

During the final closure, or completion phase, the emphasis is on releasing the final deliverables to the
customer, handing over project documentation to the business, terminating supplier contracts, releasing
project resources, and communicating the closure of the project to all stakeholders. The last remaining step is
to conduct lessons-learned studies to examine what went well and what didn't. Through this type of analysis,
the wisdom of experience is transferred back to the project organization, which will help future project teams.

Text Attributions

This section contains material derived and remixed from the following sources:

+ Project Management - 2nd Edition by Adrienne Watt is licensed under CC BY (Attribution) 4.0 International
License

+ Project Management by Merrie Barron and Andrew Barron is licensed under CC BY (Attribution) 3.0

* Project Management From Simple to Complex by Russel Darnall, John Preston, Eastern Michigan University is
licensed under CC BY (Attribution) 3.0
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Key Takeaways

Key Takeaways

+ Project management is an ideal tool to support strategic planning and achieve strategic goals and objectives.

+ Projects selected should support the strategic direction and be consistent with the organisation’s existing or proposed goals and
objectives.

+ Projects should always add value to the organisation’s strategic direction.
* Projects should be consistent with changes in direction in the organisation’s external operating environment.

« The use of project management can improve the strategy process and help reduce the gap between strategic planning and
operations functions.

+ The Project Life Cycle is a core tool that guides the management of projects successfully from start to finish.

+ Every project goes through the Project Life Cycle, which is made up of four and/or five phases of the project management process.

Project Management Tip:

“Before pursuing a new service or product development, or improving an existing one, there must be a
strategic alignment within the project and all elements driving the organisation.”

Mission

Figure 7: “Strategic Alignment”
Carmen Reaiche is licensed

under CC BY (Attribution) 4.0
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Reflect on how each of these three sub-elements, including 1. Developing a strategic vision and sense of
mission, 2. Formulating, implementing, and evaluating Cross-functional decisions, and 3. Achieving its
objectives, are important in understanding the challenge of strategic project management.

@ An interactive HSP element has been excluded from this version of the text. You can view it online here:

https://jcu.pressbooks.pub/strategicprojectmanagement/?p=125#h5p-1

@ An interactive H5P element has been excluded from this version of the text. You can view it online here:

https://jcu.pressbooks.pub/strategicprojectmanagement/?p=125#h5p-28
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MODULE 3- PROJECT
STAKEHOLDERS
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Learning Outcomes

Learning Objectives

At the end of the section, you should be able to:

+ Identify the common stakeholders to a project.
+ Conduct a stakeholder analysis.

+ Interpret and discuss the selection of a project.
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Overview

“Please stakeholders! Can we please all agree?” is the project manager's mantra.

For successful projects, it's not enough to deliver on the customer's demand; projects must meet all
stakeholder expectations!

Identifying stakeholders is a primary task as all the important decisions during the initiation, planning, and
execution stages of the project are made by these stakeholders. The five primary project stakeholders are the
project manager, the project team, the functional management, the sponsor, and the customer. In a larger
sense, anyone who participates in the project or is impacted by its results is a stakeholder. Each stakeholder
has an essential contribution to make, and all stakeholder expectations must be met. The contribution made
by different people to the project is the principal criteria for identifying stakeholders.

PROJECT STAKEHOLDERS

Project stakeholders are individuals and organisations that are actively involved in the project, or whose
interests may be affected as a result of project execution or project completion. They may also exert influence
over the project's objectives and outcomes. The project management team must identify the stakeholders,
determine their requirements and expectations, and, to the extent possible, manage their influence
concerning the requirements to ensure a successful project. The figure below illustrates the relationship
between stakeholders and the project team.

Project
Spansar

Project
Managemant Team

Project Team

Figure 8: “Relationship between Stakeholders and the Project” by Mohiuddin,
Rahman, & Abedin is licensed under CC BY (Attribution) 4.0.

Stakeholders have varying levels of responsibility and authority when participating in a project which can
33
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change throughout the project's life cycle. Their responsibility and authority range from occasional
contributions in surveys and focus groups to full project sponsorship, which includes providing financial and
political support. Stakeholders who ignore this responsibility can have a damaging impact on the project
objectives. Likewise, project managers who ignore stakeholders can expect a damaging impact on project
outcomes. Hartley's (2018) stakeholder management matrix is a good illustration of key stakeholder
responsibilities.

Sometimes, stakeholder identification can be difficult. A good strategy is to start developing a stakeholder list.
The stakeholder list is a great tool for the project manager and a key input for the project communications
plan.

Stakeholders may have a positive or negative influence on a project. Positive stakeholders are those who
would normally benefit from a successful outcome of the project, while negative stakeholders are those who
see negative outcomes from the project's success. For example, business leaders from a community that
will benefit from an industrial expansion project may be positive stakeholders because they see economic
benefit to the community from the project’s success. Conversely, environmental groups could be negative
stakeholders if they view the project as harmful to the environment. In the case of positive stakeholders, their
interests are best served by helping the project succeed, for example, helping the project obtain the required
permits to proceed. The negative stakeholders’ interest would be better served by impeding the project's
progress by demanding more extensive environmental reviews. Negative stakeholders are often overlooked
by the project team at the risk of failing to bring their projects to a successful end.

Key stakeholders in every project include:

* Project manager. The person is responsible for managing the project.

« Customer/user. The person or organisation that will use the project's product. There may be
multiple layers of customers. For example, the customers for a new pharmaceutical product can
include the doctors who prescribe it, the patients who take it, and the insurers who pay for it. In
some application areas, the customer and user are synonymous, while in others, the customer refers
to the entity acquiring the project's product and users are those who will directly utilise the project's
product.

+ Performing organisation. The enterprise whose employees are most directly involved in doing the
work of the project.

+ Project team members. The group that is performing the work of the project.

+ Project management team. The members of the project team are directly involved in project
management activities.

« Sponsor. The person or group that provides the financial resources, in cash or in-kind, for the
project.

+ Influencers. People or groups that are not directly related to the acquisition or use of the project's
product, but an individual's position in the customer organisation or performing organisation can
influence, positively or negatively, the course of the project.

+ PMO. If it exists in the performing organisation, the PMO can be a stakeholder if they have direct or
indirect responsibility for the outcome of the project. Many large and even medium-sized
organizations have created a department to oversee and support projects throughout the
organization. This is an attempt to reduce the high numbers of failed projects (see the Project
Management Overview chapter.) These offices are usually called the project management office or
PMO. The PMO may be the home of all the project managers in an organization, or it may simply be
a resource for all project managers, who report to their line areas.
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Typical objectives of a PMO are:

+ Help ensure that projects are aligned with organizational objectives

+ Provide templates and procedures for use by project managers

+ Provide training and mentorship

* Provide facilitation

+ Stay abreast of the latest trends in project management

+ Serve as a repository for project reports and lessons learned
The existence and role of PMOs tends to be somewhat fluid. If a PMO is created, and greater success is not
experienced in organizational projects, the PMO is at risk of being disbanded as a cost-saving measure. If an
organization in which you are a project manager or a project team member has a PMO, try to make good use
of the resources available. If you are employed as a resource person in a PMO, remember that your role is not

to get in the way and create red tape, but to enable and enhance the success of project managers and projects
within the organization.

In addition to these key stakeholders, there are many different names and categories of project stakeholders,
including internal and external, owners and investors, sellers and contractors, team members and their
families, government agencies and media outlets, individual citizens, temporary or permanent lobbying
organizations, and society-at-large. The naming or grouping of stakeholders is primarily an aid to identifying
which individuals and organisations view themselves as stakeholders. Stakeholder roles and responsibilities
can overlap, such as when an engineering firm provides financing for a plant that it is designing.

Selecting Projects

The huge cost in money, effort, materials, energy, personal reputations, and the effect on stakeholders
requires that, before projects commit to the future, they are adequately and effectively proposed, evaluated,
considered, and selected.

Criteria

Meredith & Mantel (2019) identify six criteria for effective models for project selection:
1. Realism

Capability

Flexibility

Ease of use

Cost

o v ok~ wN

Ease of computerisation

Web Search Activity
Search the Web for ‘Edsel’ and examine one of the great failed projects of all time, e.g., Why the Ford Edsel Failed . If the
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US Ford Motor Company can make such a bad project selection decision, what hope do other, smaller organisations
have? The morals of stories such as ‘Edsel' is that we can learn from others’ mistakes. Also, take a look at the Abilene
Paradox and consider how poor project decisions are often made.

A project is successful when it achieves its objectives and meets or exceeds the expectations of the stake-
holders. But lets look closely who are the stakeholders? As described earlier stakeholders are individuals who
either care about or have a vested interest in your project.

NOTE: Key stakeholders can make or break the success of a project. Even if all the deliverables are met
and the objectives are satisfied, if your key stakeholders aren’t happy, nobody’s happy.

Let's take a look at these stakeholders and their relationships to the project manager.

TOP MANAGEMENT

Top management may include the president of the company, vice-presidents, directors, division managers,
the corporate operating committee, and others. These people direct the strategy and development of the
organization.

On the plus side, you are likely to have top management support, which means it will be easier to recruit the
best staff to carry out the project, and acquire needed material and resources; also visibility can enhance a
project manager's professional standing in the company.

On the minus side, failure can be quite dramatic and visible to all, and if the project is large and expensive
(most are), the cost of failure will be more substantial than for a smaller, less visible project.

Some suggestions in dealing with top management are:
+ Develop in-depth plans and major milestones that must be approved by top management during the

planning and design phases of the project.

+ Ask top management associated with your project for their information reporting needs and
frequency.

+ Develop a status reporting methodology to be distributed on a scheduled basis.

+ Keep them informed of project risks and potential impacts at all times.

THE PROJECT TEAM

The project team is made up of those people dedicated to the project or borrowed on a part-time basis. As
project manager, you need to provide leadership, direction, and above all, the support to team members as
they go about accomplishing their tasks. Working closely with the team to solve problems can help you learn
from the team and build rapport. Showing your support for the project team and for each member will help
you get their support and cooperation.

Here are some difficulties you may encounter in dealing with project team members:

+ Because project team members are borrowed and they don’t report to you, their priorities may be
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elsewhere.

« They may be juggling many projects as well as their full-time job and have difficulty meeting
deadlines.

+ Personality conflicts may arise. These may be caused by differences in social style or values or they
may be the result of some bad experience when people worked together in the past.

* You may find out about missed deadlines when it is too late to recover.
Managing project team members requires interpersonal skills. Here are some suggestions that can help:

+ Involve team members in project planning.

+ Arrange to meet privately and informally with each team member at several points in the project,
perhaps for lunch or coffee.

+ Be available to hear team members' concerns at any time.
+ Encourage team members to pitch in and help others when needed.

+ Complete a project performance review for team members.

YOUR MANAGER

Typically the boss decides what the assignment is and who can work with the project manager on projects.
Keeping your manager informed will help ensure that you get the necessary resources to complete your
project.

If things go wrong on a project, it is nice to have an understanding and supportive boss to go to bat for you if
necessary. By supporting your manager, you will find your manager will support you more often.

+ Find out exactly how your performance will be measured.

* When unclear about directions, ask for clarification.

+ Develop a reporting schedule that is acceptable to your boss.

+ Communicate frequently.

PEERS

Peers are people who are at the same level in the organization as you and may or may not be on the
project team. These people will also have a vested interest in the product. However, they will have neither the
leadership responsibilities nor the accountability for the success or failure of the project that you have.

Your relationship with peers can be impeded by:

+ Inadequate control over peers

+ Political maneuvering or sabotage

+ Personality conflicts or technical conflicts

+ Envy because your peer may have wanted to lead the project

+ Conflicting instructions from your manager and your peer's manager

Peer support is essential. Because most of us serve our self-interest first, use some investigating, selling,
influencing, and politicking skills here. To ensure you have cooperation and support from your peers:
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Get the support of your project sponsor or top management to empower you as the project
manager with as much authority as possible. It's important that the sponsor makes it clear to the
other team members that their cooperation on project activities is expected.

Confront your peer if you notice a behavior that seems dysfunctional, such as bad-mouthing the
project.

Be explicit in asking for full support from your peers. Arrange for frequent review meetings.

Establish goals and standards of performance for all team members.

RESOURCE MANAGERS
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Because project managers are in the position of borrowing resources, other managers control their resources.
So their relationships with people are especially important. If their relationship is good, they may be able to
consistently acquire the best staff and the best equipment for their projects. If relationships aren't good, they
may find themselves not able to get good people or equipment needed on the project.

INTERNAL CUSTOMERS

Internal customers are individuals within the organization who are customers for projects that meet the needs
of internal demands. The customer holds the power to accept or reject your work. Early in the relationship, the
project manager will need to negotiate, clarify, and document project specifications and deliverables. After the
project begins, the project manager must stay tuned in to the customer’s concerns and issues and keep the
customer informed.

Common stumbling blocks when dealing with internal customers include:

A lack of clarity about precisely what the customer wants

A lack of documentation for what is wanted

A lack of knowledge of the customer’s organization and operating characteristics
Unrealistic deadlines, budgets, or specifications requested by the customer

Hesitancy of the customer to sign off on the project or accept responsibility for decisions

Changes in project scope

To meet the needs of the customer, client, or owner, be sure to do the following:

Learn the client organization’s buzzwords, culture, and business.
Clarify all project requirements and specifications in a written agreement.
Specify a change procedure.

Establish the project manager as the focal point of communications in the project organization.

EXTERNAL CUSTOMER

External customers are the customers when projects could be marketed to outside customers. In the case of
Ford Motor Company, for example, the external customers would be the buyers of the automobiles. Also if

you are managing a project at your company for Ford Motor Company, they will be your external customer.
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GOVERNMENT

Project managers working in certain heavily regulated environments (e.g., pharmaceutical, banking, or military
industries) will have to deal with government regulators and departments. These can include all or some levels
of government from municipal, provincial, federal, to international.

CONTRACTORS, SUBCONTRACTORS, AND SUPPLIERS

There are times when organizations don't have the expertise or resources available in-house, and work is
farmed out to contractors or subcontractors. This can be a construction management foreman, network
consultant, electrician, carpenter, architect, or anyone who is not an employee. Managing contractors or
suppliers requires many of the skills needed to manage full-time project team members.

Any number of problems can arise with contractors or subcontractors:

+ Quality of the work

+ Cost overruns

+ Schedule slippage
Many projects depend on goods provided by outside suppliers. This is true for example of construction
projects where lumber, nails, bricks, and mortar come from outside suppliers. If the supplied goods are

delivered late or are in short supply or of poor quality or if the price is greater than originally quoted, the
project may suffer.

Depending on the project, managing contractor and supplier relationships can consume more than half of the
project manager’s time. It is not purely intuitive; it involves a sophisticated skill set that includes managing
conflicts, negotiating, and other interpersonal skills.

Let's revise who are your stakeholders in the following video and how these can be managed.

(Click the image below to access the video)

POLITICS OF PROJECTS

Many times, project stakeholders have conflicting interests. It's the project manager's responsibility to
understand these conflicts and try to resolve them. It's also the project manger's responsibility to manage
stakeholder expectations. Be certain to identify and meet with all key stakeholders early in the project to
understand all their needs and constraints.

Project managers are somewhat like politicians. Typically, they are not inherently powerful or capable of
imposing their will directly on coworkers, subcontractors, and suppliers. Like politicians, if they are to get their
way, they have to exercise influence effectively over others. On projects, project managers have direct control
over very few things; therefore their ability to influence others - to be a good politician - may be very important
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Here are a few steps a good project politician should follow. However, a good rule is that when in doubt,
stakeholder conflicts should always be resolved in favor of the customer.

