Chapter I

Project Feasibility Study

Introduction

The process of setting up a business is preceded by the decision to choose
entrepreneurship as a career and identification of promising business ideas upon
a careful examination of the entrepreneurial opportunities. Generation of ideas is
not enough; the business ideas must stand the scrutiny from techno-economic,
financial and legal perspectives. That is, after the initial screening of the ideas
that do not seem promising prima facie, you should conduct an in-depth
examination of the chosen three-four before settling for the one where you
would like to exert your time, money and energies. You should prepare a
business plan that will serve as the road map for effective venturing, whether
you may require institutional funding (in which case it is necessary to do so) or
not. Setting up of new business enterprises is a very challenging task; you are
likely to encounter many problems en route. It's advisable to be aware of these
problems as to forewarn means to fore arm!

What is a Feasibility Study?

As the name implies, a feasibility study is an analysis of the viability of an idea.
The feasibility study focuses on helping answer the essential question of “should
we proceed with the proposed project idea?” All activities of the study are
directed toward helping answer this question.

A feasibility study is a preliminary study undertaken to determine and document
a project's viability. The results of this study are used to make a decision
whether to proceed with the project, or table it. If it indeed leads to a project
being approved, it will - before the real work of the proposed project starts - be
used to ascertain the likelihood of the project's success. It is an analysis of
possible alternative solutions to a problem and a recommendation on the best
alternative. It, for example, can decide whether an order processing be carried
out by a new system more efficiently than the previous one.

Feasibility studies can be used in many ways but primarily focus on proposed
business ventures. Prospective investors with a business idea should conduct a
feasibility study to determine the viability of their idea before proceeding with the
development of the business. Determining early-on that a business idea will not
work saves time, money and heartache later.



A feasible business venture is one where the business will generate adequate
cash-flow and profits, withstand the risks it will encounter, remain viable in the
long-term and meet the goals of the founders. The venture can be a new start-
up business, the purchase of an existing business, an expansion of current
business operations or a new enterprise for an existing business.

Explanation

A feasibility study could be used to test a new working system, which could be
used because:

« The current system may no longer suit its purpose,

o Technological advancement may have rendered the current system
redundant,

» The business is expanding, allowing it to cope with extra work load,

o Customers are complaining about the speed and quality of work the
business provides,

o Competitors are now winning a big enough market share due to an
effective integration of a computerized system.

A list of factors that should be considered in your specific situation for
preparation of feasibility study is given below. However, the elements to be
included in a feasibility study vary according to the type of business venture and
the market. The success of a feasibility study is based on the careful
identification and assessment of all of the important issues for business success.
Depending on the business project, additional items may also be important.
Remember, the basic premise of a feasibility study is to determine the potential
for success of a proposed business venture.

Description of the Project
Identification and exploration of business scenarios

» Identify alternative scenarios or business models of what the project may
entail and how it might be organized. These may come from the idea
assessment or market assessment that you may have already completed.

» Eliminate scenarios and business models that dont make sense.

o Flesh-out the scenario(s) and model(s) that appear to have potential for
further exploration.

Definition of the project and alternative scenarios and models
« List the type and quality of product(s) or service(s) to be marketed.

o Outline the general business model (ie. how the business will make
money).



» Include the technical processes, size, location, kind of inputs
» Specify the time horizon from the time the project is initiated until it is up
and running at capacity.

Relationship to the surrounding geographical area

» Identify economic and social impact on local communities.
Identify environmental impact on the surrounding area.
Within a feasibility study, following areas must be reviewed.
Pre-Feasibility Study

A pre-feasibility study may be conducted first to help sort out relevant
alternatives. Before proceeding with a full-blown feasibility study, you may want
to do some pre-feasibility analysis of your own. If you find out early-on that the
proposed business idea is not feasible, it will save you time and money.
However, if the findings lead you to proceed with the feasibility study, your work
may have resolved some basic issues. A consultant may help you with the pre-
feasibility study, but you should be involved. This is an opportunity for you to
understand the issues of business development.

