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Foreword

Project Management is an important subject to be cleared in
Semester IV by students pursuing Masters of Management Studies with
University of Mumbai. For a long time now, it was very difficult to find
just one precise textbook for this subject. Students had to depend on
various foreign authors and look for case studies in various management
journals. But this failed to meet all their requirements. Hence,
I appreciate the step taken by Himalaya Publication and congratulate

Prof. Vilas Kabre for this timely initiative with his exciting new book.

This book is a complete guide to Project Management according to the Mumbai
University syllabus. It is loaded with valuable information like solved illustrations, key
points and diagrams with each chapter. It gives unique insights into the subject with relevant
case studies. This book should be eminently a suitable guide and basic textbook for
management students. It is apt even for beginners who want to make a career in Project
Management. I am sure the readers will benefit from the informative deliberations of this
book. I wish Prof. Vilas Kabre a grand success with this book.

Dr. Sangeeta Tandon
Deputy Director,

MET Institute of Management,
Mumbai.

1st August, 2018



Foreword

The global economy has arrived and is here to stay. It has
brought with it not only the potential for unlimited opportunities
for companies to flourish, innovate, and promote employment
but also challenges to meet high quality standards and customer
satisfaction while controlling costs to stay competitive globally.
One of the key elements of success of any enterprise is how
effectively it can execute the projects from initiation to closure.
The field of project management is evolving as companies

continuously improvise the project implementation process to achieve their strategic goals
and financial success. Prof. Vilas Kabre has made a tremendous contribution in this book by
sharing his in-depth knowledge and experience in the field of project management.

There has been a plethora of project management how-to books published. Several of
them provide effective guidance to professionals in the field of project management. This
book, however, is unique in that it presents the subject in simple, succinct language with
abundance of case study examples to illustrate a concept or method. It is written with
management students in mind as well. The organized chapter distribution assists the
students in gradually getting oriented to project management from simple to more complex
aspects. The book is an excellent pedagogic resource for the educators and for an individual
in achieving excellence as a Project Manager. The focus of the book is on the significance
of leadership and management, and how these aspects can be incorporated in the project
management setting.

Prof. Kabre has presented the topics on project planning, execution, monitoring and
control with a methodical and seamless continuity that fosters interest and enthusiasm in the
reader. Additionally, the reader can readily understand and apply various concepts, financial
statements and techniques highlighted in the book for managing cost, time, and quality of
small to mega multitask projects. The book is replete with numerous solved illustrations,
multiple assignments, diagrams, and case studies.

As a project manager in India and in the US, I have had the privilege of working and
interacting with other project engineers/managers involved in the installation of machine
tools, heating-ventilating and air-conditioning equipment, and wind-tunnels. This book
would have been a valuable asset and our teams could have benefited greatly. I have had a
cursory review of the book and I am impressed at the information available for professionals



and students alike – the textbook should prove very useful to MMS and MBA students
taking a course in Project Management.

My association with Professor Kabre goes back all the way to our student days at the
engineering college and later as colleagues in a reputed engineering company. We have
continued our association beyond those days throughout our careers for advice, and
collaboration. I commend Professor Kabre for his committed and dedicated efforts in
writing this book that is a reflection of his over three decades of teaching and industrial
experience. It is my pleasure to write the foreword for this textbook.

Ganesh Kudav
Ph.D., P.E. (Ohio, USA)

Professor Emeritus,
Department of Mechanical and Industrial Engineering,

Youngstown State University,
Youngstown, Ohio,

USA Synergy Engineering Systems –
Founder and Principal,

US Patent Holder – Patent No. US9003739

Youngstown, Ohio, USA 16th August, 2018



Preface

The temporary and unique nature of projects stands out in contrast with non traditional
forms of business which is permanent and repetitive. This makes it an exciting, practically
challenging and important field.

Today, a number of projects across the globe are mostly done on turnkey basis,where
the entire responsibility for successful completion of the project on time and within budget
has shifted from the customer to the turnkey contractor. With this change of project
execution, the job of the project manager has become more dynamic and challenging than
ever before. The advent of multiple projects has given “project leadership” more importance
than just “project management”.

I wrote this book based on more than three decades of my professional tasks and
responsibilities that came my way. This required project management in one form or the
other, which has given me the benefit of penning my thoughts in this book.

Project Management comes with phrases like PERT/CPM charts, earned value analysis,
project charter and so on. No wonder that students and beginners may get intimated and
confused. My purpose of writing this book is to make project management simple to
understand and make the reader comfortable.

This book comes with theoretical concepts, numerical examples and case studies
covering the entire latest syllabus of MMS/MBA and therefore ideal for management
students. Having said so, this book will also be beneficial for beginners and executives who
want to pursue career in project management and also those executives who have begun
their career or want to make a career in project management.

Believe me, you may find project management field initially tough, but if you are
ready to grind and ready to treat obstacles or constraints as challenges, possess man-
management skills and leadership qualities, this exciting field will be highly rewarding.

Several people, including my friends and students, provided constant support and
valuable suggestions till the completion of this book. I am deeply indebted to all of them.

Special thanks to my family members, wife Urmila, son-in-law Ankan, daughter
Maithili, and son Kaustubh – you have always been an inspiration to me in pursuing my
dreams.

I welcome any feedback that would improve the contents of the book in the next
edition.

Best regards

Prof. Vilas Kabre 
kabrevilas@gmail.com
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1Chapter

Overview of Project Management

1.1 Introduction
A project is a temporary endeavor with a start and finish undertaken to create a unique product or

service or result. Project scan vary in size and small projects can be planned and managed by the same
person whereas larger projects may employ hundreds of people working on many sites and require a
separate group in order to manage and coordinate the activities For example building a fertilizer plant,
new shopping mall, new hospital, organized relief effort following some natural disaster, is a project,
the end point being when they are built or work carried out.