Assess the environment

Identify all the relevant stakeholders. Because any of these stakeholders could derail the project, you need to
consider their particular interest in the project.

+ Once all relevant stakeholders are identified, try to determine where the power lies.
* In the vast cast of characters, who counts most?

+ Whose actions will have the greatest impact?
Identify goals

After determining who the stakeholders are, identify their goals.

+ What is it that drives them?
+ What is each after?
+ Are there any hidden agendas or goals that are not openly articulated?

+ What are the goals of the stakeholders who hold the power? These deserve special attention.
Define the problem

+ The facts that constitute the problem should be isolated and closely examined.

+ The question “What is the real situation?” should be raised over and over.

CULTURE OF STAKEHOLDERS

When project stakeholders do not share a common culture, project management must adapt its organizations
and work processes to cope with cultural differences. The following are three major aspects of cultural
difference that can affect a project:

1. Communications
2. Negotiations
3. Decision making

Communication is perhaps the most visible manifestation of culture. Project managers encounter cultural
differences in communication in language, context, and candor.

Language is clearly the greatest barrier to communication. When project stakeholders do not share the same
language, communication slows down and is often filtered to share only information that is deemed critical.

The barrier to communication can influence project execution where quick and accurate exchange of ideas
and information is critical.

The interpretation of information reflects the extent that context and candor influence cultural expressions of
ideas and understanding of information. In some cultures, an affirmative answer to a question does not always
mean yes. The cultural influence can create confusion on a project where project stakeholders represent more
than one culture.
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Example: Culture Affects Communication in Mumbai

A project management consultant from Australia was asked to evaluate the effectiveness of an Australian
project management team executing a project in Mumbai, India. The project team reported that the project
was on schedule and within budget. After a project review meeting where each of the engineering leads
reported that the design of the project was on schedule, the consultant began informal discussions with
individual engineers and began to discover that several critical aspects of the project were behind schedule.
Without a mitigating strategy, the project would miss a critical window in the weather between monsoon
seasons. The information on the project flowed through a cultural expectation to provide positive information.
The project was eventually canceled by the Australia organisation when the market and political risks
increased.

Not all cultural differences are related to international projects. Corporate cultures and even regional
differences can create cultural confusion on a project.

MANAGING STAKEHOLDERS

Often there is more than one major stakeholder in the project. An increase in the number of stakeholders
adds stress to the project and influences the project's complexity level. The business or emotional investment
of the stakeholder in the project and the ability of the stakeholder to influence the project outcomes or
execution approach will also influence the stakeholder complexity of the project. In addition to the number
of stakeholders and their level of investment, the degree to which the project stakeholders agree or disagree
influences the project's complexity.

A small commercial construction project will typically have several stakeholders. All the building permitting
agencies, environmental agencies, and labor and safety agencies have an interest in the project and can
influence the execution plan of the project. The neighbours will have an interest in the architectural appeal,
the noise, and the purpose of the building.

Example: Tobacco Plant in Malaysia

A China tobacco company chartered a project team to design and build a plant to produce the raw materials
for the production of sweet cigars. The plant was to be built in Malaysia a few years after an accident that killed
several local Malaysian and involved a different China company in a different market sector. However, when
the company announced the new project and began to break ground, the community backlash was so strong
that the project was shut down. A highly involved stakeholder can significantly influence your project.

Example: Wind Turbine on a College Campus

A small college in South Carolina, USA won a competitive grant to erect and operate a wind turbine on campus.
The engineering department submitted the grant as a demonstration project for engineering students to
expose students to wind technology. The campus facilities department found only one location for the
wind turbine that would not disrupt the flow of traffic on campus. The engineering department found that
location unacceptable for students who had to maintain the wind turbine. The county construction permitting
department had no policies for permitting a wind turbine and would not provide a building permit. The college
had to go to the county council and get an exception to county rules. The marketing department wanted the
wind turbine placed in a highly visible location to promote the innovative approach of the college.

Each of the college’s stakeholders had a legitimate interest in the location of the wind turbine. The number
of stakeholders on the project, multiplied by their passion for the subject and the lack of agreement on the
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location, increased the complexity of the project. Significant time and resources of a project will be dedicated
to identifying, understanding, and managing client expectations.

Example: Stakeholders and a Highway Bypass Project

The Department of Highways chartered a project to upgrade a number of new road connections that crossed
the city of Adelaide, Australia . The closing of key roads severely impacted traffic congestion, including access
to one of the largest childcare centers . The contract included provisions for minimizing the impact on the
traffic and communities near the construction areas. This provision allowed businesses or interested parties
to review the project schedule and make suggestions that would lessen the impact of the construction. The
project leadership invested significant time and resources in developing alignment among the various political
stakeholders on the project approach and schedule.

RELATIONSHIP BUILDING TIPS

Take the time to identify all stakeholders before starting a new project. Include those who are impacted by
the project, as well as groups with the ability to impact the project. Then, begin the process of building strong
relationships with each one using the following method.

+ Analyse stakeholders: Conduct a stakeholder analysis, or an assessment of a project’s key
participants, and how the project will affect their problems and needs. Identify their individual
characteristics and interests. Find out what motivates them, as well as what provokes them. Define
roles and level of participation, and determine if there are conflicts of interest among groups of
stakeholders.

+ Assess influence: Measure the degree to which stakeholders can influence the project. The more
influential a stakeholder is, the more a project manager will need their support. Think about the
question, “What's in it for them?” when considering stakeholders. Knowing what each stakeholder
needs or wants from the project will enable the project manager to gauge his or her level of support.
And remember to balance support against influence. Is it more important to have strong support
from a stakeholder with little influence, or lukewarm support from one with a high level of influence?

+ Understand their expectations: Nail down stakeholders' specific expectations. Ask for clarification
when needed to be sure they are completely understood.

+ Define “success”: Every stakeholder may have a different idea of what project success looks like.
Discovering this at the end of the project is a formula for failure. Gather definitions up front and
include them in the objectives to help ensure that all stakeholders will be supportive of the final
outcomes.

+ Keep stakeholders involved: Don't just report to stakeholders. Ask for their input. Get to know
them better by scheduling time for coffee, lunch, or quick meetings. Measure each stakeholder's
capacity to participate and honor time constraints.

+ Keep stakeholders informed: Send regular status updates. Daily may be too much; monthly is not
enough. One update per week is usually about right. Hold project meetings as required, but don't let
too much time pass between meetings. Be sure to answer stakeholders’ questions and emails
promptly. Regular communication is always appreciated - and may even soften the blow when you
have bad news to share.

These are the basics of building strong stakeholder relationships. But as in any relationship, there are
subtleties that every successful project manager understands - such as learning the differences between and
relating well to different types stakeholders.
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HOW TO RELATE TO DIFFERENT TYPES OF STAKEHOLDERS

By conducting a stakeholder analysis, project managers can gather enough information on which to build
strong relationships - regardless of the differences between them. For example, the needs and wants of
a director of marketing will be different from those of a chief information officer. Therefore, the project
manager’s engagement with each will need to be different as well.

Stakeholders with financial concerns will need to know the potential return of the project's outcomes. Others
will support projects if there is sound evidence of their value to improving operations, boosting market share,
increasing production, or meeting other company objectives.

Keep each stakeholder's expectations and needs in mind throughout each conversation, report or email, no
matter how casual or formal the communication may be. Remember that the company's interests are more
important than any individual's - yours or a stakeholder’'s. When forced to choose between them, put the
company’s needs first.

No matter what their needs or wants, all stakeholders will respect the project manager who:

+ Is always honest, even when telling them something they don’t want to hear
« Takes ownership of the project

* Is predictable and reliable

+ Stands by his or her decisions

+ Takes accountability for mistakes
Supportive Stakeholders are Essential to Project Success

Achieving a project's objectives takes a focused, well-organized project manager who can engage with a
committed team and gain the support of all stakeholders. Building strong, trusting relationships with
interested parties from the start can make the difference between project success and failure.

Tools to Help Stakeholder Management

There are many project decelerators, among them lack of stakeholder support. Whether the stakeholders
support your project or not, if they are important to your project, you must secure their support. How do you
do that?

First, you must identify who your stakeholders are. Just because they are important in the organization does
not necessarily mean they are important to your project. Just because they think they are important does not
mean they are. Just because they don't think they need to be involved does not mean they do not have to
be. The typical suspects: your manager, your manager's manager, your client, your client's manager, any SME
(subject matter expert) whose involvement you need, and the board reviewing and approving your project.
Note that in some situations there are people who think they are stakeholders. From your perspective they
may not be, but be careful how you handle them. They could be influential with those who have the power to
impact your project. Do not dismiss them out of hand.

Second, you need to determine what power they have and what their intentions toward your project are. Do
they have the power to have an impact on your project? Do they support or oppose you? What strategies do
you follow with them?

Third, what's the relationship among stakeholders? Can you improve your project’s chances by working with
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those who support you to improve the views of those who oppose you? Table below summarizes the options
based on an assessment of your stakeholders' potential for cooperation and potential for threat.

Table 2: Stakeholder Analysis (Solera, 2009)

Low threat potential

High threat potential

Low potential for cooperation

Type: Marginal
Strategy: Monitor

Type: Non-supportive
Strategy: Defend

High potential for cooperation

Type: Supportive
Strategy: Involve

Type: Mixed blessing
Strategy: Collaborative

Now that you have this information, you can complete a stakeholder analysis template in the table below that
will help you define your strategies to improve their support:

Table 3: Stakeholder Analysis Template (Solera, 2009)

How
ilt:rlzeel’;(gggr important?
Roles oy Med -

High)

Current level of
support? (Low -
Med - High)

What do you What is
want from important to
stakeholders? stakeholders?

How could
stakeholders block
your efforts?

What is your strategy for
enhancing stakeholder
support?

Finally, a key piece of your stakeholder management efforts is constant communication to your stakeholders.
Using the information developed above, you should develop a communications plan that secures your

stakeholders’ support. The template in the Figure below can be used.

Project Scope:
Key Messages:
Communication Goals:
Communication Team:
Project Team:

Other stakeholders:

Date

Communication | Deliverable

Audience Message | Action ltemor | Plans
FYl (Info?)

Status

Figure 9: Stakeholder Communication Template is adapted by Adrienne Watts from Project Decelerators - Lack of Stakeholder
Support by Jose Solera. CC BY (Attribution)



https://svprojectmanagement.com/project-decelerators-lack-of-stakeholder-support
https://svprojectmanagement.com/project-decelerators-lack-of-stakeholder-support
https://creativecommons.org/licenses/by/3.0/

45 ASSOCIATE PROFESSOR CARMEN REAICHE

Text Attributions

This section contains material derived and remixed from the following sources:

+ Project Management - 2nd Edition by Adrienne Watt is licensed under CC BY (Attribution) 4.0 International

License

+ Project Management by Merrie Barron and Andrew Barron is licensed under CC BY (Attribution) 3.0

+ Project Decelerators - Lack of Stakeholder Support by Jose Solera is licensed under CC BY (Attribution) 3.0

+ How to Build Relationships with Stakeholders by Erin Palmer is licensed under CC BY (Attribution) 3.0

+ Project Management From Simple to Complex by Russel Darnall, John Preston, Eastern Michigan University is
licensed under CC BY (Attribution) 3.0



https://opentextbc.ca/projectmanagement
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://cnx.org/contents/XpF315mY@11.6:nYhV-4VB@4/Becoming-an-Accidental-Project-Manager
http://cnx.org/content/col11120/latest
https://creativecommons.org/licenses/by/3.0/
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https://creativecommons.org/licenses/by/3.0/
http://svprojectmanagement.com/build-relationships-with-stakeholders
https://creativecommons.org/licenses/by/3.0/
http://open.umn.edu/opentextbooks/BookDetail.aspx?bookId=36
https://creativecommons.org/licenses/by/3.0/

Key Takeaways

Key Takeaways

+ Projects have multiple stakeholders, and each presents the project manager with a unique challenge: to manage them!
+ Stakeholders are needed because they bring ideas, funding $$$, activities, challenges, obstacles, decisions, and outcomes.

+ Projects do not start at the scoping stage, they start way back when the project is selected for the right reasons given the project
parent’s organisational (functional) capability.

+ Irrespective of which model is adopted, cross-functional objectives must be identified and assessed in line with project selection.
+ Project evaluation and selection techniques must be aligned to the organisation’s strategic intent and stakeholders needs.

« Non-numeric models are certainly popular. They are intuitive and easy to use, however, they can lack the scrutiny of objectivity
and measurability.

+ The most common models used are the numeric models, which closely examine the financial viability of the project, often
referencing cash flows and profits as the deciding criteria. Remember, profits from one of the bottom lines organisations actively
pursue.

« A number of projects may be economically unsound, though, fully justified on social, humanitarian, or other grounds.
+  While intuition should not be totally discounted, some more precise modelling could be incorporated.

+ Careful consideration and justification must be documented when projects are being selected, irrespective of which selection
model is adopted.

Review your Knowledge
The process for selecting projects and developing your project portfolio is a complex one. What are some of the difficulties
you foresee implementing portfolio management practices?
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@ An interactive H5P element has been excluded from this version of the text. You can view it online here:

https://jcu.pressbooks.pub/strategicprojectmanagement/?p=131#h5p-2

@ An interactive HSP element has been excluded from this version of the text. You can view it online here:

https://jcu.pressbooks.pub/strategicprojectmanagement/?2p=131#h5p-3



https://jcu.pressbooks.pub/strategicprojectmanagement/?p=131#h5p-2
https://jcu.pressbooks.pub/strategicprojectmanagement/?p=131#h5p-3

MODULE 4-DEVELOPING THE
PROJECT SCHEDULE SCOPING THE
PROJECT FOR SUCCESS -
AGREEING THE EXPECTATIONS
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Learning Outcomes

Learning Objectives

After completing this module, you should be able to:

+ Evaluate the function the concept stage plays in the project’s life cycle.

+ Conclude what information is captured during the concept stage.

+ Analyse what decisions are made during the concept stage.

+ ldentify what documentation should be produced during the concept stage to successfully ‘scope’ the project.
+ Conceptually map the causes (and cures) for scope creep.

+ Complete a work breakdown structure.
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Overview

In project management, defining and agreeing on the scope of the project is probably the most important
task. Burke (2017) defines scope management as the processes required to ensure that the project includes all
the work required, and only the work required to complete the project successfully. It is primarily concerned
with defining and controlling what is or is not included in the project. The challenges in defining the project
scope and aiming for successful completion are more around “agreeing with everyone’s expectations” and
having a clear project definition. The Japanese practice of “Nemawashi” which involves negotiating with all
stakeholders to obtain agreement from everybody, is a good example/technique aiming for all processes to be
near perfect. Try to research the term ‘Nemawashi’ and review how this approach may be of benefit in agreeing
to the expectations in a project.

It is critical to have a clear and well-defined scope for the success of the project. Project Scope Management
includes the processes required to ensure that the project includes all the work required to complete it
successfully. Project scope management is primarily concerned with defining and controlling what is and is
not included in the project. The following figures provides an overview of the Project Scope Management
processes, and a process flow diagram of those processes and their inputs, outputs, and other related
Knowledge area processes.

In the project context, the term scope can refer to:

+ Product scope. The features and functions that characterise a product, service, or result

+ Project scope. The work that needs to be accomplished to deliver a product, service, or result with
the specified features and functions.