Market Assessment

A market assessment may be conducted to help determine the viability of a
proposed product in the marketplace. The market assessment will help you
identify opportunities in a market or market segment. If no opportunities are
found, there may be no reason to proceed with a feasibility study. If
opportunities are found, the market assessment can give focus and direction to
the construction of business alternatives to investigate in the feasibility study. A
market assessment will provide much of the information for the marketing
section of the feasibility study.

Market/Marketing Feasibility

A market, whether a place or not, is the arena for interaction among buyers and
sellers.

From seller's point of view, market analysis is primarily concerned with the
aggregate demand of the proposed product/service in future and the market
share expected to be captured. Success of the proposed project clearly hinges on
the continuing support of the customers. However, it is very difficult to identify
the market for one’s product/service. After all, the whole universe cannot be
your market. You have to carefully segment the market according to some



criteria such as geographic scope, demographic and psychological profile of the
potential customers etc. It is a study of knowing who all comprise your
customers.

Market Feasibility can be based on a marketing assessment that you may have
already completed. Market Feasibility includes:

Industry description

Describe the size and scope of the industry, market and/or market
segment(s).

Estimate the future direction of the industry, market and/or market
segment(s).

Describe the nature of the industry, market and/or market segment(s)
(stable or going through rapid change and restructuring).

Identify the life-cycle of the industry, market and/or market segment(s)
(emerging, mature)

Industry competitiveness

Investigate industry concentration (few large producers or many small
producers).

Analyze major competitors.

Explore barriers/ease of entry of competitors into the market or industry.
Determine concentration and competitiveness of input suppliers and
product/service buyers.

Identify price competitiveness of product/service.

Market potential

Will the product be sold into a commodity or differentiated product/service
market?

Identify the demand and usage trends of the market or market segment
in which the proposed product or service will participate.

Examine the potential for emerging, niche or segmented market
opportunities.

Explore the opportunity and potential for a "branded product".

Assess estimated market usage and potential share of the market or
market segment.

Sales projection

Estimate sales or usage.
Identify and assess the accuracy of the underlying assumptions in the
sales projection.



o Project sales under various assumptions (ie. selling prices, services
provided).

Access to market outlets

« Identify the potential buyers of the product/service and the associated
marketing costs.
» Investigate the product/service distribution system and the costs involved.

Economic feasibility

This involves questions such as whether the firm can afford to build the system,
whether its benefits should substantially exceed its costs, and whether the
project has higher priority and profits than other projects that might use the
same resources. This also includes whether the project is in the condition to
fulfill all the eligibility criteria and the responsibility of both sides in case there
are two parties involved in performing any project.

Economics is the study of costs- and- benefits. In regard to the feasibility of the
study the entrepreneur is concerned whether the capital cost as well as the cost
of the product is justifiable vis-a-vis the price at which it will sell at the market
place. For example, technically, silver can be extracted from silver bromide, (a
chemical used for processing the X-ray and photo films); but, the cost of
extraction is so high that it would not be economically feasible to do so.
Likewise, until recently cost of harnessing solar power was prohibitively high.
This cost-benefit analysis goes into financial calculations for profitability analysis
that is done under financial analysis. At this stage it is also useful to distinguish
between the economic and commercial feasibility; whereas economic feasibility
leads one to the unit cost of the product, commercial feasibility informs whether
enough units would sell.

Apart from the cost-benefit analysis as above, which we also refer to as private
cost benefit analysis, it is also useful to do what is known as social- cost-benefit-
analysis (SCBA). For example, the entrepreneur may be getting subsidized
electricity in which case private cost would be less than social cost. Likewise,
exporting units earn precious foreign exchange resulting into social benefits
being more than private earnings. Many a time, a project that is worthy on SCBA
may find greater favour with the support agencies.