Usually the term ‘project’ is applied to tasks with some degree of complexity. Tasks and projects
both have beginning and an end. Projects are collection of tasks that need to be done to complete it.
Ongoing, repeated tasks, everyday operations with less risk without a specific end point like
performance review of employees, payroll-are called processes. A project happens once and has a
relatively high level of risk.

Projects fulfill pre-defined objectives of customer or developer, in a planned period of time, and
to a planned budget. Developing, implementing, and managing performance, requires sophisticated
project management skills to ensure completion on time and within budget.

Some examples of project are:
 Developing a new project or service.
 Constructing a building or a shopping complex.
 Renovating living room and/or kitchen.
 Designing a new transport vehicle.
 Developing new computer software.
 Organizing a meeting.
 Implementing a new business process.
 Building chemical or petrochemical plant.
 Company Audits.
 Weddings.
 Remodeling a house.
 Corporate Relocation.
 Major Litigations.
 Formulating marketing or sales training plan.
 Doing a film production.
 Doing research for a thesis..
 Organizing a major exhibition.
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 Arranging seminar in a hotel.
 Reducing waiting lists in a field of healthcare.
 Building a new mall, shopping centre, nursing home, clinic.

According to Project Management Institute (PMI) based in Newton Square, Pennsylvania and
one of the largest professional associations, which sets industry standards for managing products:

Only 10% of organizations are “high performers” in managing projects.
45% of the projects are overdue or cancelled altogether.
Only 45% of projects actually meet the goals they are supposed to meet. For every ` 10,000

invested in projects worldwide, there is net loss of around ` 1400 “lost forever unrecoverable”.

1.2 Characteristics of A Project
 Projects have clearly defined objective. A project objective describes the desired results of

a project, which is specific and measurable, and must meet time, budget, and quality
constraints. The objectives drive the end result of the project. For example a Liquefied
Natural Gas (LNG) company might use objectives to build LNG plant within schedule and
within budget.

 Projects have a start and finish point. Project management timelines provide a simple
visual overview of a project from start to finish and leads to increased work efficiency and
accountability among team members. There are no universally recommended standards for
either date, and it depends on each organization to define them. The start date can be either
when budget is approved, or project charter is approved by project sponsor or project kick
off meeting is held. In an engineering project, the start date for a contractor selected to
construct the project is the date on which he receives the Letter of Intent or Purchase order
from the client and the end date is as defined in these documents that is mutually agreed.

 A project is one time, one off activity, never to be repeated exactly the same way again.
A project is a set of non-routine activities or set of tasks and has some unique elements. A
project done first time has some uniqueness about it, for example building a new electric car
requires a new set of activities. A builder on the other hand building residential buildings at
different locations has an element of customization that make each building project a unique
project.

 Each project is specified in terms of the cost, schedule and performance requirements.
Each project is evaluated in terms of completion on time, within budget and as per scope.
The quality of work is constrained by the project’s budget, schedule and features. The
project needs to do a trade-off between constraints. For example, a project can be completed
before deadline by increasing manpower thereby increasing budget or reducing the scope.

 Project requires skills and talents of multiple professionals and departments. A project
consists of individuals from different departments, based on the special skills they possess.
For example for a refinery project each functional head from piping, instrumentation,
engineering, procurement, finance, project control, construction, inspection and quality
control, etc. will appoint their representative to achieve the common goal for their company.

 Each project brings in significant elements of uncertainty and risk. Risks and
uncertainty is inherent in any project. No amount of systematic planning can overcome risks,
or avoid uncertainty in project management. Risks can have a positive or negative impact on
the project and deals with future events that can be foreseen and their probabilities
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calculated, while uncertainty deals with the present. A contingency plan is made for known
risks, and on the other hand management reserve is used to manage uncertainty or unknown
risks. For example suppose during the course of a project, a company losing an experienced
project team member to its competitor is a risk, whereas losing a project team member on
account of sudden heart attack is an uncertainty.

 The tasks, people, capital and other limited resources will change as the project moves
from one phase to the next in the project life cycle. There are five phases of project
management-initiation, planning, execution, monitoring and control and finally close out. As
the project moves from one phase to another, say for example from planning to execution,
more amount of resources and capital will be required to execute various tasks which were
planned on paper.

 Once the goal is achieved, the organization created for it is disbanded or sometimes it
is reconstituted to begin the work on a new project. A project has a defined time span and
hence after the project is completed, the entire project team is disbanded and used for other
projects.

 It is structured as it has interdependencies between the tasks and the activities. All of
the tasks required to achieve the project’s scope are sequenced according to their
dependencies for each other, and then resources are linked to the tasks and a project
schedule constructed to estimate the duration of the project, calculate critical paths and
activities and monitor and control the same. Preparing a cup of filter coffee illustrates this
concept, where we have to follow certain tasks, which are dependent on one another.

1.3 Classification of Projects
Projects can be classified on following basis:
 Basis of Activity: industrial or non-industrial project.
 Basis of Ownership: private sector, public sector or joint sector.

Basis of Size
 Small scale projects (cost less than ` 3000 million)
 Medium scale projects (cost between ` 3000 million to ` 20,000 million)
 Large scale projects (cost greater than ` 20,000 million)
 Grass root
 Expansion
 Debottlenecking

Basis of Quantification
Quantifiable projects - power, chemical, refinery, etc.
Non-quantifiable projects - health, education, etc.

Basis of Sector
 Agricultural sector
 Irrigation and Power sector
 Mining sector
 Communication
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 Shipping and Transport
 Social service
 Hydrocarbon

Basis of Economies
 Capital intensive
 Labour intensive

Basis of need of the project
 Expansion project
 Diversification project
 Debottlenecking project
 Backward and Forward Integration project

Basis of Service
 Educational project
 Research and Development project
 Health and Welfare project
 Waste Management
 Any service

1.4 Five Dimensions of Project
(Scope, Quality, Cost, Time, Risk)

There are five dimensions of the project-scope, quality, cost, time, and risk. These variables are
interrelated. A change in any one of these will affect the others.