This module focuses on the processes used to manage the project scope. We will examine the concept stage
(the first stage) of a project and discuss the importance of ‘scoping’ and ‘scope creep'.
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PROJECT SCOPE
MANAGEMENT

5.1 Scope Planning

L Inputs

.1 Enterprise
emwironmental factors

.2 Organizational process
assels

.3 Project charter

4 Preliminary project scope
statemant

5 Project managemaent plan

.2 Towls and Techniques
1 Expert judgment
.2 Templates, forms, standards

.3 Qutputs
.1 Project scopd managament
plan

5.2 Scope Definition

1 Inputs
.1 Organizational process assets
2 Project charter
-3 Preliminary project scope
statement
.4 Project scope management plan
5 Approved change requests

.2 Tools and Technigues
.1 Product analysis
2 Alternatives identification
3 Expert judgment
A Stakeholder analysis

23 Outputs
A Project scope statement
.2 Requested changes
.3 Project scope management plan
jupdates)

5.4 Scope Verification

A Inputs
1 Project scope statement
2 WEBS dictionary
.3 Project scope management
plan
A Deliverables

2 Tools and Technigues
1 Inspection

23 Outputs
1 Accepled deliverablos
2 Requested changes
-3 Recommended corrective
acnans

5.5 Scope Control

1 Inputs
.1 Project scope statement
.2 Work Dreakdown structure
.3 WBS dictionary
A Project scope management
plan
5 Performance reports
JG Approved change requests
T Work perfarmance information

2 Tools and Technigues
.1 Change control system
2 Variance analysis
.3 Replanning
A Configuration management
sysiem

.3 Outputs

A Project scope statement
(updates)

.2 Work breakdown structure
(updates)

.3 WBS dictionary (updates)

A Scope baseling (Updates)

5 Requested changss

G Recommended corrsctive action

T Organizational process assets
(updates)

.B Project management plan
(updates)

5.3 Create WBS

1 Inputs
.1 Organizational process assets
2 Project scope statement
.3 Project scope managemant
plan
A Approwed change requests

2 Tools and Technigues
1 Waork breakdown structure
lemplates
.2 Decomposition

.3 Qutputs

1 Project scope statement
[updates)

2 Work breakdown structure

-3 WBS dictionary

4 Scope baseline

5 Project scope managemant
plan (updates)

{6 Requested changes

Figure 10: Project Scope Management Overview by Project Management Institute is licensed under All Rights Reserved ©
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Project Management

Project charter Scope Planning Blan
'Sl 51 -
(3.2.2.2)
" Approved change requesls
Preliminary project scope Project scope ; :
stalement management plan ABRrOveE iGOfF eV RchinE:
-
¥
Adpproved change requests
il = Seope Definition | [ i
5.2 Requested changes
! (3.2.2.3) -
Enterprise -
Environmental Factors
Project scope statement
L L Project scope managament plan (updates)
¥
Organizational
Pm%:aa-ss Azcols - Bmﬂ!; WEBS Requested changes -
(2224)

Project scope statement (updates)

Work breakdown structure

WES dictionary

Project scope management plan (updates)
5 Suope baseline

Deliverables
- Scope
Work performance information Verification Recommended conestive actions -
5.4 Requested changes
(3.2.4.3)

Accepted deliverables
Performance reports

Requested changes
Recommended corrective actions

Project management plan (updates)
Project scope statement

ki {updates)
Organizational process assels WES (updates)
(updates) Sm;! Control WES dictionary (updates)
(3.2.4.4) Scope basaling (updates)

Figure 11: Project Scope Management Process by Project Management Institute is licensed under All Rights Reserved ©

Note: Not all process interactions and data flow among the processes are shown.

Project Scheduling and developing a Work Breakdown Structure is a topic that some people perceive as being
slightly ‘technical’. In reality, nothing could be further from the truth. Projects involve a beginning and an end
date and a series of tasks to deliver the required outcomes. Scheduling is simply listing these tasks, linking
them as appropriate, and determining not only how the various tasks are interdependent, but which ones
occur independently, sequentially, and concurrently. It's a bit like a flow chart.

Scheduling involves breaking down the tasks required to complete the project into individual activities, hence
the term Work Breakdown Structure (WBS). A WBS is a series of parent and child tasks. Imagine if you had
to prepare a plan of how you wake up, get out of bed in the morning, have a shower, dress yourself, have
breakfast, and prepare to leave for work or university. You would probably group various tasks into logical


https://jcu.pressbooks.pub/app/uploads/sites/34/2022/01/Project-Scope-Management-Process-Flow-Diagram4.2.jpg
https://jcu.pressbooks.pub/app/uploads/sites/34/2022/01/Project-Scope-Management-Process-Flow-Diagram4.2.jpg
https://www.pmi.org/
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functions and list the tasks in some workable structure. For example, it would be a little difficult to start
dressing yourself before you have woken up (apologies to those of you who can do this, but | can't!). So,
Scheduling and WBS are not technical, they are common sense management activities that people involved
with projects do constantly.

This module focuses on how schedules are developed, the initial supporting information required, the tools
used, and the overriding importance of performing schedule iterations. Some of the devices and techniques
that we will examine in this module include:

* Work Breakdown Structure

* PERT networks

+ Critical path analysis

* Network analysis

+ Gantt Charts

+ Task relationships.

PROJECT SCHEDULING

The Project Management Institute defines scheduling as an essential element of project management because
it makes clear to all participants when work is expected to be completed. It also shows the time-related
dependencies between different project tasks.

A detailed project plan must include a schedule indicating the time and resources for each activity described
in your work breakdown structure. Unfortunately, as easy as this sounds, scheduling tasks can be a challenge
for project managers when aiming to reflect the reality of the project, as well as the customer's ongoing
requirements. If the project is large, the challenge will be larger still and it may be appropriate to break
the project into smaller, more manageable sub-projects. Whatever the size of the project, a schedule is
created keeping in mind potential changes. The schedule should be easy to understand and easily refined and
expanded as the project proceeds.

Factors necessary to develop a framework that will help create and maintain your project schedule include:

+ Project start date
+ Task specifications:
o durations
° interdependencies
o constraints and deadlines
o types
+ Predetermined Project calendars

* Resource allocation and requirements (refer to Module 8)

PROJECT PLAN

The project plan must contain a short scope summary and a detailed statement of the business’s mission,



OVERVIEW

54

goals and objectives. It should also have a detailed description of the approach to the work with specifications
of the overall project resources and intended evaluation tools. Meredith and Mantel (2019) point out that any
project plan must have the following main elements:

* A project overview

+ Detailed objectives addressing the general organisation’s goal(s)

+ General approach: managerial and technical approaches to the work

+ Contractual aspects

* Schedules
* Resources

* Personnel

* Evaluation methods

+ Potential problems and risk plan

According to the Project Management Institute, the project plan defines how the project is going to be
executed, monitored, controlled, and closed. Consequently, the project plan would document and include:

+ Project management processes and activities to accomplish any specific project

+ The level of implementation of each of these processes and relevant activities

+ How these processes will be used to manage the specific projects

+ How work will be executed to accomplish the project objectives

+ Key management reviews for processes

Project plans are usually developed once the above elements are clearly identified. There are also various
ways in which a project plan can be constructed, but usually, this is done by listing the activities required to
carry out the project from start to completion in a sequential manner. The classic and common understanding
is that a project plan will give you the detailed activities and processes of the project deliverables. A precise,
detailed, and coordinated activity list is required to complete the project successfully.

The table below lists some traditional tools and techniques for project planning. Yet, in this study term, we
will use a conceptually simple method to assist us in sorting out and planning the project proposal: The Work
Breakdown Structure (WBS).

Table 4: PlanningTools and Techniques

Method, Tool or Technique

Usefulness

Work Breakdown Structure

Provides the basis of control during the project life cycle. WBS helps to verify milestone targets and identify potential
risks along the way. They assist in setting clear project objectives. Refer to the following discussion.

Responsibility Matrix

Integration of the project organisation with the WBS -assignment of responsibilities

Bar Charts, Gantt Charts

Simple representation of the project schedule. It doesn't show the relationship among tasks or precedent activities.

Project Network Techniques:
PERT, CPM, PDM, GERT

Network techniques for work schedules. Provides an analysis of the project work scheduling impacts that tasks have on
each other and the determination of critical activities for the completion of the project.

Cost Schedules

Identification of the budget required for the project resources. Estimates realistic costs against project performance
measures.

Project Control: variance
analysis, PERT/cost, earned
value

Assessment of project performance with the generation of performance indices indicators.
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DEFINING THE SCOPE

You always want to know exactly what work has to be done before you start it. You have a collection of team
members, and you need to know exactly what they're going to do to meet the project’s objectives. The scope
planning process is the very first thing you do to manage your scope. Project scope planning is concerned
with the definition of all the work needed to successfully meet the project objectives. The whole idea here
is that when you start the project, you need to have a clear picture of all the work that needs to happen on
your project, and as the project progresses, you need to keep that scope up to date and written down in the
project's scope management plan.

You already have a head start on refining the project’s objectives in quantifiable terms, but now you need to
plan further and write down all the intermediate and final deliverables that you and your team will produce
over the course of the project. Deliverables include everything that you and your team produce for the
project (i.e., anything that your project will deliver). The deliverables for your project include all of the products
or services that you and your team are performing for the client, customer, or sponsor. They include every
intermediate document, plan, schedule, budget, blueprint, and anything else that will be made along the
way, including all of the project management documents you put together. Project deliverables are tangible
outcomes, measurable results, or specific items that must be produced to consider either the project or the
project phase completed. Intermediate deliverables, like the objectives, must be specific and verifiable.

All deliverables must be described in a sufficient level of detail so that they can be differentiated from related
deliverables. For example:

+ Atwin engine plane versus a single engine plane

* Ared marker versus a green marker

+ A daily report versus a weekly report

+ Adepartmental solution versus an enterprise solution
One of the project manager's primary functions is to accurately document the deliverables of the project and

then manage the project so that they are produced according to the agreed-on criteria. Deliverables are the
output of each development phase, described in a quantifiable way.

Let's revise the scope definition in the following video.

(Click the image below to access the video)

PROJECT REQUIREMENTS

After all the deliverables are identified, the project manager needs to document all the requirements of the
project. Requirements describe the characteristics of the final deliverable, whether it is a product or a service.
They describe the required functionality that the final deliverable must have or specific conditions the final
deliverable must meet in order to satisfy the objectives of the project. A requirement is an objective that
must be met. The project's requirements, defined in the scope plan, describe what a project is supposed


https://www.youtube.com/watch?v=Wivunv4iy-c
https://www.youtube.com/watch?v=Wivunv4iy-c
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to accomplish and how the project is supposed to be created and implemented. Requirements answer the
following questions regarding the as-is and to-be states of the business: who, what, where, when, how much,
and how does a business process work?

Requirements may include attributes like dimensions, ease of use, color, specific ingredients, and so on. If we
go back to the example of the company producing holiday eggnog, one of the major deliverables is the cartons
that hold the eggnog. The requirements for that deliverable may include carton design, photographs that will
appear on the carton, color choices, etc.

Requirements specify what the final project deliverable should look like and what it should do. Requirements
must be measurable, testable, related to identified business needs or opportunities, and defined to a level of
detail sufficient for system design. They can be divided into six basic categories: functional, non-functional,
technical, business, user, and regulatory requirements.

FUNCTIONAL REQUIREMENTS

Functional requirements describe the characteristics of the final deliverable in ordinary non-technical
language. They should be understandable to the customers, and the customers should play a direct role in
their development. Functional requirements are what you want the deliverable to do.

Army Defence Autonomous Vehicle Example

If you were buying autonomous vehicles for an Army Defence unit in charge of emergency disaster
management, your functional requirement might be: “The autonomous vehicles should be able to take up to a
one ton load from a warehouse to an emergency distribution destination point.”

Emergency Response Computer System Example

For a computer system you may define what the system is to do: “The system should store all details of missing
people.”

The important point to note is that what is wanted is specified and not how it will be delivered.

NON-FUNCTIONAL REQUIREMENTS

Non-functional requirements specify criteria that can be used to judge the final product or service that
your project delivers. They are restrictions or constraints to be placed on the deliverable and how to build
it. Their purpose is to restrict the number of solutions that will meet a set of requirements. Using the
autonomous army vehicle example, the functional requirement is for an autonomous vehicle to take a load
from a warehouse to an emergency distribution destination point. Without any constraints, the solutions
being offered might result in anything from a small to a large truck. Non-functional requirements can be split
into two types: performance and development.

To restrict the types of solutions, you might include these performance constraints:

+ The purchased autonomous trucks should be Australian-made trucks due to government incentives.
+ The load area must be covered.
+ The load area must have a height of at least 10 feet.

Similarly, for the emergency response computer system example, you might specify values for the generic
types of performance constraints:
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+ The response time for information is displayed on the screen for the user.
« The number of hours a system should be available.

+ The number of records a system should be able to hold.

+ The capacity for growth of the system should be built in.

« The length of time a record should be held for auditing purposes.
For the customer records example, the constraints might be:

+ The system should be available 24/7 .
+ The system should be able to hold 200,000 customer records initially.
+ The system should be able to add 100,000 records a year for 10 years.
+ Arecord should be fully available on the system for at least seven years.
One important point with these examples is that they restrict the number of solution options that are offered

to you by the developer. In addition to the performance constraints, you may include some development
constraints.

There are three general types of non-functional development constraints:

+ Time: When a deliverable should be delivered
+ Resource: How much money is available to develop the deliverable

+ Quality: Any standards that are used to develop the deliverable, development methods, etc.

TECHNICAL REQUIREMENTS

Technical requirements emerge from the functional requirements to answer the questions: how will the
problem be solved this time and will it be solved technologically and/or procedural? They specify how the
system needs to be designed and implemented to provide required functionality and fulfill required
operational characteristics.

For example, in a software project, the functional requirements may stipulate that a database system will
be developed to allow access to financial data through a remote terminal. The corresponding technical
requirements would spell out the required data elements, the language in which the database management
system will be written (due to existing knowledge in-house), the hardware on which the system will run (due to
existing infrastructure), telecommunication protocols that should be used, and so forth.

BUSINESS REQUIREMENTS

Business requirements are the needs of the sponsoring organization, always from a management perspective.
Business requirements are statements of the business rationale for the project. They are usually expressed in
broad outcomes, satisfying the business needs, rather than specific functions the system must perform. These
requirements grow out of the vision for the product that, in turn, is driven by mission (or business) goals and
objectives.

USER REQUIREMENTS

User requirements describe what the users need to do with the system or product. The focus is on the user
experience with the system under all scenarios. These requirements are the input for the next development
phases: user-interface design and system test cases design.
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REGULATORY REQUIREMENTS

Regulatory requirements can be internal or external and are usually non-negotiable. They are the restrictions,
licenses, and laws applicable to a product or business that are imposed by the government.

AN EXAMPLE OF REQUIREMENTS

Automated teller machines (ATMs) can be used to illustrate a wide range of requirements . What are some
of the physical features of these machines, and what kinds of functions do they perform for the bank’s
customers? Why did banks put these systems in place? What are the high-level business requirements?

The following represents one possible example of each type of requirement as they would be applied to a
bank's external ATM.

+ ATM functional requirement: The system will enable the user to select whether or not to produce a
hard-copy transaction receipt before completing a transaction.

« ATM non-functional requirement: All displays will be in white, 14-point Arial text on black back-
ground.

+ ATM technical requirement: The ATM system will connect seamlessly to the existing customer’s
database.

+ ATM user requirement: The system will complete a standard withdrawal from a personal account,
from login to cash, in less than two minutes.