Technical feasibility
This involves questions such as whether the technology needed for the system

exists, how difficult it will be to build, and whether the firm has enough
experience using that technology. The assessment is based on an outline design



of system requirements in terms of Input, Output, Fields, Programs, and
Procedures. This can be qualified in terms of volumes of data, trends, frequency
of updating, etc. in order to give an introduction to the technical system.

The issues involved in the assessment of technical analysis of the proposed
project may be classified into those pertaining to inputs, throughputs and
outputs.

e Input Analysis: Input analysis is mainly concerned with the identification,
quantification and evaluation of project inputs, that is, machinery and materials.
You have to ensure that the right kind and quality of inputs would be available at
the right time and cost throughout the life of the project. You have to enter into
long-term contracts with the potential suppliers; in many cases you have to
cultivate your supply sources. When Macdonald entered India, they developed
sustainable sources of supply of potatoes, lettuce and other ingredients for their
burgers. The activities involved in developing and retaining supply sources are
referred to as supply chain management. Under this analysis you are required to
do the following:

Raw materials

» Estimate the amount of raw materials needed.

» Investigate the current and future availability and access to raw materials.

o Assess the quality and cost of raw materials and markets of easily
substituted inputs.

Other inputs

» Investigate the availability of labor including wage rates, skill level, etc.
o Assess the potential to access and attract qualified management
personnel.

e Throughput Analysis: It refers to the production/operations that you would
perform on the inputs to add value. Usually, the inputs received would undergo a
process of transformation in several stages of manufacture. Where to locate the
facility, what would be the sequence, what would be the layout, what would be
the quality control measures, etc. are the issues that are to be looked into for
throughput analysis. Under this analysis you are required to do the following:

Determining facility needs

» Estimate the size and type of production facilities.
« Investigate the need for related buildings, equipment, rolling-stock



Suitability of production technology

« Investigate and compare technology providers.

o Determine reliability and competitiveness of technology (proven or
unproven, state-of-the-art).

» Identify limitations or constraints of technology.

Availability and suitability of site

o Access to markets.

o Access to raw materials.

e Access to transportation.

o Access to a qualified labor pool.

» Access to production inputs (electricity, natural gas, water, etc.).

o Investigate emissions potential.

« Analyze environmental impact.

» Identify regulatory requirements.

« Explore economic development incentives.

« Explore community receptiveness to having the business located there.

e Qutput Analysis: this involves product specification in terms of physical
features- colour, weight, length, breadth, height; functional features; chemical
material properties; as well as standards to be complied with such as BIS, ISO
etc.

Financial viability

The objective of financial analysis is to ascertain whether the proposed project
will be financially viable in the sense of being able to meet the burden of
servicing debt and whether the proposed project will satisfy the return
expectations of those who provide the capital. While conducting a financial
appraisal certain aspects has to be looked into like:

- Investment outlay and cost of project

- Means of financing

- Projected profitability

- Break- even point

- Cash flows of the project

- Investment worthiness judged in terms of various criteria of merit
- Projected financial position



Under this analysis you are required to do the following:

Estimation of the total capital requirements

Assess the "seed capital" needs of the business project and how these
needs will be met.

Estimate capital requirements for facilities, equipment and inventories.
Determine replacement capital requirements and timing for facilities and
equipment.

Estimate working capital needs.

Estimate start-up capital needs until revenues are realized at full capacity.
Estimate contingency capital needs (construction delays, technology
malfunction, market access delays, etc.

Estimate other capital needs.

Estimation of equity and credit needs

Identify alternative equity sources and capital availability -- producers,
local investors, angel investors, venture capitalists, etc.

Identify and assess alternative credit sources -- banks, government (ie.
direct loans or loan guarantees), grants, local and state economic
development incentives.

Assess expected financing needs and alternative sources -- interest rates,
terms, conditions, covenants, liens, etc.

Establish debt-to-equity levels.

Budget expected costs and returns of various alternatives

Estimate expected costs and revenue.

Estimate the profit margin and expected net profit.

Estimate the sales or usage needed to break-even.