Imagine a simple project–you want to paint your complete house. A marriage is going to take
place in your house of your brother. So, you sit down and do some thinking about this painting work
and decide that you will start painting the front room to start with, and then the dining room,kitchen,
master bedroom and other rooms.You will have three coats of plastic emulsion paint available in the
market on all the walls.You do a rough calculation and sum it up and find out that the paint will cost
you ` 1,50,000,and it will take ten days to do the work using normal paint brushes. Your friend has a
machine that can spray the walls, which is much quicker. Unfortunately, it does not always work and
is liable to spray paint all over the place, including any uncovered furniture and tiles, so you chose not
to use it.

The information here has defined some important things about your project:
 Scope: is all the work necessary to be carried out to meet project objectives. The scope

statement describes the major tasks of the project. Scope of the project consists of the
deliverables and work breakdown structure, which set the boundary limits of the project, and
can be used later to determine if more work is being added to the project. In this case, the
scope is to paint the entire house with three coats of plastic emulsion paint.

 Quality: is one of the critical success factors for any project. Quality is complex concept
and depending of what the project produces; the way quality is measured will vary
considerably. However, most deliverables can be created in some way with different levels
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of quality. By changing the level of quality, you make more or less work to produce the
deliverables. Project quality management is tightly integrated with other aspects of
managing a project, especially scope management, expectations management, risk
management, time management, and cost management. In this case, quality is defined in
terms of using three coats of paint on all the walls.

 Time: Time estimation is a skill essential for good project management. Time estimates
drive the project in terms of planning and meeting delivery deadlines. Time estimates are
important as inputs in planning and scheduling techniques like CPM/PERT. Often it is seen
that people underestimate the amount of time needed to implement projects, especially when
tasks to be carried out are unknown. In this case, the estimated time considered is ten days.

 Cost: Cost estimates just like time and budget estimates need to be accurate, as they become
the baseline to determine project performance and lifeline for control.Past experience is a
good starting point for developing time and cost estimates, and then refined by taking into
account the current project scope, site conditions, and various estimation methods. In this
example the cost estimate considered is ` 1,50,000.

 Risk: Risks are inherent in any projects. No amount of planning can overcome risk or the
inability to control chance events. Risk is an uncertain event, which can have a positive or
negative influence on a project. In this case, one can choose low-risk option (painting by
hand). There is an alternative, high-risk option of doing it with spray painting machine. If
one chooses to use the machine, he may do the work more quickly, but there are risks to the
furniture and your tiles getting damaged or the other risk is that the painting machine may
not work.

These five variables in project are not independent, but interdependent variables. Change any one
of them and it may impact the others.So for example, change the scope and add loft in the house to be
painted as well, and this will increase the time and the cost.However, if one agrees to have two coats
of paint on the walls, or alternatively take the risky option and use your friend’s spraying machine,
you may still be able to do it in the original time and cost but with the increased scope.Alternatively,
by spending more money and getting in a couple of professional painters, you may be able to reduce
the time and increase the quality of the end result. There are a vast number of ways you can juggle
between these five dimensions of your project.

Business projects are far more complex than this, but the principle still holds. Once you
understand these five dimensions, you can trade them off to get optimal result you need. For example,
often in projects there are conditions set, such as the project must be done within budget, or it must be
completed before time. If you do not think you can achieve this, then by looking at changing the scope,
or the quality of your deliverables, or taking a higher risk proposal, you may be able to meet these
conditions.

This is explained in the table below where two examples are being taken regarding these five
dimensions and trade-off decisions.

Details Project One Project Two
Build exclusive houses in Mahim
(West), Mumbai, India for Non-
resident Indians (NRI).

Transportation of over
dimensional consignment.

1. Scope Seven 3200 square feet, five
bedroom, Vaastu compliant
houses, each with an exclusive
balcony at the front end and back

Transportation of 4.5 metre
diameter, 40-meter length and 450
tons weight equipment to be
transported from Kurla works to



6 Project Management

end of the house,elegant entrance
with CCTV, full height French
windows, video door phone,
unrestricted view of the coastline,
24×7 security and three garages.

Mumbai Port on Free Alongside
Ship (FAS) basis by road and
water transport by trailer and
barge respectively.

2. Time to complete Two years from start time. Fifteen days from loading of
equipment on the trailer.

3. Quality Italian style interiors/PEX
Plumbing, Designer bathroom
fittings as per customer
expectations.

Hydraulic trailer with adequate
axles to take the load, and also
making use of best barge available
in the market.

4. Cost ` 1400 million plus registration,
plus stamp duty, plus GST for all
seven houses.

` 20 million plus service charge.

5. Acceptable level of risk Low Medium
6. Trade-off decision Quality of plumbing, fittings,

interiors to be lowered to reduce
cost.
Develop one more house in the
same plot (Increased FSI granted
on merit by the concerned local
body in the same cost and time).

Old hydraulic trailer with slightly
worn off tires.
Barge to load another equipment
along with ODC consignment of
the same customer without
charging extra, but the time taken
will slightly increase.

1.5 Critical Success Factors of Projects
(a) Agreement on the project smart goals by all stakeholders.
(b) Clearly, defined plan with assigned responsibility and accountability.
(c) Scope changes are effectively managed.
(d) Communication channels are in place to inform relevant stakeholders of the progress of the

project.
(e) Support from top management and provision of funds and resources on time, as agreed.
(f) Practical approach by all stakeholders mainly customers and their consultants.
(g) All stakeholders keeping in mind health of the project take quick decisions.
(h) Innovations in project execution and closure.
(i) Most importantly, project manager should elicit commitment from team members and all

other stakeholders.
(j) Quick identification and resolution of conflicts.