+ ATM business requirement: By providing superior service to our retail customers, Monumental
Bank's ATM network will allow us to increase associated service fee revenue by 10% annually on an
ongoing basis.

The effective specification of requirements is one of the most challenging undertakings project managers face.
Inadequately specified requirements will guarantee poor project results.

Documenting requirements is much more than just the process of writing down the requirements as the user
sees them; it should cover not only what decisions have been made, but why they have been made, as well.
Understanding the reasoning that was used to arrive at a decision is critical in avoiding repetition. For example,
the fact that a particular feature has been excluded, because it is simply not feasible, needs to be recorded.
If it is not, then the project risks wasted work and repetition, when a stakeholder requests the feature be
reinstated during development or testing.

Once the requirements are documented, have the stakeholders sign off on their requirements as a
confirmation of what they desire.

While the project manager is responsible for making certain the requirements are documented, it does not
mean that the project manager performs this task. The project manager enlists the help of all the stakehold-
ers (business analysts, requirement analysts, business process owners, customers and other team members)
to conduct the discussions, brain-storming, and interviews, and to document and sign off the requirements.
The project manager is responsible only for enabling the process and facilitating it. If the project manager feels
that the quality of the document is questionable, his or her duty is to stop the development process.

The project manager reviews the requirements, incorporates them into the project documentation library, and
uses them as an input for the project plan.
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SOFTWARE REQUIREMENTS FUNDAMENTALS

This section refers to requirements of “software” because it is concerned with problems to be addressed by
software. A software requirement is a property that must be exhibited by software developed or adapted
to solve a particular problem. The problem may be to automate part of a task of someone who will use
the software, to support the business processes of the organization that has commissioned the software,
to correct shortcomings of existing software, to control a device, etc. The functioning of users, business
processes, and devices is typically complex. Therefore, the requirements on particular software are typically
a complex combination of requirements from different people at different levels of an organization and from
the environment in which the software will operate.

An essential property of all software requirements is that they be verifiable. It may be difficult or costly to verify
certain software requirements. For example, verification of the throughput requirement on a call center may
necessitate the development of simulation software. Both the software requirements and software quality
personnel must ensure that the requirements can be verified within the available resource constraints.

Requirements have other attributes in addition to the behavioral properties that they express. Common
examples include a priority rating to enable trade-offs in the face of finite resources and a status value to
enable project progress to be monitored. Typically, software requirements are uniquely identified so that they
can be monitored over the entire software life cycle.

MEASURING REQUIREMENTS

As a practical matter, it is typically useful to have some concept of the volume of the requirements for a
particular software product. This number is useful in evaluating the size of a change in requirements, in
estimating the cost of a development or maintenance task, or simply in using it as the denominator in other
measurements (see Table below).

Table 5: Measuring Requirements

Property Measure

Processed transactions/second
Speed + User/Event response time
Screen refresh time

K Bytes
Number of RAM chips

Size

Training time
Ease of use
Number of help frames

Mean time to failure
Reliabilit Probability of unavailability
eliabili

y Rate of failure occurence

Availability

Time to restart after failure
Robustness + Percentage of events causing failure
Probability of data corruption on failure

Percentage of target dependent statements

Portabilit
y Number of target systems




OVERVIEW 60

SCOPE INPUTS

The project manager gathers initial project facts from the project charter. In addition, background information
on the stakeholder’s workplace, existing business model and rules, etc. assist in creating the vision of the final
product/service, and consequently, the project scope (see Figure below).

INPUTS TOOLS/TECHNIQUES OUTPUTS

Calls on past project experience

Uses scope management templates

Project charter
(SOS, WBS, Scope management plan ™= Scope Management Plan

Organizational memory e
Project plan

Uses communication skills (for
negotiating with and educating
clients)

/ 1\

Project Manager

Figure 12: Scope Management IO by Flaming Sevens adapted by Josie Gray is licensed under Public Domain

TECHNIQUES

Certainly being a seasoned project manager broadens the repertoire of one’s scope planning techniques. An
experienced project manager can draw on past experiences with like projects to determine the work that is
realistically doable, given time and cost constraints, for a current project. Communication and negotiation skills
are a “must-have” as well. Project managers need to educate stakeholders about the project impacts of some
requirements. Adding complexity to a project may require more staff, time, and/or money. It may also have an
impact on project quality. Some aspects of the project may be unfeasible - stakeholders need to know this so
they can adjust their vision or prepare for future challenges.

Gathering requirements is part of scope definition, and it can be done using one or more of following
techniques:

* Interviews

* Focus groups

+ Facilitated groups such as JAD (joint application development)

+ Group creativity techniques: brainstorming, nominal groups, delphi, mind map, affinity diagnostics

+ Prototyping

+ Observation

* Questions and surveys

+ Group decision-making techniques: unanimity, majority, plurality, dictatorship

REQUIREMENTS TRACEABILITY MATRIX

The requirements traceability matrix is a table that links requirements to their origin and traces them
throughout the project life cycle. The implementation of a requirements traceability matrix helps ensure that
each requirement adds business value by linking it to the business and project objectives. It provides a means
to track requirements throughout the project life cycle, helping to ensure that requirements approved in


https://en.wikibooks.org/wiki/File:ScopeIO.JPG
https://en.wikipedia.org/wiki/User:FlamingSevens
https://creativecommons.org/publicdomain/mark/1.0/
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the requirements documentation are delivered at the end of the project. Finally, it provides a structure for
managing changes to the product scope. This process includes, but is not limited to, tracking:

* Requirements to business needs, opportunities, goals, and objectives

+ Requirements to project objectives

* Requirements to project scope/work breakdown structure deliverables

* Requirements to product design

* Requirements to product development

* Requirements to test strategy and test scenarios

+ High-level requirements to more detailed requirements
Attributes associated with each requirement can be recorded in the requirements traceability matrix. These
attributes help to define key information about the requirement. Typical attributes used in the requirements
traceability matrix may include a unique identifier, a textual description of the requirement, the rationale for
inclusion, owner, source, priority, version, current status (such as active, cancelled, deferred, added, approved),

and date completed. Additional attributes to ensure that the requirement has met stakeholders’ satisfaction
may include stability, complexity, and acceptance criteria.

MATRIX FIELDS

These are suggestions only and will vary based on organizational and project requirements.
+ Aunique identification number containing the general category of the requirement (e.g., SYSADM)
and a number assigned in ascending order (e.g., 1.0, 1.1, 1.2)
* Requirement statement
* Requirement source (conference, configuration control board, task assignment, etc.)

+ Software requirements specification/functional requirements document paragraph number
containing the requirement

+ Design specification paragraph number containing the requirement
+ Program module containing the requirement

+ Test specification containing the requirement test

+ Test case number(s) where requirement is to be tested (optional)

+ Verification of successful testing of requirements

+ Modification field (If a requirement was changed, eliminated, or replaced, indicate disposition and
authority for modification.)

* Remarks

WORK BREAKDOWN STRUCTURE

Now that we have the deliverables and requirements well defined, the process of breaking down the work of
the project via a work breakdown structure (WBS) begins. The WBS defines the scope of the project and breaks
the work down into components that can be scheduled, estimated, and easily monitored and controlled. The
idea behind the WBS is simple: you subdivide a complicated task into smaller tasks, until you reach a level
that cannot be further subdivided. Anyone familiar with the arrangements of folders and files in a computer
memory or who has researched their ancestral family tree should be familiar with this idea. You stop breaking
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down the work when you reach a low enough level to perform an estimate of the desired accuracy. At that
point, it is usually easier to estimate how long the small task will take and how much it will cost to perform than
it would have been to estimate these factors at the higher levels. Each descending level of the WBS represents
an increased level of detailed definition of the project work.

WBS describes the products or services to be delivered by the project and how they are decomposed and
related. It is a deliverable-oriented decomposition of a project into smaller components. It defines and groups
a project's discrete work elements in a way that helps organize and define the total work scope of the project.

A WBS also provides the necessary framework for detailed cost estimating and control, along with providing
guidance for schedule development and control. A WBS is a hierarchical, deliverable, and oriented
representation of all areas of work involved in a project. WBS is the spine of our project plan. It's not a “Must
Do" list. It should be developed from the project’s scope so we can't just dive into listing “to-dos.” It is often
portrayed graphically as a hierarchical or top-down tree; however, it can also be a tabular list of “element”
categories, activities, and tasks or the indented task list that appears in your Gantt chart schedule.

The WBS creation involves:

+ Listing all the project outputs (deliverables and other direct results)
+ ldentifying all the activities required to deliver the outputs

+ Subdividing these activities into subactivities and tasks

+ Identifying the deliverable and milestone(s) of each task

+ lIdentifying the time usage of all the resources (personnel and material) required to complete each
task

The purpose of developing a WBS is to:

+ Allow easier management of each component
+ Allow accurate estimation of time, cost, and resource requirements
+ Allow easier assignment of human resources

+ Allow easier assignment of responsibility for activities
Example of a WBS

If | want to clean a room, | might begin by picking up clothes, toys, and other things that have been dropped
on the floor. | could use a vacuum cleaner to get dirt out of the carpet. | might take down the curtains and take
them to the cleaners, and then dust the furniture. All of these tasks are subtasks performed to clean the room.
As for vacuuming the room, | might have to get the vacuum cleaner out of the closet, connect the hose, empty
the bag, and put the machine back in the closet. These are smaller tasks to be performed in accomplishing the
subtask called vacuuming. The figure below shows how this might be portrayed in WBS format.

It is very important to note that we do not worry about the sequence in which the work is performed or any
dependencies between the tasks when we do a WBS. That will be worked out when we develop the schedule.
For example, under 3.0 Vacuum, it would be obvious that 3.3 Vacuum carpet would be performed after 3.4
Connect hose and plug! However, you will probably find yourself thinking sequentially, as it seems to be human
nature to do so. The main idea of creating a WBS is to capture all of the tasks, irrespective of their order. So
if you find yourself and other members of your team thinking sequentially, don't be too concerned, but don't
get hung up on trying to diagram the sequence or you will slow down the process of task identification. A WBS
can be structured any way it makes sense to you and your project. In practice, the chart structure is used quite
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often but it can be composed in outline form as well.

Clean Roowm
1.0 Mop Floor
1.1 Get mop out of cloget
1.2 Mix cleaner with wates in
friscket
1.3 Ringe oud bucket and Mop
2.0 Thust
2.1 Coffes Talde
2.2 Blindy
3.0 Vaciuumy
3.1 Get vacuusm ot of clogel
3.2 Vacwuun carpet

3.3 Empty beeg
3.4 Cennect hove and plug

.0 Pick-Up Floor
4.1 Toyy
4.1.1 Pul towy intoy bow
#.2 Clothey
#.2.1 Hang wp v closet
5.0 Cleawy Cuetoing
5.1 Remove Curling
5.2 Take o Cleanery
5.3 Hang Curtiving

Figure 13: Clean Room in an outline
view. WBS Cleaning Room by Barron &
Barron is licensed under CC BY

(Attribution) 4.0

0.0 Clean Room

\ \

1.0 Mop floor 2.0 Dust 3.0 Vacuum 4.0 Pich up floor 4.0 Clean curtains
> 1.1 Get mop and 2.1 Coffe table s 31 Getvacuumoutof | Lyf 4 4 1oys > 4.1 Remove curtains
bucket out closet
U SRl 2.2 Blinds ~>| 3.2 Vacuum carpet |_> 4.1.1Puttoysin | > 42 Take to cleaners
water in bucket box
| 1.3 Rinse out bucket = 3.3 Empty bag —> 4.2 Clothes —> 4.3 Hang curtains
and mop
Ly.| 3.4 Connect hose and L 4.2.1 hang up in
plug closet

Figure 14: WBS QOutline - Clean Room by Barron & Barron is licensed under CC BY (Attribution) 4.0

You'll notice that each element at each level of the WBS in both figures is assigned a unique identifier.
This unique identifier is typically a number, and it's used to sum and track costs, schedules, and resources
associated with WBS elements. These numbers are usually associated with the corporation’s chart of accounts,
which is used to track costs by category. Collectively, these numeric identifiers are known as the code of
accounts.

Lets revise with this video:


https://cnx.org/contents/5e9177d7-9998-43d0-9b98-91a369c6a371@4.1
https://creativecommons.org/licenses/by/4.0/
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(Click the image below to access the video)

There are also many ways you can organize the WBS. For example, it can be organized by either deliverable
or phase. The major deliverables of the project are used as the first level in the WBS. For example, if you are

doing a multimedia project the deliverables might include producing a book, CD, and a DVD.

0.0 Multimedia Project

Al { ¥
1.0 Book 20CD 3.0 DVD

| 1.1 Writing > 2.1 Writing > 3.1 Writing
| 1.2 Publishing ™| 2.2 Recording > 3.2 Recording
—=| 1.3 Producing | 2.3 Producing 1 3.3 Producing
—> 1.4 Selling | 2.4 Selling —>| 3.4 Selling

1.4.1 Retail 2.4 1 Retall 3.4.1 Retall

1.4.2 Mail 2.4.2 Mall 3.4.2 Mall

Figure 15: Multimedia Project WBS Diagram by Barron & Barron is licensed under CC BY (Attribution) 4.0

Many projects are structured or organized by project phases. Each phase would represent the first level of the

WBS and their deliverables would be the next level and so on.



https://www.youtube.com/watch?v=rdPV7nt53vM
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0.0 Project XXX

] { v
1.0 Phase 1 2.0 Phase 2 3.0 Phase 3
| 1.1 Process requirements > 2.1 Facilities 1 3.1 Location
—*| 1.2 Data requirements | 2.2 Equipment > 3.1.1 Peru
1.2.1 Identify all data entries —> 2.3 People > 3.1.2 China
1.2.2 Load data modeling tool 2.3.1 Full time > 3.1.3 Canada
L»| 1.3 Conceptual design e —>| 3.2 Surveys
a0 Tempormy —| 3.3 New designs

Figure 16: WBS Project Phases by Barron & Barron is licensed under CC BY (Attribution) 4.0

The project manager is free to determine the number of levels in the WBS based on the complexity of the
project. You need to include enough levels to accurately estimate project time and costs but not so many levels
that are difficult to distinguish between components. Regardless of the number of levels in a WBS, the lowest
level is called a work package.

Work packages are the components that can be easily assigned to one person or a team of people, with
clear accountability and responsibility for completing the assignment. The work-package level is where time
estimates, cost estimates, and resource estimates are determined.

100 Percent Rule

The 100 percent rule is the most important criterion in developing and evaluating the WBS. The rule states
that each decomposed level (child) must represent 100 percent of the work applicable to the next higher
(parent) element. In other words, if each level of the WBS follows the 100 percent rule down to the activities,
then we are confident that 100 percent of the activities will have been identified when we develop the project
schedule. When we create the budget for our project, 100 percent of the costs or resources required will be
identified.

SCOPE STATEMENT

Scope statements may take many forms depending on the type of project being implemented and the nature
of the organization. The scope statement details the project deliverables and describes the major objectives.
The objectives should include measurable success criteria for the project.

A scope statement captures, in very broad terms, the product of the project: for example, “development of a
software-based system to capture and track orders for software.” A scope statement should also include the
list of users using the product, as well as the features in the resulting product.

As a baseline scope statements should contain:


http://cnx.org/content/col11120/1.4/
https://creativecommons.org/licenses/by/4.0/
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+ The project name

+ The project charter

+ The project owner, sponsors, and stakeholders
* The problem statement

+ The project goals and objectives

+ The project requirements

+ The project deliverables

+ The project non-goals (what is out of scope)

* Milestones

+ Cost estimates
In more project-oriented organizations, the scope statement may also contain these and other sections:

+ Project scope management plan
+ Approved change requests

+ Project assumptions and risks

+ Project acceptance criteria

In order to develop our schedule, we first need to define the activities, sequence them in the right order,
estimate the resources needed, and estimate the time it will take to complete the tasks.