Estimate the returns under various production, price and sales levels.
This may involve identifying "best case", "typical", and "worst case"
scenarios or more sophisticated analysis like a Monte Carlo simulation.
Assess the reliability of the underlying assumptions of the financial
analysis (prices, production, efficiencies, market access, market
penetration, etc.)

Create a benchmark against industry averages and/or competitors (cost,
margin, profits, ROI, etc.).

Identify limitations or constraints of the economic analysis.

Determine project expected cash flow during the start-up period.

Identify project an expected income statement, balance sheet, etc. when
reaching full operation.



Ecological Analysis

In recent years, environmental concerns have assumed a great deal of
significance especially for projects, which have significant ecological implications
like power plants and irrigation schemes, and for environment polluting
industries (like bulk drugs, chemicals and leather processing). The concerns that
are usually addressed include the following:

- What is the likely damage caused by the project to the environment?
- What is the cost of restoration measures required to ensure that the
damage to the environment is contained within acceptable limits?

Schedule Feasibility

This involves questions such as how much time is available to build the new
system, when it can be built (i.e. during holidays), whether it interferes with
normal business operation, etc.

Organizational / Managerial Feasibility

This involves questions such as whether the system has enough support to be
implemented successfully, whether it brings an excessive amount of change, and
whether the organization is changing too rapidly to absorb it.

Under this analysis you are required to do the following:
Business structure

o Outline alternative business model(s) (how the business will make
money).

» Identify the proposed legal structure of the business.

» Identify any potential joint venture partners, alliances or other important
stakeholders.

« Identify availability of skilled and experienced business managers.

» Identify availability of consultants and service providers with the skills
needed to realize the project, including legal, accounting, industry
experts, etc.

« Outline the governance, lines of authority and decision making structure.

Business founders

» Are the people involved of outstanding character?

« Do the founders have the "fire in the belly" required to take the project to
completion?

« Do the founders have the skills and ability to complete the project?



o What key individuals will lead the project?

o Is there a reward system for the founders? Is it based on business
performance?

» Have the founders organized other successful businesses?

Legal and Administrative Feasibility

Think of the plight of the entrepreneur who worked on the idea of a laundry to
cater to hotels and hospitals, finds it eminently feasible only to learn
subsequently that ‘laundry’ does not figure as an industry within the
administrative definition of SSI as applicable on that date. Another entrepreneur
in Kalyani (West Bengal) developed an Ayurvedic preparation only to find that
the office of DIC did not have an expert to validate the project; the product had
to be marketed as a confectionary item! What is implied from these examples is
that the entrepreneur has to be sure also of the administrative and legal issues
involved in the project. These include, choice of the form of business
organisation, registration and clearances and approvals from the diverse
authorities.

Forms of Organisation

Sole Proprietor: At the time of startup the entrepreneur usually has to handle all
functional responsibilities of the venture and handles production, marketing,
personnel, finance himself. As a result the vast majority of new businesses start
as sole proprietors. This form has the added merit of being free from formalities
regarding incorporation or maintenance of accounts or auditing etc.

Partnership: As the business grows the requirements for funds and management
will also increase which might lead him to enter into partnership with one or
more persons. It is always preferable to have a written agreement in the form of
a partnership deed which clearly indicates the names and addresses of the
partners, their ages, contribution to capital, profit sharing ratio etc. This form
also makes for pooling of skills and responsibilities and spread of risk.

Company: A company can be a private limited company, in which case it can
have a minimum of 2 and a maximum of 50 members. It can be a public limited
company, which has to have a minimum of 7 members, and there is no
maximum limit. This form of organisation provides vast amounts of capital as
they, unlike the private limited company, invite the general public to subscribe to
its shares and also provide limited liability. The Companies Act of 1956 governs
the companies.
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Co-operative: A co-operative is an enterprise owned and controlled by people
working in it. Generally they are formed for some specific purpose like a housing
cooperative society.