What Exactly is a “Successful Project”?
(a) That meets business or organizational objective or
(b) Project produces all the stated deliverables as per the contract or
(c) Project completes within the approved schedule or
(d) Project complete under the approved budget or
(e) Projects meet expectations of key stakeholders including the customer.
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1.6 Common Reasons for Failure of A Project
(a) Lack of leadership
(b) Deficiencies in project selection and prioritization
(c) Wrong selection of project
(d) Lack of commitment/support from management
(e) Poor/Wrong selection of vendors/suppliers
(f) Unrealistic timelines
(g) Too many competing priorities (delivery, scope, time, cost, performance)
(h) Unclear outcomes/expectations
(i) Unrealistic resources
(j) People pulled away from the project
(k) Politics within the organization
(l) Change of government policy/legislation

(m) Lack of “Big Picture” for the team-local optima rather than project optima
(n) Poor planning
(o) Accidents and loss of human life at project site
(p) Changing standards and specifications
(q) Mismanaged budget
(r) Insensitivity of some stakeholders
(s) Poor communication management
(t) Non-adherence to delivery schedule by contractors/subcontractors/vendors/suppliers
(u) Too much time is taken to place purchase order on vendors
(v) Fear of decision making by project managers, customers, consultants or other stakeholders
(w) Inability to manage risks (risk management process not in place)
(x) Under quoting by main contractor in LSTK contracts due to intense competition/low budget

of the customer
(y) Funds not allocated as promised or as per contract by the customer

1.7 Goals of A Project
The primary goal of the project is to manage “the triple constraints”, the project manager’s

triangle or Iron Triangle, as shown in the Diagram 1.1 below (HSE-Health, Safety, and Environment).
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Diagram 1.1: Main Project Constraints

Scope, schedule and cost are the three related variables that often determine what you can achieve.
The basic formula is Scope = Schedule + Cost.

One of the difficult tasks any project manager will face is balancing a project’s schedule, cost and
scope. If you change one of these variables, you will need to change at least one of the others.
Knowing from the start which of these variables is most important to each stakeholder will help you to
make appropriate trade-offs. However, most trade-offs happen during the course of a project.

By looking at the three constraints in the above triangle, one can clearly see that if the schedule
begins to miss the deadline, the other two elements get affected. For example, one can get the project
back on track by getting more resources arranged, obviously by this plan of action the cost will
increase. Another way is to reduce the scope that was originally planned and agreed, or by taking more
time to complete the project.

A experienced project manager makes sure he understands which of these three faces of triangle
or elements is paramount. In other words, what is the most important-the schedule, the scope or the
cost?After a project manager finally decides, he will work to keep all the elements in balance as the
project progresses.

This brings us to the key factors essential to the success of all projects:
Agreement among the project team and stakeholders, which includes the customers and

management on the objectives and goals of the project. Without clear goals and agreement among
everyone involved, project will not meet the desired outcome.

Support from management for providing resources, and removing organizational obstacles.
Project managers rarely have enough authority of their own to execute major decisions and policies
necessary to complete the project, and hence higher management support is a necessary and sufficient
condition to manage the project.

Effective communication that is appropriate with all stakeholders. Without clear, concise
communication, the project team will never agree on goals and then meet them. The project manager
must examine from time to time the ongoing communication and make necessary changes both in oral
and written communication to ensure everybody is on the same page and focused on meeting the
project goals.

The project manager can discuss with higher management to establish the relative importance of
each criterion. One technique that is useful for this purpose is completing a priority matrix for the

Project Manager’s Triangle
(The Triple Constraints)

HSE

CostTime

Quality
(Scope and Performance)
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project that identifies which criteria is under constraint, which should be enhanced, and which can be
accepted.

Constraint-The original parameter is fixed. The project must meet the completion date,
specification, and scope of the project, or budget.

Enhance-Given the scope of the project, which criterion should be optimized? In the case of
schedule and cost, this actually means taking advantage of opportunities to either reduce costs or
schedule. Conversely, with regards to scope, enhancing means adding value to the project.

Accept-For which criteria is it acceptable not to meet the original parameters?When trade-offs
have to be made, is it permissible for the schedule to slip, to reduce the scope of the project or to go
over budget?

In the example of painting the house, suppose the constraint is time since marriage is going to
take place in the house, one can enhance the quality by appointing professional painters and accept
spending more money, reduce risk and add value to the project.

1.8 The Traditional Approach to Project Management
The Project Management Institute (PMI) divides the project management process into five

distinct activities, which form the traditional approach to Project Management,and constitutes the life
cycle of the project.

Initiating Planning Execution

Monitoring and ControllingClosing

Diagram 1.2: Five Processes of Project Management

Project Initiation
This process is the first stage of the project life cycle and involves starting up a new project,

usually in response to a need.The phase begins when a project and a project manager are named in a
project charter and is completed when the project rules are approved. Agreeing this written document
means that interested stakeholders on the project approve goals, approach and cost-schedule-quality
equilibrium. Most important, project initiation acknowledges in principle that the project should begin
and the organization commits the resources to working on the project.

Within the initial phase, business opportunity is identified; a project team is appointed to prepare
a business case, which defines the business opportunity in detail. The project sponsor then approves
the business case and allocates funding to carry out detailed feasibility study. Some of the things that
will be accomplished during this process are:

(a) Defining the major goals of the project
(b) Establishing project selection criteria
(c) Assigning the project manager
(d) Writing the project charter
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(e) Obtaining sign-off of the project charter
(f) Conducting detailed feasibility study

Project Planning
The planning phase begins when the project has been formally approved and financial closure of

the project is completed. After the rules are approved, the project manager begins building the project
plan. At this stage, budget schedule and cash flow are decided. This step also includes the sequence in
which the work will be done, who will do what, and how long each step will take.