DEFINING ACTIVITIES

The activity definition process is a further breakdown of the work package elements of the WBS. It docu-
ments the specific activities needed to fulfill the deliverables detailed in the WBS. These activities are not the
deliverables themselves but the individual units of work that must be completed to fulfill the deliverables.
Activity definition uses everything we already know about the project to divide the work into activities that can
be estimated. You might want to look at all the lessons learned from similar projects your company has done
to get a good idea of what you need to do on the current one.

Expert judgment in the form of project team members with prior experience developing project scope
statements and WBS can help you define activities. If you are asked to manage a project in a new domain,
you might also use experts in that particular field to help define tasks so you can understand what activities
are going to be involved. You may want to create an activity list and then have the expert review it and
suggest changes. Alternatively, you could involve the expert from the very beginning and ask to have an activity
definition conversation with him or her before even making your first draft of the list.

Sometimes you start a project without knowing a lot about the work that you'll be doing later. Rolling-wave
planning lets you plan and schedule only the portion that you know enough about to plan well. When you don't
know enough about a project, you can use placeholders for the unknown portions until you know more. These
are extra items that are put at high levels in the WBS to allow you to plan for the unknown.

A Case Study
Susan and Steve have decided to get married, but they don't have much time to plan their wedding. They

want the big day to be unforgettable. They want to invite many people and provide a great time. They've
always dreamed of a June wedding, but it's already January. Just thinking about all of the details involved is
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overwhelming. Susan has been dreaming of the big day since she was 12, but it seems that there's so little time
for all the tasks to be completed. When they were choosing the paper for the invitations, the couple realized
that they needed help.

Susan: Steve, we need some help.

Steve: Don't worry. My sister's wedding planner was great. Let me give her a call. [Steve calls the wedding planner Sally.]
Wedding Planner: Hello, Susan and Steve.

Steve: We want everything to be perfect.

Susan: There is so much to do! Invitations, food, guests, and music.

Steve: Oh no, we haven't even booked a place!

Susan: And it has to be done right. We can't print the invitations until we have the menu planned. We can't do the seating
arrangements until we have the RSVPs. We aren't sure what kind of band to get for the reception, or should it be a DJ?
We're just overwhelmed.

Steve: My sister said you really saved her wedding. | know she gave you over a year to plan. But I've always dreamed of a
June wedding, and I'm not willing to give that up. | know it's late, but Sally, can you help us?

Wedding Planner: Take it easy. I've got it under control. We've a lot of people and activities to get under control. You really
should have called six months ago, but we'll still make this wedding happen on time.

Much work has to be done before June. First, Sally figures out what work needs to be done. She starts to put
together a to-do list:

+ Invitations

+ Flowers

+ Wedding cake

+ Dinner menu

+ Band
Since many different people are involved in the making of the wedding, it takes much planning to coordinate
all the work in the right order by the right people at the right time. Initially, Sally was worried that she didn't
have enough time to make sure that everything would be done properly. However, she knew that she had

some powerful time management tools on her side when she took the job, and these tools would help her to
synchronize all the required tasks.

To get started, Sally arranged all the activities in a work breakdown structure. The next exercise presents part
of the WBS Sally made for the wedding.

WABS Exercise

Arrange the following activities into the WBS to show how the work items decompose into activities.

Shop for shoes o Find caterer 0 Finalize the menu
Create guest list . Cater the wedding . Print the invitations
Have the tailoring and fitting done o Wait for RSVPs 0 Choose the bouquet

Shop for dress . Mail the invitations
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0.0 Windding

| | | !

| 1.0 Inv inaSions | 210 Food 3.0 Birida |

- ] [

Figure 17: Work breakdown structure (WBS) Diagram. Wedding WBS
Exercises by Barron & Barron is licensed under CC BY (Attribution) 4.0

Scan the code below for an alternative answer.

@ An interactive H5P element has been excluded from this version of the text. You can view it online here:

https://jcu.pressbooks.pub/strategicprojectmanagement/?p=136#h5p-14

ACTIVITY LIST

Now that the activity definitions for the work packages have been completed, the next task is to complete
the activity list. The project activity list is a list of everything that needs to be done to complete your project,
including all the activities that must be accomplished to deliver each work package. Next you want to define
the activity attributes. Here's where the description of each activity is kept. It includes all the information you
need to figure out plus the order of the work. Any predecessor activities, successor activities, or constraints
should be listed in the attributes along with descriptions and any other information about resources or time
that you need for planning. The three main kinds of predecessors are finish-to-start (FS), start-to-start (SS), and
finish-to-finish (FF). The most common kind of predecessor is the finish-to-start. It means that one task needs
to be completed before another one can start. When you think of predecessors, this is what you usually think
of; one thing needs to end before the next can begin. It's called finish-to-start because the first activity's finish
leads into the second activity's start .


http://cnx.org/content/col11120/1.4/
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https://jcu.pressbooks.pub/strategicprojectmanagement/?p=136#h5p-14

69 ASSOCIATE PROFESSOR CARMEN REAICHE

Print invitations - Address

Figure 18.1: An example of a finish-to-start (FS)
predecessor. FS Predecessor by Barron & Barron is
licensed under CC BY (Attribution) 4.0

The start-to-start predecessor is a little less common, but sometimes you need to coordinate activities so they
begin at the same time.

— Give toast

____» Serve cake

Figure 18.2: An example of a start-to-start (SS)
predecessor. SS Predecessor by Barron & Barron is
licensed under CC BY (Attribution) 4.0

The finish-to-finish predecessor shows activities that finish at the same time .

Play "Here comes
the bride"

Bride walks down 5
the isle

Figure 19: An example of a finish-to-finish (FF)
predecessor. FF Predecessor by Barron & Barron is
licensed under CC BY (Attribution) 4.0

It is possible to have start-to-finish (SF) predecessors. This happens when activities require that another task be
started before the successor task can finish. An example might be that the musicians cannot finish playing until
the guests have started leaving the ceremony. In addition, there are some particular types of predecessors
that must be considered.

External Predecessors

Sometimes your project will depend on things outside the work you're doing. For the wedding, we are
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depending on the wedding party before us to be out of the reception hall in time for us to decorate. The
decoration of the reception hall then depends on that as an external predecessor.

DISCRETIONARY PREDECESSORS

These are usually process- or procedure-driven or best-practice techniques based on past experience. In the
wedding example, Steve and Susan want the bridesmaids to arrive at the reception before the couple arrives.
There's no necessity; it is just a matter of preference.

MANDATORY PREDECESSORS

You can't address an invitation that hasn't been printed yet. So printing invitations is a mandatory predecessor
for addressing them. Mandatory predecessors are the kinds that have to exist just because of the nature of
the work.

LEADS AND LAGS

Sometimes you need to give some extra time between activities. Lag time is when you purposefully put a
delay between the predecessor task and the successor. For example, when the bride and her father dance, the
others wait awhile before they join them.

Bride and father dance

——{ Everyone else dances

Figure 20: A lag means making sure that one task waits a
while before it gets started. WBS Lag by Barron & Barron
is licensed under CC BY (Attribution) 4.0

Lead time is when you give a successor task some time to get started before the predecessor finishes . So you
might want the caterer preparing dessert an hour before everybody is eating dinner.


https://creativecommons.org/licenses/by/4.0/
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Serve dinner

Prepare dessert —

Figure 21: A lead is when you let a task get started before
its predecessor is done. WBS Lead by Barron & Barron is
licensed under CC BY (Attribution) 4.0

MILESTONES

All of the important checkpoints of your project are tracked as milestones. Some of them could be listed in
your contract as requirements of successful completion; some could just be significant points in the project
that you want to keep track of. The milestone list needs to let everyone know which milestones are required
and which are not.

Some milestones for Susan and Steve's wedding might be:

* Invitations sent
* Menu finalized
* Location booked

+ Bridesmaids' dresses fitted

As you figure out which activities will need to be done, you may realize that the scope needs to change. When
that happens, you need to create a change request and send it through the change control system.

Some things that could go wrong:

Wedding Planner: We just got the programs back from the printer and they're all wrong.

Steve: The quartet cancelled. They had another wedding that day.

Susan: Aunt Jane is supposed to sing at the service, but after what happened at her uncle’s funeral, | think | want someone
else to do it.

Steve: Should we really have a pan flute player? I'm beginning to think it might be overkill.

Susan: Apparently! Maybe we should hold off on printing the invitations until these things are worked out.

Wedding Planner: OK, let's think about exactly how we want to do this. | think we need to be sure about how we want the
service to go before we do any more printing.
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THE ACTIVITY SEQUENCING PROCESS

Now that we know what we have to do to make the wedding a success, we need to focus on the order of the
work. Sally sat down with all of the activities she had defined for the wedding and decided to figure out exactly
how they needed to happen. That's where she used the activity sequencing process.

The activity attribute list Sally created had most of the predecessors and successors necessary written in it.
This is where she thought of what comes first, second, third, etc. Sally’'s milestone list had major pieces of work
written down, and there were a couple of changes to the scope she had discovered along the way that were
approved and ready to go.

Example milestone list: Steve and Susan had asked that the invitations be printed at least three months in advance to be sure that everyone had time to
RSVP. That's a milestone on Sally’s list.

Example change request: When Sally realized that Steve and Susan were going to need another limo to take the bridesmaids to the reception hall, she put
that change through change control, including running everything by Susan’s mother, and it was approved.

CREATING THE GANTT CHART

A Gantt chart is a type of bar chart, developed by Henry Gantt, that illustrates a project schedule. Gantt charts
are easy to read and are commonly used to display schedule activities. These charts display the start and
finish dates of the terminal elements and summary elements of a project. Terminal elements and summary
elements comprise the work breakdown structure of the project. Some Gantt charts also show the dependency
relationships (i.e., precedence network) between activities.

Gantt charts show all the key stages of a project and their duration as a bar chart, with the time scale across
the top. The key stages are placed on the bar chart in sequence, starting in the top left corner and ending
in the bottom right corner. A Gantt chart can be drawn quickly and easily and is often the first tool a project
manager uses to provide a rough estimate of the time that it will take to complete the key tasks. Sometimes
it is useful to start with the target deadline for completion of the whole project, because it is soon apparent if
the time scale is too short or unnecessarily long. The detailed Gantt chart is usually constructed after the main
objectives have been determined.
Wask numbss

Code Key stage descripticn 1 234567 89100 R23WIB6GIT80BMN0N2BM505T20
Secure funds
Hegotiate with other agencies
Form adv sory groep
Eslabish data coliection plan
Coloct data
Whibe direciony leat
identty prnte

Agres print confract

Priet direciony
Agres distribution plan
Organise distribution

= = T X B M m DO O @ >

-

Distribute dieectory
Cricalpath [0 Activities nof on critical path e Line ko indicale fioal time

Figure 22: Gantt chart for directory production by Open University is licensed under
CC BY NC SA (Attribution-NonCommercial-ShareAlike) 4.0

In this example, key stage K (Organize distribution) starts at week 23 so that its end point coincides with key
stage L (Distribute directory). However, K could begin as early as week 17, as soon as key stage ] is completed.


https://www.open.edu/openlearn/money-business/business-strategy-studies/planning-project/content-section-0/?printable=1
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Key stage K is therefore said to have “slack.” Key stage H (Agree print contract) has been placed to end at week
12. However, it could end as late as week 22, because key stage | (Print directory) does not begin until week 23.
Key stage H is therefore said to have “float.” Float time can be indicated on the chart by adding a line ahead of
the bar to the latest possible end point. Slack and float show you where there is flexibility in the schedule, and
this can be useful when you need to gain time once the project is up and running.

You can add other information to a Gantt chart, for example:

* Milestones could be indicated by using a symbol such as a diamond or triangle.
+ Project meetings could be indicated by another symbol such as a circle.

+ Reviews of progress could be indicated by a square.

For a complex project, you may decide to produce a separate Gantt chart for each of the key stages. If you do
this shortly before each key stage begins, you will be able to take any last-minute eventualities into account.
These charts provide a useful tool for monitoring and control as the project progresses.

Gantt charts are relatively easy to draw by hand, but this doesn't offer the same level of flexibility during
monitoring that you would get from a software package. Various programs are available to assist project
managers in scheduling and control. Once the data have been entered, a program helps you to work on “what
if” scenarios, showing what might happen if a key stage is delayed or speeded up. This is more difficult if you
are working manually.

CREATING THE NETWORK DIAGRAM

Many project managers use network diagrams when scheduling a project. The network diagram is a way to
visualize the interrelationships of project activities. Network diagrams provide a graphical view of the tasks
and how they relate to one another. The tasks in the network are the work packages of the WBS. All of the
WBS tasks must be included in the network because they have to be accounted for in the schedule. Leaving
even one task out of the network could change the overall schedule duration, estimated costs, and resource
allocation commitments.

The first step is to arrange the tasks from your WBS into a sequence. Some tasks can be accomplished at any
time throughout the project where other tasks depend on input from another task or are constrained by time
or resources.

This arrow shows a finish-to-start predecessor

between the “pick calligrapher” and “address
invitations” activities

Pick Address Send
. | e e
calligrapher invitations invitations
A
Start The successor to "print
invitations" is "address

invitations" .
Finish
"Pick calligrapher” . ’
and "pick printer" Design Print

Za\fe no R priniET “| invitations ~| invitations
preaecessors

"Printing invitations"
depends on designing
invitations"

Figure 23: The relationship between the work breakdown structure (WBS) and the network diagram by Barron & Barron is
licensed under CC BY (Attribution) 3.0
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The WBS is not a schedule, but it is the basis for it. The network diagram is a schedule but is used primarily to
identify key scheduling information that ultimately goes into user-friendly schedule formats, such as milestone
and Gantt charts.

The network diagram provides important information to the project team. It provides information about how
the tasks are related, where the risk points are in the schedule, how long it will take as currently planned to
finish the project, and when each task needs to begin and end.

In our wedding planner example, Sally would look for relationships between tasks and determine what can
be done in parallel and what activities need to wait for others to complete. As an example, the figure below
shows how the activities involved in producing the invitations depend on one another. Showing the activities
in rectangles and their relationships as arrows is called a precedence diagramming method (PDM). This kind
of diagram is also called an activity-on-node (AON) diagram.

Another way to show how tasks relate is with the activity-on-arrow (AOA) diagram. Although AON is more
commonly used and is supported by all project management programs, PERT is the best-known AOA-type
diagram and is the historical basis of all network diagramming. The main difference is the AOA diagram is
traditionally drawn using circles as the nodes, with nodes representing the beginning and ending points of the
arrows or tasks. In the AOA network, the arrows represent the activities or tasks.

WBS
1.0
L 4 Y
WBS WBS WBS
1.1 1.2 1.3
v l v v l v v v
WBS WBS WBS WBS WBS WBS
1511 100)7 =21 1:2:2 ekl 22
‘s\\ \\_\\ “._‘\\
\\‘\.\ \\\\ \\\.\
"-‘ \\ ‘\\
| ws WBS | wss | _
121+ N 1.2.1 e 1.2.2
Start — — Finish
|| wBS >  WBS | wss | |
1512 i 13 i 1.3.2

Figure 24: Activity on Node Diagram (AON) Example. AON Diagram by Barron & Barron is licensed under CC BY (Attribution) 4.0

All network diagrams have the advantages of showing task interdependencies, start and end times, and the
critical path (the longest path through the network) but the AOA network diagram has some disadvantages
that limit the use of the method.
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https://creativecommons.org/licenses/by/4.0/
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Figure 25: Activity on Arrow Diagram (AOA) Example. Activity arrow diagram by Barron & Barron is licensed under CC
BY (Attribution) 4.0

The three major disadvantages of the AOA method are:

+ The AOA network can only show finish-to-start relationships. It is not possible to show lead and lag
except by adding or subtracting time, which makes project tracking difficult.