Clearances and Approvals:

Setting up of an industrial unit requires the entrepreneur to obtain a number of
clearances and approvals regarding land use, pollution control and safety. In this
regard, you would be required to interact with the local government authorities
such as the municipalities/ village panchayats and state pollution control boards.
In case, you wish to avail the incentives accruing to the firms registered under
Export Processing Zone/Special Economic Zone (SEZ), Software Technology Park
(STP), or 100% Export Oriented Unit you would be required to register as such.
Besides, certain products may require specific clearances from the relevant
departments/authorities. Box entitled ‘Product-Specific Clearances’ illustrates a
few examples of the necessary clearances and approvals vis-a-vis specific
products.

Study Conclusions

The study conclusions contain the information you will use for deciding whether
to proceed with creating the business. The major categories this section should
include are:

» Identify and describe alternative business scenarios and models.

« Compare and contrast the alternatives based on their business viability.

« Compare and contrast the alternatives based on the goals of the producer
group.

o Outline criteria for decision making among alternatives.

Next Step

After the feasibility study has been completed and presented, you should
carefully study and analysis the conclusions and underlying assumptions. Next,
you will be faced with deciding which course of action to pursue.

Potential courses of action include:

» Choosing the most viable business model, developing a business plan and
proceeding with creating and operating a business.

» Identifying additional scenarios for further study.

« Deciding that a viable business opportunity is not available and moving to
end the business assessment process.

« Following another course of action.

11



Don't expect one alternative to “jump off the page” as being the best one.
Feasibility studies do not suddenly become positive or negative. As you
accumulate information and investigate alternatives, neither a positive nor
negative outcome may emerge. The decision of whether to proceed often is not
clear cut. Major stumbling blocks may emerge that negate the project.
Sometimes these weaknesses can be overcome. Rarely does the analysis come
out overwhelmingly positive. The study will help you assess the tradeoff between
the risks and rewards of moving forward with the business project.

Remember, it is not the purpose of the feasibility study or the role of the
consultant to decide whether or not to proceed with a business idea, it is the role
of the project leaders.

Go/No-Go Decision

The go/no-go decision is one of the most critical in business development. It is
the point of no return. Once you have definitely decided to pursue a business
venture, there is usually no turning back. The feasibility study will be a major
information source in making this decision. This indicates the importance of a
properly developed feasibility study.

Feasibility Study vs. Business Plan

A feasibility study is not a business plan. The separate roles of the feasibility
study and the business plan are frequently misunderstood. The feasibility study
provides an investigating function. It addresses the question of “Is this a viable
business venture?”

The business plan provides a planning function. The business plan outlines the
actions needed to take the proposal from “idea” to “reality.”

The feasibility study outlines and analyzes several alternatives or methods of
achieving business success. So the feasibility study helps to narrow the scope of
the project to identify the best business model. The business plan deals with only
one alternative or model. The feasibility study helps to narrow the scope of the
project to identify and define two or three scenarios or alternatives. The
consultant conducting the feasibility study may work with the group to identify
the “best” alternative for their situation. This becomes the basis for the business
plan.

The feasibility study is conducted before the business plan. A business plan is
prepared only after the business venture has been deemed to be feasible. If a
proposed business venture is considered to be feasible, then a business plan
constructed that provides a “roadmap” of how the business will be created and
developed. The business plan provides the “blueprint” for project
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implementation. If the venture is deemed not to be feasible, efforts may be
made to correct its deficiencies, other alternatives may be explored, or the idea
is dropped.

Reasons Given Not to Do a Feasibility Study

Project leaders may find themselves under pressure to skip the “feasibility
analysis” step and go directly to building a business. Individuals from within and
outside of the project may push to skip this step.

Reasons given for not doing a feasibility analysis include:

« We know it's feasible. An existing business is already doing it.

« Why do another feasibility study when one was done just a few years
ago?

» Feasibility studies are just a way for consultants to make money.

» The feasibility analysis has already been done by the business that is
going to sell us the equipment.

o Why not just hire a general manager who can do the study?