The plans are created during this phase to ensure that the project is delivered on time and within
budget. Here, the project manager and planning team figure out exactly what needs to be delivered.
Based on the deliverables, a well-defined budget, time lines & project schedule are created. At the end
of the planning phase, all parties must approve not only the plan, but also any necessary changes to the
project rules. Some of the things that will be realized during this process are:

 Having project plan document in place
 Writing project scope document
 Selection of the project team
 Conducting project kick off meeting
 Deciding project deliverables
 Establishing a project budget
 Determining special skills needed to accomplish project tasks

Project Execution
The project execution phase is most likely the longest phase in the project life cycle, and requires

maximum efforts and resources to make the plan work. At this stage, the actual work is performed as
approved in the plan. This phase takes maximum amount of the project’s effort.

At this stage, the focus is on performing and supervising all activities to create a tangible product
or service as outlined in the project plan. This phase is necessary to make sure project deliverables and
project objectives will meet stakeholder’s expectations,here you engage the team regularly to make
sure everyone is on track. If you have initiated and planned your project well, executing your project
will be much easier.Some of the things accomplished in this phase are:

 Developing a detailed schedule.
 Estimating time duration and manpower for tasks.
 Obtaining project resources.
 Conducting status review meetings.
 Communicating project status information to stakeholders.
 Managing project progress.
 Implementing quality assurance plan.

Project Monitoring and Control
In every phase of your project, you will consistently monitor and control progress. You will make

sure everything is going as expected, if something gets off track, you will handle the required changes.
You communicate project process to key stakeholders. When deviations from the plan occur,
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corrective action is taken to get the project back on track or if this is not possible, the plan is changed
and approved, which becomes the new baseline against which progress is tracked.

The project monitoring is not a one-time activity; it is ongoing process that consists of continuous
feedback and support, correction of emerging errors, and updates to scope, budget and resources.
Some of the things accomplished in this phase are:

 Monitoring performance against plan.
 Taking corrective action when measures are outside the limits.
 Evaluating the effectiveness of the corrective actions.
 Ensuring that project progress continues according to the revised plan.
 Reviewing and implementing change requests.
 Managing conflicting situations.

Project Closing
Project closing is a formal ending of a project. As you close your project, you check the result

against the desired outcome. You recognize the team and document lessons learned. Contract closure
is an administrative function & which examines and resolves any remaining open items.

Diagram 1.3: Project Life Cycle and Cumulative Expenditure

This is the smallest phase of the project, but no less important than others. Some of the things
realized during this phase are:

 Obtaining acceptance of project deliverables from customer.
 Documenting the lessons learned over the course of the project.
 Archiving project records.
 Formalizing the closure of the project.
 Releasing and reassigning project resources.
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Not all projects will include all the five processes as a project can be terminated prior to
completion. Projects may revisit the planning, executing, monitoring and controlling throughout the
project lifecycle as shown in the Diagram 1.2.

The cumulative expenditure of the project with time is as per the curve shown in Diagram 1.3.

1.9 Model for Project Management
The model for project management as proposed by the Project Management Association is shown

in Diagram 1.4. The success of a project as per the model depends on four core areas and four
performance areas as facilitating functions:

Diagram 1.4: Areas of Project Management

The four core areas are:
 Scope Management
 Time Management
 Cost Management
 Quality Management

The four functional areas are:
 Human Resource Management
 Communication Management
 Risk Management
 Procurement Management

Project integration by management must be ensured by coordination of these areas and functions
and applications of tools and techniques to achieve success thereby meeting stakeholder’s needs and
expectations.

Core areas for management

Project Integration Management
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1.9.1 Human Aspect of Project Management
One of the prominent skills a project manager must possess in todays world of management is

people skill. Considering the work pressure, abundant stress, from performing project activities under
uncertainty, can have a negative impact on their performance resulting in productivity of some if not
all team members coming down during the execution of the project. Keeping this in mind project-
based organizations nowadays has considered the need for developing soft skills in project managers
more than before.

People play an important part of a projects success, especially when a group of people working
independently produce an outcome for which they hold themselves accountable. For larger projects a
number of people will be involved at different phases of the project. These people are collectively
known as the project team and it is this team that the project manager will be managing, motivating,
directing and producing results. The project team will be temporarily formed specifically for the
purpose of achieving the goal, after which they will disband.

For successful planning & execution of a project, a satisfactory human relation is a must to
harness the problem solving power of a diverse team and make base collection of individuals to a
cohesive unit.

It has been found that project managers spend most of their time in sorting out technical and
financial problems of the project during execution it, while they are unaware of that the source of all
problems in the project is related to the human issues of the project. Therefore, it is necessary for
project managers to learn and possess soft skills, which today are one of the important skills besides
project and business management skills to operate successfully in an international level. They need to
apply them in practice to increase job satisfaction and eventually team member’s productivity.

1.10 Challenges in Project Management
The primary challenge of project management is to achieve all of the project goals and objectives

while adhering to project constraints-scope, time, cost and quality.
Let us review the key reasons why projects are challenging to manage:
Misalignment between projects and their business objectives: Most projects start out closely

aligned with their business objectives, but over a period of time gaps inevitably occurs. Projects drift
and objectives change and evolve. The project manager has to be vigilant and redirect the project
deliverables to meet stakeholders’ expectations.

Unchartered Territory: Each project is unique. The work to be done has likely never been done
before by the project team members in this particular environment. For example, the soil condition at
new project site may require more civil work than planned both in terms of cost and time.

Multiple expectations: Each project has multiple stakeholders that each one have their own
needs and expectations for the project. This is the biggest challenge the project manager faces
especially when there are many stakeholders in a project.

Poor communication: Due to natural organizational boundaries, number of communication
channels and team development stages, communication of project information must be proactively
managed to ensure proper flow to the project team and stakeholders.