+ There are instances when dummy activities can occur in an AOA network. Dummy activities are
activities that show the dependency of one task on other tasks but for other than technical reasons.
For example, one task may depend on another because it would be more cost effective to use the
same resources for the two; otherwise the two tasks could be accomplished in parallel. Dummy
activities do not have durations associated with them. They simply show that a task has some kind of
dependence on another task.

+ AOA diagrams are not as widely used as AON diagrams simply because the latter are somewhat
simpler to use, and all project management software programs can accommodate AON networks,
whereas not all can accommodate AOA networks.

THE CRITICAL PATH

The critical path describes the sequence of tasks that would enable the project to be completed in the shortest
possible time. It is based on the idea that some tasks must be completed before others can begin. A critical
path diagram is a useful tool for scheduling dependencies and controlling a project. In order to identify the
critical path, the length of time that each task will take must be calculated.

Let's take a look at an example. The length of time in weeks for each key stage is estimated:


http://cnx.org/content/col11120/1.4/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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Table 6: Stages of the Critical Path

Key stage Estimated time in weeks
A. Secure funds 0
B. Negotiate with other agencies 4
C. Form advisory group 4
D. Establish data collection plan 6
E. Collect data 4
F. Write directory text 4
G. Identify printer 2
H. Agree print contract 2
. Print directory 4
J. Agree distribution plan 12
K. Organize distribution 4
L. Distribute directory 2

We have given the key stage “Secure funds” an estimated time of zero weeks because the project cannot start
without the availability of some funding, although estimates would provide detail at a later stage. The stages
can now be lined up to produce a network diagram that shows that there are three paths from start to finish
and that the lines making up each path have a minimum duration .

If we now trace each of the possible paths to “Distribute directory” (the finishing point), taking dependencies
into account, the route that has the longest duration is known as the critical path. This is the minimum time in
which it will be possible to complete the project.

J K
Agree distribution plan Organise distribution
12 4
A B c D E F I L
Secure funds — Negotiate with ——» Form advisory — Establish data — Collect data —= Write — Print — Dislribute
0 other agencies group collection plan 4 directory text  directory directory
4 ! 6 . . 2

. 4

s e

Identify printer Agree print contract
2 2

Figure 26: Critical Path Diagram by Open University is licensed under CC BY NC SA (Attribution-NonCommercial-ShareAlike) 4.0

In this example, the critical path is A-B-C-D-E-F-I-L, and the earliest completion date for the project is the
sum of the estimated times for all the stages on the critical path - 28 weeks - from the point of securing the
funding. All the key stages on the critical path must be completed on time if the project is to be finished on
schedule.

If the projected total time is much longer than the project sponsor’s expectations, you will need to renegotiate
the time scale. Mapping the critical path helps to identify the activities that need to be monitored most closely.


https://www.open.edu/openlearn/money-business/business-strategy-studies/planning-project/content-section-0/?printable=1
https://creativecommons.org/licenses/by-nc-sa/4.0/
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Key Takeaways

Key Takeaways

+ Project scheduling is a process of iterations, each improving the schedule logic and the project team'’s ability to deliver the
project.

+ The work breakdown structure is a data entry tool that enables all the preliminary and required information to be collected at
the beginning of the scheduling process.

+ Your duration forecasts are just that - forecasts and not confirmed estimates during the early stages of developing the schedule.
+ The PERT network enables the project team to inspect their logic and refine any errors and fix any omissions.

« Critical path analysis identifies those tasks that impact the project completion date. It is these tasks that will require precise
forecasting (and later accurate estimates).

« Network analysis determines the early and late start times together with the early and late finish times across the schedule.

+ The Gantt chart enables the project team to refine their schedule and to see the immediate impact any changes will have on the
schedule.

+ Spend time developing and experimenting with several different schedule variations. Consider the impact the changes in time,
budget, and specification will have on the schedule. Build-in contingency if needed.

+ Whatever you do, DO NOT commit to the first and only schedule you develop. Refine it, play with it, discuss it, extend it, compress
it, and anything else that comes to mind as each iteration will enhance not only your scheduling skills but also (and more
importantly) your skills in managing the schedule.

@ An interactive HSP element has been excluded from this version of the text. You can view it online here:

https://jcu.pressbooks.pub/strategicprojectmanagement/?p=138#h5p-4
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Additional activities

Project Management Tools Terminology

You must be familiar with the following key terms:

« Task(s) and event(s),
+ Critical task(s),
+ Critical path and/or milestones

+ Network diagram




KEY TAKEAWAYS

+ Gantt Chart
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MODULE 5 -RESOURCE AND
BUDGET PLANNING
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Learning Outcomes

Learning Objectives

After studying this module, you will be able to:

« Map the resource requirements of a project.
+ Level over-allocated resources.
+ Determine the cash flow and budgeting implications.

+ Optimise the time, cost, specification, and resource decisions.
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Overview Part 1

As discussed earlier, a Work Breakdown Structure is a list of tasks required to undertake a project. This sound
like a simple activity until we consider the resources required - the number of people with relevant skills in
the appropriate facility, with the necessary equipment, workspace, utilities (electricity, etc.), parts, materials,
supplies, technical information, quality specifications, and so on. Resources applied to tasks make the tasks
possible.

Taking the project schedule, it is necessary to consider what resources are required to perform the work to
the time, cost, and quality required. The project activities are often broken down into work packages and
resources are identified to make the work possible. To meet project constraints and objectives it is important
to have the best available project team and resources. Unfortunately, this is not always the case and project
managers need to appreciate the impact on the project of resource constraints.

Resources are the core components of a project and make the project tasks achievable. As the project
manager, one of your key roles is resource planning. This is a must action that you are required to execute
before the start of the executing phase of a project. Resources can be specifically skilled people, technical and
non-technical equipment, funding, location or anything you think is required for the completion of all project
activities.

Unfortunately, resources are almost always limited - we seldom have adequate funds, enough skilled people
at the right time, enough time, or sufficient equipment and materials. This means that trade-offs must
constantly be made between time, cost, and quality, and resources must be balanced to achieve optimal
employment and output.

PROJECT RESOURCES

Resources are crucial to projects. At this stage, the project manager should focus on the available resources to
undertake the project and identify which resources must come from outside the business.

Determining and accessing project resources involves three steps:

+ ldentifying what resources the project needs.

+ Organising where these resources will come from (e.g., available internally or externally to the
business?).

+ Obtaining approval to use these resources (when required).
Hartley (2018) suggests six typical types of resources:

* Human resources (HR)
« Technology

+ Plant and equipment
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* Information
* Materials

+ Working capital and finances
There are two main types of resource allocation:

1. Time-restricted resource allocation - time is limited as time overruns cannot be tolerated.

2. Resource-restricted resource allocation - no more than those allocated resources can be used.

To calculate resource requirements, Hartley suggests having the work allocation divided by its duration.

Work = duration * resource units
Duration = work / resource units
Resource units = work / duration

If the time allocated is not enough, the size of the project will have to be reduced or more resources will need
to be allocated to complete the project in time. If we have enough resources, then the scope of the project will
need to be reduced to accommodate the resource restrictions.
In this module we examine:

* Resource profiling

* Resource assignment

* Resource levelling

+ Budgeting costs and cash flows

* Schedule baselines
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Resources are people, equipment, place, money, or anything else that you need in order to do all of the
activities that you planned for. Every activity in your activity list needs to have resources assigned to it.
Before you can assign resources to your project, you need to know their availability. Resource availability
includes information about what resources you can use on your project, when they're available to you, and the
conditions of their availability. Don't forget that some resources, like consultants or training rooms, have to be
scheduled in advance, and they might only be available at certain times. You'll need to know this before you
can finish planning your project. If you are starting to plan in January, a June wedding is harder to plan than one
in December, because the wedding halls are all booked up in advance. That is clearly a resource constraint.
You'll also need the activity list that you created earlier, and you'll need to know how your organization typically
handles resources. Once you've got a handle on these things, you're set for resource estimation.

ESTIMATING THE RESOURCES

The goal of activity resource estimating is to assign resources to each activity in the activity list. There are five
tools and techniques for estimating activity resources.

Expert judgment means bringing in experts who have done this sort of work before and getting their opinions
on what resources are needed.

Alternative analysis means considering several different options for how you assign resources. This includes
varying the number of resources as well as the kind of resources you use. Many times, there's more than one
way to accomplish an activity and alternative analysis helps decide among the possibilities.

Published estimating data is something that project managers in a lot of industries use to help them figure
out how many resources they need. They rely on articles, books, journals, and periodicals that collect, analyze,
and publish data from other people’s projects.

Project management software such as Microsoft Project will often have features designed to help project
managers estimate resource needs and constraints and find the best combination of assignments for the
project.

Bottom-up estimating means breaking down complex activities into pieces and working out the resource
assignments for each piece. It is a process of estimating individual activity resource need or cost and then
adding these up together to come up with a total estimate. Bottom-up estimating is a very accurate means of
estimating, provided the estimates at the schedule activity level are accurate. However, it takes a considerable
amount of time to perform bottom-up estimating because every activity must be assessed and estimated
accurately to be included in the bottom-up calculation. The smaller and more detailed the activity, the greater
the accuracy and cost of this technique.

ESTIMATING ACTIVITY DURATION

Once you're done with activity resource estimating, you've got everything you need to figure out how long each
activity will take. That's done in a process called activity duration estimating. This is where you look at each
activity in the activity list, consider its scope and resources, and estimate how long it will take to perform.

Estimating the duration of an activity means starting with the information you have about that activity and the
resources that are assigned to it, and then working with the project team to come up with an estimate. Most
of the time you'll start with a rough estimate and then refine it to make it more accurate. You'll use these five
tools and techniques to create the most accurate estimates:

Expert judgment will come from your project team members who are familiar with the work that has to be done.
If you don't get their opinion, there's a huge risk that your estimates will be wrong.
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Analogous estimating is when you look at similar activities from previous projects and how long they took. This
only works if the activities and resources are similar.

Parametric estimating means plugging data about your project into a formula, spreadsheet, database, or
computer program that comes up with an estimate. The software or formula that you use for parametric
estimating is based on a database of actual duration from past projects.

Three-point estimating is when you come up with three numbers: a realistic estimate that's most likely to occur,
an optimistic one that represents the best-case scenario, and a pessimistic one that represents the worst-case
scenario. The final estimate is the weighted average of the three.

Reserve analysis means adding extra time to the schedule (called a contingency reserve or a buffer) to account
for extra risk.

(Solutions follow.)

In each of the following scenarios of planning Steve and Susan’s wedding, determine which of the five activity resource estimation tools
and techniques is being used.

1. Sally has to figure out what to do for the music at Steve and Susan’s wedding. She considers using a DJ, a rock band, or a string
quartet.

2. The latest issue of Wedding Planner’s Journal has an article on working with caterers. It includes a table that shows how many
waiters work with various guest-list sizes.

3. There's a national wedding consultant who specializes in Caribbean-themed weddings. Sally gets in touch with her to ask about
menu options.

4. Sally downloads and fills out a specialized spreadsheet that a project manager developed to help with wedding planning.

5. There's so much work that has to be done to set up the reception hall that Sally has to break it down into five different activities
in order to assign jobs.

6. Sally asks Steve and Susan to visit several different caterers and sample various potential items for the menu.
7. Sally calls up her friend who knows specifics of the various venues in their area for advice on which one would work best.

8. There are two different catering companies at the wedding. Sally asks the head chef at each of them to give her an estimate of
how long it will take each of them to do the job.

9. There's a spreadsheet Sally always uses to figure out how long it takes guest to RSVP. She enters the number of guests and their
zip codes, and it calculates estimates for her.

10. Sally’s done four weddings that are very similar to Steve and Susan’s, and in all four of them, it took exactly the same amount of
time for the caterers to set up the reception hall.

Solutions

1. Alternative analysis

Published estimating data
Expert judgment

Project management software

Bottom-up estimating

;o nox WON

Alternative analysis
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Expert judgment
Expert judgment
Parametric estimating

Analogous estimating

The activity duration estimates are an estimate of how long each activity in the activity list will take. This is a
quantitative measure usually expressed in hours, weeks, days, or months. Any work period is fine, and you'll
use different work periods for different jobs. A small job (like booking a D)) may take just a few hours; a bigger
job (like catering, including deciding on a menu, ordering ingredients, cooking food, and serving guests on the
big day) could take days.

Another thing to keep in mind when estimating the duration of activities is determining the effort involved.
Duration is the amount of the time that an activity takes, while effort is the total number of person-hours that
are expended. If it takes two people six hours to carve the ice sculpture for the centrepiece of a wedding, the
duration is six hours. But if two people worked on it for the whole time, it took 12 person-hours of effort to
Create.

You'll also learn more about the specific activities while you're estimating them. That's something that always
happens. You have to really think through all of the aspects of a task in order to estimate it. As you learn more
about the specific activities remember to update the activity attributes.

If we go back to our case study of the wedding, we can see that while Sally has a handle on how long things are
going to take, she still has some work to do before she has the whole project under control. Steve and Susan
know where they want to get married, and they have the place booked now. But, what about the caterer? They
have no idea who's going to be providing food. And what about the band they want? Will the timing with their
schedule work out? “If the caterers come too early, the food will sit around under heat lamps. But if they come
too late, the band won't have time to play. | just don't see how we'll ever work this out.”

It's not easy to plan for a lot of resources when they have tight time restrictions and overlapping constraints.
How do you figure out a schedule that makes everything fit together? You're never going to have the complete
resource picture until you have finished building the schedule. And the same goes for your activity list and
duration estimates! It's only when you lay out the schedule that you'll figure out that some of your activities
and durations didn't quite work.

PROJECT SCHEDULE AND CRITICAL PATH

The project schedule should be approved and signed off by stakeholders and functional managers. This
ensures they have read the schedule, understand the dates and resource commitments, and will cooperate.
You'll also need to obtain confirmation that resources will be available as outlined in the schedule. The
schedule cannot be finalized until you receive approval and commitment for the resource assignments
outlined in it. Once the schedule is approved, it will become your baseline for the remainder of the project.
Project progress and task completion will be monitored and tracked against the project schedule to determine
if the project is on course as planned.

The schedule can be displayed in a variety of ways, some of which are variations of what you have already
seen. Project schedule network diagrams will work as schedule diagrams when you add the start and finish
dates to each activity. These diagrams usually show the activity dependencies and critical path.

The critical path method is an important tool for keeping your projects on track. Every network diagram has
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something that is called the critical path. It's the string of activities that, if you add up all of the durations,
is longer than any other path through the network. It usually starts with the first activity in the network and
usually ends with the last one.

Steve: Aunt Jane is a vegetarian. That won't be a problem, right?
Susan: Well, let's see. What menu did we give the caterers?

Steve: We didn't give it to them yet because we won't have the final menu until everyone RSVPs and lets us know which
entrée they want.

Susan: But they can’t RSVP because we haven't sent out the invitations! What's holding that up?