» Feasibility studies are a waste of time. We need to buy the building, tie up
the site and bid on the equipment.

The reasons given above should not dissuade you from conducting a meaningful
and accurate feasibility study. Once decisions have been made about proceeding
with a proposed business, they are often very difficult to change. You may need
to live with these decisions for a long time.

Reasons to Do a Feasibility Study

Conducting a feasibility study is a good business practice. If you examine
successful businesses, you will find that they did not go into a new business
venture without first thoroughly examining all of the issues and assessing the
probability of business success.

Below are other reasons to conduct a feasibility study.

Gives focus to the project and outline alternatives

Narrows business alternatives

Surfaces new opportunities through the investigative process

Identifies reasons not to proceed

Enhances the probability of success by addressing and mitigating factors
early on that could affect the project

» Provides quality information for decision making

o Helps to increase investment in the company
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o Provides documentation that the business venture was thoroughly
investigated
« Helps in securing funding from lending institutions and other sources

The feasibility study is a critical step in the business assessment process. If
properly conducted, it may be the best investment you ever made.

Business Plan

The feasibility analysis of the chosen 3-4 project ideas would help you zero in on
to the one where you would like to commit yourself. Now, is the time to decide
in advance on how you intend to go about everything related to the launch of
your business and its subsequent operations? The difference between the
feasibility report and business plan essentially lies in ‘action orientation.” As such,
a business plan is a blue print of entrepreneurial intentions. The business plan is
a written document that serves as a road map in the entrepreneur’s journey from
start-up to project implementation. It describes all the relevant elements
involved in starting a new business enterprise. It is often an integration of
functional plans such as marketing, finance, manufacturing and human
resources. Potential investors and suppliers too are interested in a business plan,
as it can prove helpful in taking decisions.

Need For a Business Plan

The depth and detail of the business plan depends upon the size of the market,
nature of business [manufacturing/trading/service] and degree of competition.
For, e.g., an entrepreneur planning to market a new washing machine will need
a comprehensive business plan. On the other hand, an entrepreneur who plans
to open a general provisions corner store will not need such a comprehensive
business plan. Business plan is important due to the following reasons:

(i) It helps the entrepreneur to decide where he wants to go.

(i) It helps him to determine the viability of the venture.

(iii) It provides guidance to the entrepreneur in planning realistic goals and
targets, in organizing and even in identifying possible roadblocks.

(iv) Itis a pre-requisite to obtain finance.

While outlining a business plan, you should start with describing about your
business and product or services. Then indicate the market you are targeting and
the stage of development your company is in. If you get stuck at a particular
part of the plan, leave it for a while and get back to it later and finish it. You
cannot make a perfect first draft. So just get some thoughts down to start the
process. You can always come back and change it or polish it up later. While
making a business plan keep the following points in mind.
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1. The target audience: While working your business plan, keep in mind the
intended audience and why you are writing plan. For example, if you are trying
to get debt financing, the emphasis should not be on the huge profit potential
but on the certainty that the debt can be repaid.

2. Business strategy: The first part of the business plan should be geared
towards helping develop and support solid business strategy. The plan should
explain the market, the industry, target customers and competitors. The second
half of the business plan should explain how to execute your selected business
strategy. Your products, services, marketing and operations should all closely tie
in with your strategy.

3. Competition: As an entrepreneur, you need to identify where you will do
things in @ manner similar to your competitors and where you will do things
differently, what will be your real strengths and real weaknesses. Focus your
plan on being different than your competitors’. Think over the points-Can you
find a unique strategy? Can you position your products differently? Can you use
different sales or marketing vehicles? Your business plan should be able to
answer these questions.

4. Be realistic: So many business plans do not work in the real life as there are
always going to be some unseen expenditures, cost overruns, expensive
problems and items that you simply overlooked. So forecast realistically and try
to have a contingency reserve.