Balancing the competing demands: Every project is defined to produce one or more
deliverables (scope), within a definite time period (time), within budget (cost) with limited set of
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resources. In addition, the deliverables must achieve a certain performance level (quality) and meet the
expectations of stakeholders. Each of these factors can affect the others, as shown in Diagram 1.5.

Diagram 1.5: Balancing Competing Demands

Inadequate skills: A project may require special skills that the project team may not possess.
Project manager in such cases has to determine the needed competencies and recommend training or
else outsource or hire additional team member from outside.

Collaboration: Team dynamics comes in picture as your project team consists of stakeholders
across the organization from different functional areas that are likely not accustomed to working
together. The project manager must manage overlaps in the organizational approval where competing
priorities play a role for shared resources. Often the project manager plays a key-facilitating role in
this collaboration process.

Estimating the work: Estimating project work is difficult, yet the time and cost dimensions of
the project are built upon these estimates. Given that the work of the project is often unique, it is
difficult to accurately estimate the effort for individual tasks/work packages.

Lack of accountability: A lack of accountability can affect project performance adversely,
affects team morale, finger pointing becomes all-too-common feature and ultimately the project comes
to a standstill.

Changes in scope: Also known as “scope creep” where the stakeholders keep on changing the
scope at intervals during the execution of the project, resulting in affecting the project schedule and
cost in particular. The project manager in such case must evaluate each request for change and decide
how and if to implement it, keep records of the same and communicate to the stakeholders the impact
on project deadlines and on budget.

Impossible deadlines: Accepting impossible project deadlines upfront reluctantly and then
asking the team for the impossible can quickly result in declining motivation and productivity. In
general, the entire morale in the organization goes down. It is prudent not to accept impossible project
deadlines and concentrate on projects, which are beneficial to the organization.

Poor performance of subcontractors/vendors/suppliers: This is one of the main reasons for
project not been able to meet project deadlines and upset the project plans on a repetitive basis. For the
entire project, project manger needs to anticipate the severity of the issues and obstacles that are likely
to surface and take timely counter measures to correct the situation.

Scope Scope/Quality
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1.11 Emerging Trends in Project Management
Project management over a period of years has changed and adopted to change in market

conditions to deliver value to the stakeholders. Over the years, the position of project manager has
evolved from a person with technical background with command and control to an all round
personality with addition of management skills and soft skills to take an in-depth approach, and plan
solutions to complex tasks.

Increasing globalization will affect project management in coming decade. Working across
cultures and working remotely from other team members will become increasingly common. We will
find more attention paid to techniques for supporting virtual teams and management tools and
techniques to facilitate effective interactions for global management across distance. In addition to
improvements in project management processes, trends stated below are emerging in this professional
field, which will give shape to a project management in the foreseeable future:

Geographically Dispersed Project Teams: More and more project teams are working across
different geographies to reduce costs and raise efficiency. It is common for large projects to have
significant portions outsourced to India or other emerging economies with different time zones. For
example a multinational engineering, procurement and construction company in hydrocarbon sector
having head office in Milan, can have their process licensors in USA or in France, have their
engineering hub with other functional departments in India, and a have a procurement hub in UAE, as
well as in India. They interact with each other through conference calls and by emails. The team in
India take up LSTK jobs in India, while the team in Milan quotes and takes up jobs on LSTK basis
across the globe except India with engineering work done for all the jobs in India. This gives the
company a lot of flexibility in their operations and also helps them to cut cost. Cloud computing
enables better document collaboration across multiple locations and electronic devices.

Virtual Learning: There is more and more virtual project management training courses on line.
It is seen that graduates often limited by finances who cannot afford or those who are working and do
not have time cannot attend in-person classroom training.

However, training providers are filling the gap with cost-effective virtual training that provides
the same qualifications, but at a lower cost and youngsters who wish to enter project management field
can follow this route.

Project Management Office: A project management office (PMO) generally external to the
organization sets, maintains and ensures standards for project management across that organization. It
supplies project managers and also provide schedule and budget support to organizations. Thus, PMO
becomes the hub for people who want to make a career out of project management. Although they
loan the project manager to the organization, they are not responsible for the project success or failure.
Its focus is to ensure that the organization’s projects align with the organization’s strategic business
objective. Organizations seeking more efficiency and tighter monitoring of IT projects are opening
project management offices in growing numbers.

Agile Project Management: Agile project management is an iterative method of management.
Software development and engineering companies have been using agile management for sometime. It
renounces bureaucracy and extensive planning. This concept of project management is now gaining
ground in these industries where complex changes to a project’s scope can happen frequently
throughout a project’s lifecycle.

This iterative method produces incremental delivery of finished products so that the project’s end
goal is always in line with the needs of the customer. In effect, the agile method produces several
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smaller projects, each providing a client with a working deliverables. The client then provides
feedback to the design and engineering team, who have the option to continue the project or terminate
it and accept the deliverables provided thus far.

Agile is based on the concept that three main perceptions of traditional project management are
erroneous:

1. It is possible to plan a large project.
2. It is possible to make adjustments against late changes.
3. It makes sense to lock big projects early.

Agile management rejects these perceptions based on uncertain nature of project management
environment.The agile process instead believes on nimble teams, customer collaboration, working
software and anticipating and responding to changes.

Scrum: Scrum is a variation on the agile methodology specifically aimed at the development and
delivery of software. It prioritizes the work that matters most and breaks it down to manageable parts
and this process gets repeated. Projects progress via these series of iterations called sprints; at the end
of each sprint the team produces a potentially deliverable product. True to the agile method, scrum
projects use lightweight administrative staff.

Scrum is a complex system that is radically different from other forms of project management. It
requires extensive training for staff and management alike and requires adherence to the scrum model
to succeed.