Steve: We're still waiting to get them back from the printer. We can’t send them out if we don't have them yet!
Susan: Oh no! | still have to tell the printer what to print on the invitations and what paper to use.

Steve: But you were waiting on that until we finished the guest list.

Susan: What a mess!

Steve thought Aunt Jane being a vegetarian was just a little problem. But it turns out to be a lot bigger than
either Steve or Susan realized at first. How did a question about one guest's meal lead to such a huge mess?

The reason that the critical path is critical is that every single activity on the path must finish on time in order
for the project to come in on time. A delay in any one of the critical path activities will cause the entire project
to be delayed

Knowing where your critical path is can give you a lot of freedom. If you know an activity is not on the critical
path, then you know a delay in that activity may not necessarily delay the project. This can really help you
handle emergency situations. Even better, it means that if you need to bring your project in earlier than was
originally planned, you know that adding resources to the critical path will be much more effective than adding
them elsewhere.

It's easy to find the critical path in any project. Of course, on a large project with dozens or hundreds of
tasks, you'll probably use software like Microsoft Project to find the critical path for you. But when it does, it's
following the same exact steps that are followed here.

Step 1. Start with a network diagram.

A map of the sequence and duration of the activities in a project from start to finish

Figure 27: Sequence and duration of activities. Network Diagram by Barron & Barron is licensed under CC BY (Attribution) 4.0

Step 2. Find all the paths in the diagram. A path is any string of activities that goes from the start of the project
to the end.

+ Start > Activity “A” > Activity “B" > Finish

+ Start > Activity “A” > Activity “C" > Finish

+ Start > Activity “D" > Activity “E" > Finish


https://jcu.pressbooks.pub/projectmanagement/wp-content/uploads/sites/3/2019/08/step-1-network-diagram.jpg
https://jcu.pressbooks.pub/projectmanagement/wp-content/uploads/sites/3/2019/08/step-1-network-diagram.jpg
https://creativecommons.org/licenses/by/4.0/
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Step 3. Find the duration of each path by adding up the durations of each of the activities on the path.

+ Start > Activity “A” > Activity “B" > Finish =4+ 7 = 11
+ Start > Activity “A” > Activity “C" > Finish=4+2=6
+ Start > Activity “D" > Activity “E" > Finish=3+5=8

Step 4. The first path has a duration of 11, which is longer than the other paths, so it's the critical path.

The schedule can also be displayed using a Gantt chart.
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Figure 28: “Gantt chart” by Carmen Reaiche is licensed under CC BY (Attribution) 4.0

RESOURCE MANAGEMENT

Resource management is the efficient and effective deployment of an organization’s resources when they
are needed. Such resources may include financial resources, inventory, human skills, production resources,
or information technology (IT). In the realm of project management, processes, techniques, and philosophies
for the best approach for allocating resources have been developed. These include discussions on functional
versus cross-functional resource allocation as well as processes espoused by organizations like the Project
Management Institute (PMI) through the methodology of project management outlined in their publication A
Guide to the Project Management Body of Knowledge (PMBOK). Resource management is a key element to activity
resource estimating and project human resource management. As is the case with the larger discipline of
project management, there are resource management software tools available that automate and assist the
process of resource allocation to projects.

HR PLANNING

The most important resource to a project is its people—the project team. Projects require specific expertise
at specific moments in the schedule, depending on the milestones being delivered or the given phase of the
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project. An organization can host several strategic projects concurrently over the course of a budget year,
which means that its employees can be working on more than one project at a time. Alternatively, an employee
may be seconded away from his or her role within an organization to become part of a project team because
of a particular expertise. Moreover, projects often require talent and resources that can only be acquired via
contract work and third party vendors. Procuring and coordinating these human resources, in tandem with
managing the time aspect of the project, is critical to overall success.

MANAGING THE TEAM

In order to successfully meet the needs of a project, it is important to have a high-performing project team
made up of individuals who are both technically skilled and motivated to contribute to the project's outcome.
One of the many responsibilities of a project manager is to enhance the ability of each project team member to
contribute to the project, while also fostering individual growth and accomplishment. At the same time, each
individual must be encouraged to share ideas and work with others toward a common goal.

Through performance evaluation, the manager will get the information needed to ensure that the team has
adequate knowledge, to establish a positive team environment and a healthy communication climate, to work
properly, and to ensure accountability.

Managing the project team includes appraisal of employee performance and project performance. The
performance reports provide the basis for managerial decisions on how to manage the project team.

Employee performance includes the employee’s work results such as:

+ Quality and quantity of outputs
+ Work behavior (such as punctuality)

+ Job-related attributes (such as cooperation and initiative)
After conducting employee performance reviews, project managers should:

+ Provide feedback to employees about how well they have performed on established goals
+ Provide feedback to employees about areas in which they are weak or could do better

+ Take corrective action to address problems with employees performing at or below minimum
expectations

+ Reward superior performers to encourage their continued excellence

TECHNIQUES FOR MANAGING RESOURCES

One resource management technique is resource leveling. It aims at smoothing the stock of resources on
hand, reducing both excess inventories and shortages.

The required data are the demands for various resources, forecast by time period into the future as far as is
reasonable; the resources’ configurations required in those demands; and the supply of the resources, again
forecast by time period into the future as far as is reasonable.

The goal is to achieve 100% utilization. However that is very unlikely, when weighted by important metrics and
subject to constraints; for example: meeting a minimum quality level, but otherwise minimizing cost.
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RESOURCE LEVELING

Resource leveling is used to examine unbalanced use of resources (usually people or equipment) over time
and for resolving over-allocations or conflicts.

When performing project planning activities, the manager will attempt to schedule certain tasks
simultaneously. When more resources such as machines or people are needed than are available, or perhaps
a specific person is needed in both tasks, the tasks will have to be rescheduled sequentially to manage the
constraint. Resource leveling during project planning is the process of resolving these conflicts. It can also be
used to balance the workload of primary resources over the course of the project, usually at the expense of
one of the traditional triple constraints (time, cost, scope).

When using specially designed project software, leveling typically means resolving conflicts or over-allocations
in the project plan by allowing the software to calculate delays and update tasks automatically. Project
management software leveling requires delaying tasks until resources are available. In more complex
environments, resources could be allocated across multiple, concurrent projects thus requiring the process of
resource leveling to be performed at company level.

In either definition, leveling could result in a later project finish date if the tasks affected are in the critical path.

Now let's talk about Cost and Budget the Project $$.
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Overview Part 2

Now let's talk about Cost and Budget the Project $$.

COST AND BUDGET

Every project boils down to money. If you had a bigger budget, you could probably get more people to do your
project more quickly and deliver more. That's why no project plan is complete until you come up with a budget.
But no matter whether your project is big or small, and no matter how many resources and activities are in it,
the process for figuring out the bottom line is always the same.

It is important to come up with detailed estimates for all the project costs. Once this is compiled, you add up
the cost estimates into a budget plan. It is now possible to track the project according to that budget while the
work is ongoing.

Often, when you come into a project, there is already an expectation of how much it will cost or how much
time it will take. When you make an estimate early in the project without knowing much about it, that estimate
is called a rough order-of-magnitude estimate (or a ballpark estimate). This estimate will become more refined
as time goes on and you learn more about the project. Here are some tools and techniques for estimating cost:

+ Determination of resource cost rates: People who will be working on the project all work at a
specific rate. Any materials you use to build the project (e.g., wood or wiring) will be charged at a rate
too. Determining resource costs means figuring out what the rate for labour and materials will be.

+ Vendor bid analysis: Sometimes you will need to work with an external contractor to get your
project done. You might even have more than one contractor bid on the job. This tool is about
evaluating those bids and choosing the one you will accept.

+ Reserve analysis: You need to set aside some money for cost overruns. If you know that your
project has a risk of something expensive happening, it is better to have some cash available to deal
with it. Reserve analysis means putting some cash away in case of overruns.

+ Cost of quality: You will need to figure the cost of all your quality-related activities into the overall
budget. Since it's cheaper to find bugs earlier in the project than later, there are always quality costs
associated with everything your project produces. Cost of quality is just a way of tracking the cost of
those activities. It is the amount of money it takes to do the project right.

Once you apply all the tools in this process, you will arrive at an estimate for how much your project will cost.
It's important to keep all of your supporting estimate information. That way, you know the assumptions made
when you were coming up with the numbers. Now you are ready to build your budget plan.

ESTIMATING COSTS TO COMPARE AND SELECT PROJECTS

During the conceptual phase when project selection occurs, economic factors are an important consideration
in choosing between competing projects. To compare the simple paybacks or internal rates of return between
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projects, an estimate of the cost of each project is made. The estimates must be accurate enough so that the
comparisons are meaningful, but the amount of time and resources used to make the estimates should be
appropriate to the size and complexity of the project. The methods used to estimate the cost of the project
during the selection phase are generally faster and consume fewer resources than those used to create
detailed estimates in later phases. They rely more on the expert judgment of experienced managers who can
make accurate estimates with less detailed information. Estimates in the earliest stages of project selection
are usually based on information from previous projects that can be adjusted—scaled—to match the size and
complexity of the current project or developed using standardized formulas.

ANALOGOUS ESTIMATE

An estimate that is based on other project estimates is an analogous estimate. If a similar project cost a
certain amount, then it is reasonable to assume that the current project will cost about the same. Few projects
are exactly the same size and complexity, so the estimate must be adjusted upward or downward to account
for the differences. The selection of projects that are similar and the amount of adjustment needed is up
to the judgment of the person who makes the estimate. Normally, this judgment is based on many years of
experience estimating projects, including incorrect estimates that were learning experiences for the expert.

Less-experienced managers who are required to make analogous estimates can look through the
documentation that is available from previous projects. If projects were evaluated using the Darnall-Preston
Complexity Index (DPCI), the manager can quickly identify projects that have profiles similar to the project
under consideration, even if those projects were managed by other people.

The DPCI assesses project attributes, enabling better-informed decisions in creating the project profile. This
index assesses the complexity level of key components of a project and produces a unique project profile.
The profile indicates the project complexity level, which provides a benchmark for comparing projects and
information about the characteristics of a project that can then be addressed in the project execution plan.
It achieves this objective by grouping 11 attributes into four broad categories: internal, external, technological
complexity, and environmental.

Comparing the original estimates with the final project costs on several previous projects with the same DPCI
ratings gives a less-experienced manager the perspective that it would take many years to acquire by trial and
error. It also provides references the manager can use to justify the estimate.

Example: Analogous Estimate for John’s Move

John sold his apartment and purchased another one. It is now time to plan for the move. John asked a friend for advice
about the cost of his move. His friend replied, “I moved from an apartment a little smaller than yours last year and the
distance was about the same. | did it with a removal truck. It cost about $575 for the truck rental, pads, hand truck, rope,
boxes, and fuel.” Because of the similarity of the projects, John's initial estimate of the cost of the move was less than $700
so he decided that the cost would be affordable and the project could go forward.

PARAMETRIC ESTIMATE

If the project consists of activities that are common to many other projects, average costs are available per
unit. For example, if you ask a construction company how much it would cost to build a standard office
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building, the estimator will ask for the size of the building in square metres and the city in which the building
will be built. From these two factors—size and location—the company's estimator can predict the cost of the
building. Factors like size and location are parameters—measurable factors that can be used in an equation
to calculate a result. The estimator knows the average cost per square metre of a typical office building and
adjustments for local labour costs. Other parameters such as quality of finishes are used to further refine
the estimate. Estimates that are calculated by multiplying measured parameters by cost-per-unit values are
parametric estimates.

Example: Parametric Estimate for John's Move

To estimate the size of the truck needed for John's move, the parameter used by a truck rental company is the number
of bedrooms . The company assumes that the number of bedrooms is the important parameter in determining how big a
truck is needed for a move. John has a one-bedroom apartment, so he chooses the medium removal truck. Once the size
is determined, other parameters, such as distance and days, are used to estimate the cost of the truck rental.

BOTTOM-UP ESTIMATING

The most accurate and time-consuming estimating method is to identify the cost of each item in each activity
of the schedule, including labour and materials. If you view the project schedule as a hierarchy where the
general descriptions of tasks are at the top and the lower levels become more detailed, finding the price of
each item at the lowest level and then summing them to determine the cost of higher levels is called bottom-
up estimating.

Example: Bottom-Up Estimate for John's Move
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Detailed Cost Estimate

Category Description Activity Quantity Unit Price Cost
Packing Materials Small Boxes 2.1 10 $1.70 $17.00
Packing Materials Medium Boxes 2.1 15 $2.35 $35.25
Packing Materials Large Boxes 2.1 7 $3.00 $21.00
Packing Materials Extra-Large Boxes 2.1 7 $3.75 $26.25
Packing Materials Short-Hanger Boxes 2.1 3 $7.95 $23.85
Packing Materials Box Tape 2.1 2 $3.85 $7.70
Packing Materials Markers 2.1 2 $1.50 $3.00
Packing Materials Mattress/Spring Bags 2.1 2 $2.95 $5.90
Packing Materials Lifting Straps per Pair 2.1 1 $24.95 $24.95
Packing Materials Bubble Wrap 2.1 1 $19.95 $19.95
Packing Materials Furniture Pads 2.1 4 $7.95 $31.80
Truck Rental 2.2 - = $400.00
Truck Fuel at 10 km/I 22 20 $2.25 $45.00

After evaluating the bids by the moving companies, John decides the savings are worth his time if he can get the packing
done with the help of his friends. He decides to prepare a detailed estimate of costs (Table above) for packing materials
and use of a rental truck. He looks up the prices for packing materials and truck rental costs on company websites and
prepares a detailed list of items, quantities, and costs.

This type of estimate is typically more accurate than an analogous or parametric estimate. In this example, the sum of
packing materials and truck expenses is estimated to be $661.25.

The estimate can be rolled up—subtotaled—to display less detail. This process is made easier using computer software. On
projects with low complexity, the cost estimates can be done on spreadsheet software. On larger projects, software that
manages schedules can also manage costs and display them by activity and category. For example, the subtotal feature
could be used in Excel and collapsed to show the subtotals for the two categories of costs .

Total Cost

Activities Final Cost
Packing Materials Total $216.65
Truck Total $445.00
Grand Total $661.65

Sum of detailed costs by type

ACTIVITY-BASED ESTIMATES

An activity can have costs from multiple vendors in addition to internal costs for labor and materials. Detailed
estimates from all sources can be reorganized so those costs associated with a particular activity can be
grouped by adding the activity code to the detailed estimate .
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Costs Associated with Activities

Category Activity Cost
Packing Materials 2.1 $216.65
Truck 2.2 $445.00

The detailed cost estimates can be sorted and then subtotaled by activity to determine the cost for each
activity.

MANAGING THE BUDGET

Projects seldom go according to plan in every detail. It is necessary for the project manager to be able to
identify when costs are varying from the budget and manage those variations.

Managing Cash Flow

If the total amount spent on a project is equal to or less than the amount budgeted, the project can still be
in trouble if the funding for the project is not available when it is needed. There is a natural tension between
the financial people in an organization, who do not want to pay for the use of money that is just sitting in a
checking account, and the project manager, who wants to be sure that there is enough money available to pay
for project expenses. The financial people prefer to keep the company’s money working in other investments
until the last moment before transferring it to the project account. The contractors and vendors have similar
concerns, and they want to get paid as soon as possible so they can put the money to work in their own
organizations. The project manager would like to have as much cash available as possible to use if activities
exceed budget expectations.