5. Involvement of people for creating the business plan In seeking funds from
banks, venture capitalists or other outside investors, the chances of success are
greater if your management team includes a person whose name carries some
weight, to get the plan in synchronized fashion, and to get any disagreements,
out in the open. The more input people have in creating the plan, the more
responsibility they will feel towards it.

6. You should keep your business plan factual and brief.
Outline of a Business Plan

1 Introductory Page

(a) Name and address of business

(b) Name(s) and address (es) of principals

(c) Nature of business

(d) Statement of financing needed
(e) Statement of confidentiality of report
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2 Executive Summary — Three to four pages summarizing the complete business
plan.

3 Industry Analysis

(a) Future outlook and trends
(b) Analysis of competitors
(c) Market segmentation

(d) Industry forecasts

4 Description of Venture

(a) Product (s)

(b) Services (s)

(c) Size of business

(d) Office equipment and personnel
(e) Background of entrepreneurs

5 Production Plan

(a) Manufacturing process (amount subcontracted)
(b) Physical plant

(c) Machinery and equipment

(d) Names of suppliers of raw materials

6 Marketing Plan

(a) Pricing

(b) Distribution

(c) Production

(d) Product forecasts
(e) Controls

7 Organisational Plan

(a) Form of ownership

(b) Identification of partners or principal shareholders
(c) Authority of principals

(d) Management-team background

(e) Roles and responsibilities of members of organization
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8 Assessment of Risk

(a) Evaluate weakness of business
(b) New technologies
(c) Contingency plans

9 Financial Plan

(a) Pro forma income statement

(b) Cash flow projection

(c) Pro forma balance sheet

(d) Break-even analysis

(e) Sources and application of funds

10 Appendix (contains backup material)

(a) Letters

(b) Market research data
(c) Leases or contracts

(d) Price lists from suppliers

You would have noticed that both Project Report and Business Plan appear
similar in content. Difference between the two at times lies in the phraseology,
some funding agencies prefers to use the latter term to the other. Essentially the
difference lies in the action orientation as noted earlier.

Basic Start up Problems

There are many problems involved in the establishment of a small scale
enterprise which is given below:

(i) Selection of the Industry: Once a person has decided to start his own
business, the first major problem is to select the line of business. This problem
can be solved by analyzing the person’s aptitudes, propensity to take risk,
organizational ability, skills and experience, family background, financial position,
Government policy and incentives, infrastructural facilities, advice of consultants
etc.

(ii) Product Selection: Another start up problem is the choice of the particular
product to be manufactured. This can be decided through a comparative analysis
of a few product items with special reference to:

(a) Size and structure of the market
(b) Future demand pattern
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(c) Competitive position

(d) Life cycle of the product

(e) Availability of raw materials

(f) Technical aspects of production
(f) Availability of required labour
(9) Government policy and controls

(ii) Choice of Factory Site: The next main problem is to find out a suitable
location for the factory.

(iv) Form of Organisation: The proprietor has to select an appropriate form of
business organisation for his unit.

(v) Problem of Construction: Construction of factory building involves several
problems e.g.

(a) Acquisition of land in the chosen locality.

(b) Architectural design of the building

(c) Appointment of engineers and contractors

(d) Civil work like obtaining power and water connection
(e) Supervision of construction work

(f) Acquisition and installation of machinery and equipment

(vi) Supply of Raw Materials: Appropriate suppliers of raw materials have to be
selected. Agreements need to be made with the concerned suppliers.

(vii) Financing the Unit: The funds required for both fixed capital and working
capital have to be estimated. Appropriate sources of required funds have to be
decided. Arrangements are then made to collect the necessary finance.

(viii) Recruitment and Training of Staff: Staffing of the new unit is another major
problem. First of all the quantity and quality of staff required are judged. Then
people with required skills are selected. Necessary training arrangements are
made for preparing the selected people to handle their jobs efficiently.

(ix) Trial Run: Production is then started on an experimental basis. The
difficulties and constraints experienced during the trial run are tackled before
starting commercial production.