1.12 Project Portfolio Management
While project management is about executing projects right by efficient utilization of resources,

portfolio management is about management of all projects and executing the right projects. Projects
portfolio management (PPM) refers to a process used by project managers and project management
organizations to analyze the potential return on doing a project. PPM gives organizations and the
management the ability to see the big picture, and meet its main strategic objectives.

Project portfolio management follows a top-down approach, and places great value on resource
planning and resource conflict resolution, which in turn increases value creation in a business.

There are a number of worthwhile initiatives in front of the management, but on account of
limited people and resources, the management knows that far too many projects will not deliver
promised benefits. All these factors clearly point out that it is absolutely essential to view projects as
investments that need to be carefully analyzed, chosen and regularly monitored. PPM is the means for
doing so.

1.13 Project Appraisal
The project appraisal follows the project formation phase resulting in the preparation of

feasibility Report (FR). The main objective of project appraisal is to ultimately decide whether the
project proposed or sponsored in the FR has to be accepted for Capital Investment or be rejected.

A project has to be appraised on various criteria as shown in Diagram 1.6. These criteria’s are not
independent but are highly interrelated.
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Diagram 1.6: Components of Project Appraisal

Technical Appraisal: involves detailed information on the following aspects:
1. Selection of process or technology
2. Scale of operation- size of plant
3. Raw Material availability
4. Collaboration agreement
5. Product-mix
6. Selection and procurement of plant and machinery
7. Plant location
8. Plant layout
Financial Appraisal: to carry out the financial appraisal i.e. cost of the project over its life cycle,

CAPEX (Capital Expenses) and OPEX (Operational Expenses), Return on Investment (ROI), one
needs following data:

1. Estimation of cost in various stages of implementation
2. Estimation of likely revenue earnings in the future
3. Cost of capital
4. Risk analysis of the project i.e. the variability of actual returns from expected returns

through sensitivity analysis
Commercial Appraisal: Involves looking at the following criteria:
1. Demand for goods and services
2. Distribution channel
3. Pricing of goods and services
4. Government policies with respect to HSE (Health, Safety, Environment)
Economic Appraisal: the criteria for economic appraisal are:
1. Output of goods
2. Growth of revenue
3. Growth of employment
4. High earnings to owner
5. Growth of national income
6. Foreign exchange earnings
Managerial Appraisal: the quality traits in the managerial appraisal are:
1. Integrity
2. Vision

Project
Appraisal

Technical Financial Commercial Economic Managerial Organizational
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3. Leadership.
4. Skills-technical and financial
5. Team management
6. Commitment
Organizational Appraisal: is the process of monitoring organization’s internal environment to

identify strengths and weaknesses that may influence the firm’s ability to achieve goals.
Organizational appraisal looks at:

1. Identifying strengths and weaknesses
2. Distinct core competencies
3. Identifying opportunities and threats
4. Strategic cost analysis

1.14 Demand Forecasting
Demand forecasting refers to the prediction of a future demand for a product or a service on the

basis of the past events and prevailing trends in the present.
An organization faces several internal and external risks, such as intense competition,

advancement in technology, inflation, recession, and change in government taxes and duties.Therefore,
most of the business decisions of an organization are made under risk conditions or uncertain
conditions.

An organization can lessen the adverse effects of risks by determining the demand or sales
forecasts for its products and services in future.Apart from this, demand forecasting provides a deep
perception into the organization’s capital investment, and expansion decisions. An organization can
forecast demand by making own estimates called guess estimate or taking the help of specialized
consultants or market research agencies for better objective estimates.

The objectives of demand forecasting can be short term,for example-formulating pricing policy,
arranging finance, etc as well as long term, for example investment in various expansion and/or
grassroot projects, determining size of the plant, etc.

The steps involved in demand forecasting are as follows:

1. Set the Objective
This is the first and foremost step of the demand forecasting process. An organization needs to

clearly state the purpose of demand forecasting before initiating it.

Setting objective of demand forecasting involves the following:
(a) Deciding the time period of forecasting whether an organization should opt for short-term

forecasting or long-term forecasting.
(b) Deciding whether to forecast the overall demand for a product or service in the market or

only- for the organizations own products or services.
(c) Deciding whether to forecast the demand for the whole market or for a particular segment of

the market.
(d) Deciding whether to forecast the market behaviour or market share of the organization.
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2. Determine Time Period
Involves deciding the time perspective for demand forecasting. Demand can be forecasted for a

short period or for long period. In the short period, determinants of demand may not change
significantly or may remain constant, whereas in the long run, there is a significant change in the
determinants of demand. Therefore, an organization determines the time period on the basis of its
objectives.

3. Select Method for Demand Forecasting
A wide range of time series forecasting methods such as exponential smoothing method and

moving average method is available to the marketing analyst to improve understanding of future
scenario under risk or uncertainty, and aids strategic decision making such as project initialization.
Details of these methods with illustrations are given below. Selecting the suitable method is necessary
for saving time and cost and ensuring the reliability of the data.

4. Collect Data
Requires gathering primary or secondary data. Based on the information gathered from secondary

sources (Official Publications, Economic Survey Report, Monthly & Annual Bulletins from Reserve
Bank of India/Ministry of Commerce, etc.), and through market research, you can get deeper insight of
the market behaviour.

5. Estimate Results
Involves making an estimate of the forecasted demand for predetermined years. The results

should be easily interpreted and presented in a uasable form to analyse.

1.13.1 Demand Forecasting Methods
1. Simple exponential smoothing method

This technique is used for smoothing time series data. It is of the most successful forecasting
methods and is suitable for forecasting data with no trend or seasonal pattern. Simple exponential
smoothing is an averaging technique that uses unequal weights, with the weight applied to past
observation declining in an exponential manner.