Contingency Reserves

Most projects have something unexpected occur that increases costs above the original estimates. If estimates
are rarely exceeded, the estimating method should be reviewed because the estimates are too high. It is
impossible to predict which activities will cost more than expected, but it is reasonable to assume that some
of them will. Estimating the likelihood of such events is part of risk analysis, which is discussed in more detail
in a later chapter.

Instead of overestimating each cost, money is budgeted for dealing with unplanned but statistically predictable
cost increases. Funds allocated for this purpose are called contingency reserves. Because it is likely that this
money will be spent, it is part of the total budget for the project. If this fund is adequate to meet the unplanned
expenses, then the project will complete within the budget.

Management Reserves

If something occurs during the project that requires a change in the project scope, money may be needed to
deal with the situation before a change in scope can be negotiated with the project sponsor or client. It could
be an opportunity as well as a challenge. For example, if a new technology were invented that would greatly
enhance your completed project, there would be additional cost and a change to the scope, but it would be
worth it. Money can be made available at the manager's discretion to meet needs that would change the scope
of the project. These funds are called management reserves. Unlike contingency reserves, they are not likely
to be spent and are not part of the project's budget baseline, but they can be included in the total project
budget.
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EVALUATING THE BUDGET DURING THE PROJECT

A project manager must regularly compare the amount of money spent with the budgeted amount and report
this information to managers and stakeholders. It is necessary to establish an understanding of how this
progress will be measured and reported.

Example: Reporting Budget Progress on John's Move

In the John's move example, he estimated that the move would cost about $1,500 and take about 16 days. Eight days into
the project, John has spent $300. John tells his friends that the project is going well because he is halfway through the
project but has only spent a fifth of his budget. John's friend Carlita points out that his report is not sufficient because he
did not compare the amount spent to the budgeted amount for the activities that should be done by the eighth day.

As John's friend pointed out, a budget report must compare the amount spent with the amount that is expected to be spent
by that point in the project. Basic measures such as percentage of activities completed, percentage of measurement units
completed, and percentage of budget spent are adequate for less complex projects, but more sophisticated techniques
are used for projects with higher complexity.

EARNED VALUE ANALYSIS

A method that is widely used for medium- and high-complexity projects is the earned value management
(EVM) method. EVM is a method of periodically comparing the budgeted costs with the actual costs during the
project. It combines the scheduled activities with detailed cost estimates of each activity. It allows for partial
completion of an activity if some of the detailed costs associated with the activity have been paid but others
have not.

The budgeted cost of work scheduled (BCWS) comprises the detailed cost estimates for each activity in the
project. The amount of work that should have been done by a particular date is the planned value (PV). These
terms are used interchangeably by some sources, but the planned value term is used in formulas to refer to
the sum of the budgeted cost of work up to a particular point in the project, so we will make that distinction in
the definitions in this text for clarity.

Example: Planned Value on Day Six of John’'s Move

On day six of the project, John should have taken his friends to lunch and purchased the packing materials. The portion of
the BCWS that should have been done by that date (the planned value) is shown in the table below. This is the planned
value for day six of the project.
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Planned Value for Lunch and Packing Materials

Description Quantity Cost
Lunch 3 $45.00
Small Boxes 10 $17.00
Medium Boxes 15 $35.25
Large Boxes 7 $21.00
Extra Large Boxes 7 $26.25
Short Hanger Boxes 3 $23.85
Box Tape 2 $7.70
Markers 2 $3.00
Mattress/Spring Bags 2 $5.90
Lift Straps per Pair 1 $24.95
Bubble Wrap 1 $19.95
Furniture Pads 4 $31.80

Total: $261.65

The budgeted cost of work performed (BCWP) is the budgeted cost of work scheduled that has been done.
If you sum the BCWP values up to that point in the project schedule, you have the earned value (EV). The
amount spent on an item is often more or less than the estimated amount that was budgeted for that item.
The actual cost (AC) is the sum of the amounts actually spent on the items.

Example: Comparing PV, EV, and AC in John’s Move on Day Six

Dion and Carlita were both trying to lose weight and just wanted a nice salad. Consequently, the lunch cost less than
expected. John makes a stop at a store that sells moving supplies at discount rates. They do not have all the items he
needs, but the prices are lower than those quoted by the moving company. They have a very good price on lifting straps
so he decides to buy an extra pair. He returns with some of the items on his list, but this phase of the job is not complete
by the end of day six. John bought half of the small boxes, all of five other items, twice as many lifting straps, and none of
four other items. John is only six days into his project, and his costs and performance are starting to vary from the plan.
Earned value analysis gives us a method for reporting that progress .
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Planned Value, Earned Value, and Actual Cost

Budgeted Cost of Work Scheduled (BCWS) Budgeted Cost of Work Performed (BCWP) Actual Cost (AC)

Description Quantity Cost Quantity Cost Quantity Cost
Lunch 3 $45.00 3 $45.00 3 $35.00
Small Boxes 10 $7.00 5 $8.50 5 $9.50
Medium Boxes 15 $35.25 15 $35.25 15 $28.00
Large Boxes 7 $21.00

Extra-Large Boxes 7 $26.25

Short-Hanger Boxes 3 $23.85

Box Tape 2 $7.70 2 $7.70 2 $5.50
Markers 2 $3.00 2 $3.00 2 $2.00
Mattress/Spring Bags 2 $5.90 2 $5.90 2 $7.50
Lift Straps per Pair 1 $24.95 1 $24.95 2 38.50
Bubble Wrap 1 $19.95

Furniture Pads 4 $31.80 4 $31.80 4 28.50

The original schedule called for spending $261.65 (PV) by day six. The amount of work done was worth $162.10 (EV)
according to the estimates, but the actual cost was only $154.50 (AC).

SCHEDULE VARIANCE

The project manager must know if the project is on schedule and within the budget. The difference between
planned and actual progress is the variance. The schedule variance (SV) is the difference between the earned
value (EV) and the planned value (PV). Expressed as a formula, SV = EV - PV. If less value has been earned than
was planned, the schedule variance is negative, which means the project is behind schedule.

Example: Schedule Variance on John’s Move

Planning for John's move calls for spending $261.65 by day six, which is the planned value (PV). The difference between
the planned value and the earned value is the scheduled variance (SV). The formula is SV = EV - PV. In this example, SV =
$162.10 - $261.65 = ($99.55) A negative SV indicates the project is behind schedule.

The difference between the earned value (EV) and the actual cost (AC) is the cost variance (CV). Expressed as
a formula, CV = EV —-AC. A positive CV indicates the project is under budget.
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Example: Cost Variance on John’s Move
The difference between the earned value of $162.10 and the actual cost of $154.50 is the cost variance (CV). The formula
is CV =EV - AC. In this example, CV = $162.10 - $154.50 = $7.60.

VARIANCE INDEXES FOR SCHEDULE AND COST

The schedule variance and the cost variance provide the amount by which the spending is behind (or ahead
of) schedule and the amount by which a project is exceeding (or not fully using) its budget. They do not give an
idea of how these amounts compare with the total budget.

The ratio of earned value to planned value gives an indication of how much of the project is completed. This
ratio is the schedule performance index (SPI). The formula is SPI = EV + PV. In the John's move example,
the SPI equals 0.62 (SPI = $162.10 + $261.65 = 0.62) An SPI value less than 1 indicates the project is behind
schedule.

The ratio of the earned value to the actual cost is the cost performance index (CPI). The formula is CPI = EV +
AC.

Example: Cost Performance Index of John's Move
In the John's move example, CPI = $162.10 + $154.50 = 1.05. A value greater than 1 indicates that the project is under
budget.
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Earned Value Analysis

| SNe—

Day 1 Day 2 Day 3 Day 4
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Schedule variance and cost variance.

The cost variance of positive $7.60 and the CPI value of 1.05 tell John that he is getting more value for his money than
planned for the tasks scheduled by day six. The schedule variance (SV) of negative $99.55 and the schedule performance
index (SPI) of 0.62 tell him that he is behind schedule in adding value to the project.

During the project, the manager can evaluate the schedule using the schedule variance (SV) and the schedule
performance index (SPI), and the budget using the cost variance (CV) and the cost performance index (CPI).

ESTIMATED COST TO COMPLETE THE PROJECT

Part way through the project, the manager evaluates the accuracy of the cost estimates for the activities that
have taken place and uses that experience to predict how much money it will take to complete the unfinished
activities—the estimate to complete (ETC).

To calculate the ETC, the manager must decide if the cost variance observed in the estimates to that point
are representative of the future. For example, if unusually bad weather causes increased cost during the first
part of the project, it is not likely to have the same effect on the rest of the project. If the manager decides
that the cost variance up to this point in the project is atypical—not typical—then the estimate to complete is
the difference between the original budget for the entire project—the budget at completion (BAC)—and the
earned value (EV) up to that point. Expressed as a formula, ETC = BAC - EV.
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Example: Estimate to Complete John’s Move

For his move, John was able to buy most of the items at a discount house that did not have a complete inventory, and
he chose to buy an extra pair of lift straps. He knows that the planned values for packing materials were obtained from
the price list at the moving company where he will have to buy the rest of the items, so those two factors are not likely
to be typical of the remaining purchases. The reduced cost of lunch is unrelated to the future costs of packing materials,
truck rentals, and hotel fees. John decides that the factors that caused the variances are atypical. He calculates that the
estimate to complete (ETC) is the budget at completion ($1,534) minus the earned value at that point ($162.10), which
equals $1,371.90. Expressed as a formula, ETC = $1,534 - $162.10 = $1,371.90.

If the manager decides that the cost variance is caused by factors that will affect the remaining activities, such
as higher labour and material costs, then the estimate to complete (ETC) needs to be adjusted by dividing it
by the cost performance index (CPI). For example, if labour costs on the first part of a project are estimated at
$80,000 (EV) and they actually cost $85,000 (AC), the cost performance (CPI) will be 0.94. (Recall that the CPI =
EV +AC.)

To calculate the estimate to complete (ETC), assuming the cost variance on known activities is typical of future
cost, the formula is ETC = (BAC - EV) + CPI. If the budget at completion (BAC) of the project is $800,000, the
estimate to complete is ($800,000 - $80,000) + 0.94 = $766,000.

ESTIMATE FINAL PROJECT COST

If the costs of the activities up to the present vary from the original estimates, this will affect the total estimate
of the project cost. The new estimate of the project cost is the estimate at completion (EAC). To calculate the
EAC, the estimate to complete (ETC) is added to the actual cost (AC) of the activities already performed.
Expressed as a formula, EAC = AC + ETC.

Example: Estimate at Completion for John's Move
The revised estimate at completion (EAC) for John's move at this point in the process is EAC = $154.50 + $1,371.90 =
$1,526.40.
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Summary of Terms and Formulas for Earned Value Analysis

Term Acronym Description Formula John’s Move
Actual Cost AC The money actually spent on projects up to the present. - $154.50
Budget at Completion BAC Original budget for the project (same sa BCWS) = $1,534.00
Cost Performance Index CPI Ratio of earned value to actual cost CPI=EV +AC 1.05
Cost Variance v Difference between earned value and actual cost CV=EV-AC $7.60
Earned Value EV Sum of estimates for work actually done up to the present - $162.10
Estimate at Completion EAC Revised estimate of total project cost EAC=AC+ETC $1,526.40
Estimate to Complete ETC Money to complete the project if early cost variance is atypical ETC = (BAC - EV) = CPI n/a
Planned Vale PV Sum of the estimates for work done up to the present = $261.65
Schedule Performnce Index SPI Ratio of earned value to planned value SPI=EV + PV 0.62
Schedule Variance N Difference between earned value and planned value SV=EV-PV $99.55

To summarize :

+ Extra money is allocated in a contingency fund to deal with activities where costs exceed estimates.
Funds are allocated in a management reserve in case a significant opportunity or challenge occurs

that requires change of scope but funds are needed immediately before a scope change can typically
be negotiated.

+ Schedule variance is the difference between the part of the budget that has been spent so far (EV)
versus the part that was planned to be spent by now (PV). Similarly, the cost variance is the
difference between the EV and the actual cost (AC).

+ The schedule performance index (SPI) is the ratio of the earned value and the planned value. The

cost performance index (CPI) is the ratio of the earned value (EV) to the actual cost (AC).

The formula used to calculate the amount of money needed to complete the project (ETC) depends
on whether or not the cost variance to this point is expected to continue (typical) or not (atypical). If
the cost variance is atypical, the ETC is simply the original total budget (BAC) minus the earned value
(EV). If they are typical of future cost variances, the ETC is adjusted by dividing the difference
between BAC and EV by the CPI.

The final budget is the actual cost (AC) to this point plus the estimate to complete (ETC).

ESTABLISHING A BUDGET

Once you have broken your project down into activities, you will be able to calculate your overall project costs

by estimating and totaling the individual activity costs.

This process of subtotaling costs by category or activity is called cost aggregation.

BUDGET TIMELINE

Costs are associated with activities, and since each activity has a start date and a duration period, it is possible
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to calculate how much money will be spent by any particular date during the project. The money needed to
pay for a project is usually transferred to the project account shortly before it is needed. These transfers must
be timed so that the money is there to pay for each activity without causing a delay in the start of the activity.
If the money is transferred too far in advance, the organization will lose the opportunity to use the money
somewhere else, or they will have to pay unnecessary interest charges if the money is borrowed. A schedule
of money transfers is created that should match the need to pay for the activities. The process of matching the
schedule of transfers with the schedule of activity payments is called reconciliation.

In the project budget profile shown above, there is no margin for error if the total of the first six activities
exceeds the amount of funding at that point in the project.

Contractual agreements with vendors often require partial payment of their costs during the project. Those
contracts can be managed more conveniently if the unit of measure for partial completion is the same as that
used for cost budgeting. For example, if a graphic designer is putting together several pieces of artwork for a
textbook, their contract may call for partial payment after 25% of their total number of drawings is complete.

Text Attributions

This section contains material derived and remixed from the following sources:

* Project Management - 2nd Edition by Adrienne Watt is licensed under CC BY (Attribution) 4.0 International

License
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+ Project Management for Instructional Designers by Wiley, et. al. is licensed under CC BY NC SA (Attribution-
NonCommercial-ShareAlike) 4.0
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Key Takeaways

Key Takeaways

+ The schedule can only ever be as good as the resources assigned to perform the tasks.

+ With each schedule developed remember to optimise the four project variables (or constraints).
+ Explore the early/late start and finish times.

+ Select your resources based on a number of project-specific criteria.

« Consider identifying ‘backfill' resources - just in case.

+ Involve the stakeholders in the budgeting process.

+ Don't forget to communicate (and sign off on) the financial aspects of the project.

+ Budgets are only as good as the estimates they are based on.

+ Always state your underlying assumptions.

+ Communicate the crash cost before you agree on the new timeline.

+ Always baseline the schedule and track against it.

« Remember, many project resources are inherited from the available pool (which is different to handpicking the resources).
+ Don't become paranoid with levelling as it may be simply not possible in some projects.

+ You cannot complete any task or project without resources.

+ While your project may start with a task focus, its success will be resource-driven.

Project Cost Video
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https://www.youtube.com/watch?v=bTAMffy2-5E
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MODULE 6 - MANAGING RISK -
FROM CONCEPT TO OUTCOME
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Learning Outcomes

Learning Objectives

After studying this module, you will be able to:

+ Analyse the terms risk and risk management.

+ Synthesise the stages involved in assessing and managing risk.
+ Forecast the probability of the risk occurring.

+ Articulate the consequences of the risk impacting the project.
+ Evaluate the risk's impact on the project.

+ Design response strategies to control and manage the risk.
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Overview

There are many ways of defining risks. But | must tell you that it is becoming a