In general, Ft+1 = Ft +  et

Where Ft+1 is the forecast for the year t + 1
 is smoothing factor, which lies from 0 to 1
et = St – Ft

Ft = forecast for the year t
St = Actual demand for the year t
A measure of overall error of the forecasts made is the mean absolute deviation (MAD). It is

calculated by summation of the absolute values of the forecast errors by the number of time periods.
Thus, MAD =  |St – Ft |/n
In a given situation, we select the value of smoothing constant, which has the lowest MAD value.

Note: The mean absolute percentage error (MAPE) also known as percentage deviation (MAPD), is a measure of
prediction accuracy of a forecasting method in statistics for example in trend estimation. It usually expresses as
a percentage, and is defined by the formula:
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where, St is the actual value and Ft is the forecasted value.
Thus, MAPE is the average percent error for each time period or forecast minus actuals divided

by actuals. Multiplying by 100% makes it a percentage error (measures the size of the error in
percentage terms), thus making easy to interpret.

Many organizations focus primarily on the MAPE when assessing forecast accuracy. MAPE is
however, scale sensitive and should not be used when working with low-volume data.

Moving Averages
As a tool of forecasting, the method of moving averages attempts to forecast values on the basis

of the average of the values of past few periods. Successive values are calculated by considering the
new values the new value and dropping the old one. For example, a four month moving average is
obtained by adding the demand during the last four months and dividing the sum by 4.With each
passing month the most recent month’s data is added to the previous three month’s values, and
dropping the value of the earlier months.

Weighted Moving Averages
In the Moving Average Method, equal weight ages were given to all the periods considered. In

this method, the most recent period is given maximum weight age, lower weight age to the preceding
month and so on. For example, in a three monthly forecast, the immediately last three months values
are given weight age of 3, 2, 1 respectively.

Weighted Moving Average is product of the recent forecasts and denominator is the summation
of weights used. For three months, forecast denominator is equal 3 + 2 + 1 = 6.

Trend– Adjusted Exponential Smoothing
The simple exponential smoothing and moving averages methods fail to respond to the presence

of trends, if any. The method of exponential smoothing however can be modified so that it makes
adjustments for trend.

If Yt is observed (actual) value of the time series at time t, then first obtain the smoothed level St

at time t as follows:
St =  Yt+ (1 – ) (St–1 + Bt-1)

And Bt = (St – St-1) + (1 – ) t–1

Where, Yt = Actual level at time series at time t
St = Smoothed level at time t considering the trend
 = Smoothing constant with a value between 0 & 1
Bt = Smoothed value of the slope at time t
 = smoothing constant like , for obtaining smoothed value of the slope, with values ranging

between 0 & 1
Having obtained St and Bt, we can calculate the forecasted values for m periods ahead as:
Ft+m= St+ mBt


	Blank Page
	Blank Page
	Ch 1 Project Management Overview.pdf
	1.1Introduction
	Someexamplesofprojectare:

	1.2CharacteristicsofAProject
	1.3ClassificationofProjects
	BasisofSize
	BasisofQuantification
	BasisofSector
	BasisofEconomies
	Basisofneedoftheproject
	BasisofService

	1.4FiveDimensionsofProject
	(Scope,Quality,Cost,Time,Risk)

	1.5CriticalSuccessFactorsofProjects
	WhatExactlyisa“SuccessfulProject”?

	1.6CommonReasonsforFailureofAProject
	1.7GoalsofAProject
	1.8TheTraditionalApproachtoProjectManagement
	ProjectInitiation
	ProjectPlanning
	ProjectExecution
	ProjectMonitoringandControl
	ProjectClosing

	1.9ModelforProjectManagement
	Thefourcoreareasare:
	Thefourfunctionalareasare:
	1.9.1HumanAspectofProjectManagement

	1.10ChallengesinProjectManagement
	1.11EmergingTrendsinProjectManagement
	1.12ProjectPortfolioManagement
	1.13ProjectAppraisal
	1.14DemandForecasting
	1.SettheObjective
	Settingobjectiveofdemandforecastinginvolvest

	2.DetermineTimePeriod
	3.SelectMethodforDemandForecasting
	4.CollectData
	5.EstimateResults
	1.13.1DemandForecastingMethods
	1.Simpleexponentialsmoothingmethod

	MovingAverages
	WeightedMovingAverages
	Trend–AdjustedExponentialSmoothing

	1.15ProjectAppraisalTechnique
	1.Paybackperiod
	Merits
	Limitations

	2.DiscountedCashFlow(DCF)
	(i)NetPresentValue(NPV)
	Merits
	Limitations
	(ii)InternalRateofReturn(IRR)
	Merits
	Limitations
	(iii)ProfitabilityIndex(PI)
	PI=PVofCashFlows/CashOutflow

	Merits
	Limitations


	1.16ProjectContracts
	1.16.1TypesofContract
	LSTKContract
	(i)PieceworkContract
	(ii)CostplusPercentageContract
	(iii)LabourContract
	AdvantagesofLSTKProject
	DisadvantagesofLSTKProjects

	AdvantagesofNon-TurnkeyProjects
	DisadvantagesofNon-TurnkeyProjects

	1.17RoleofConsultantsinProjectManagement
	1.18ContractClosure
	1.19LegalAspectsofProjectManagement
	1.20GovernmentPoliciestoProjectLocation
	1.21KeyPoints
	1.22SolvedIllustrations
	Solution:
	Solution:
	Solution:
	Solution:
	Solution:
	Solution:(i)
	Solution:
	Solution:
	Solution:
	CalculationsforProjectXforPaybackperiod:
	CalculationsforProjectYforPaybackperiod:
	ProjectX
	ProjectY
	ProjectX
	ProjectY
	ProjectX
	ProjectY
	ProjectX
	ProjectY
	Solution:
	Solution:
	Solution:
	Solution:
	Solution:
	ProjectA
	ProjectB
	Solution:
	Solution:
	Solution:(i)
	(ii)
	Solution:
	Solution:
	Solution:
	Solution:

	1.23Assignments
	1.24CaseStudies