(x) Marketing: Through necessary prospecting markets for the product are
decided. Test marketing is done to judge the acceptability of the product. The
experience gained through test marketing is used to make necessary
improvements in the product. After that the product is launched in the market.
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(xi) Gestation Period: Great care and efforts are required to successfully
overcome the problems and risks during the gestation period. Effective control
over expenses, time and cost overruns, sales pattern etc. is necessary to ensure
that the unit survives the initial expenses and losses. Once the unit starts
generating profits the start up problems are by and large over.
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Chapter II

Elements of Successful Projects

Introduction

Whenever anyone learns a new field, especially one that is as broad as project
management, one of the most effective ways to reduce ones learning curve and
focus ones mental energies is to understand what "successful" people do in the
field, and, equally important, understand what "not to do."

With this philosophy in mind, we will look at "projects" as a whole and not just
the project manager position. We will review the leading causes of "troubled"
projects, and we'll discuss the common principles, techniques, and tools
underlying most successful projects.

What Exactly Is a "Successful" Project?

You would think it would be relatively straightforward to describe the attributes
of a successful project. Well, let’s just say this endeavor has kept more than a
few "spin doctors," "politicians," and "history revisionists" employed throughout
organizations across our great land. Why is this the case? There are several
reasons for this.

o There is a lack of universal harmony of what comprises project success
metrics. It seems that every project management educational source and
organizational process maturity standard has a slightly different definition
of project success.

« For many projects, the acceptance and success criteria are never
established or agreed to by all key stakeholders.

o In many cases, an organization may define a project as successful even
when some of the textbook criteria for project success (such as schedule,
cost, client expectations etc) are not completely met.

« In other cases, a "cancelled" project may be a "successful" project if there
was a plan for one or more "go/no-go" decision points.

From a utopian, academic standpoint, the "ultimate" successful project would be
defined as a project that:

« Delivered as promised—Project produced all the stated deliverables.
o Completed on-time—Project completed within the approved schedule.
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o« Completed within budget—Project completed under the approved
budget.

» Delivered quality—Project deliverables met all functional, performance,
and quality specifications.

o Achieved original purpose—The project achieved its original goals,
objectives, and purpose.

« Met all stakeholder expectations—The complete expectations of each
key stakeholder were met, including all client acceptance criteria, and
each key stakeholder accepts the project results without reservation.

« Maintains "win-win" relationships—The needs of the project are met
with a "people focus" and do not require sacrificing the needs of individual
team members or vendors. Participants on successful projects should be
enthusiastic when the project is complete and eager to repeat a similar
experience.

Learning from Troubled Projects

Before we review the common traits of many successful projects, there’s a lot to
be learned from "less than successful" projects. The reasons for project troubles
can be generally classified in two groups:

eOrganizational-level issues and
eProject-level issues.

One of the key differences in the two groups is the level of control that the
project manager has over these factors. For project-level issues, the project
manager has tremendous influence on these matters. In most cases, the project
manager can either avoid the issue or take action to resolve it if it does occur.
For organizational-level issues, the project manager cannot generally "fix" the
problem, but the project manager can certainly have influence on them by
asking the right questions, anticipating the associated risks and issues, focusing
extra efforts to compensate for the issue, and developing contingency plans to
minimize the impact on the project.

Also, please note that these issues are not exclusive. In most cases, there is
overlap, and if you have one of these factors present in a project, you will
generally have others. Table below summarizes these issues, gives specific
examples of each and notes what type of issue it is (organizational, project, or
both).
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Table: Common Reasons for Troubled Projects

‘Reason ‘Example(s) ‘Type |Key Learning Point
Project not aligned with business
Project not unit or organizational goals; Or Verify alignment before project
aligned Project not aligned with other 9 |kicks off
projects
. . . Understand project impact of
Insufficient funding; Insufficient organizationgl thructurz' Ensure
Lack of resources; Issues not resolved; roDer senior mamt inV(l)Ivement in
management Senior mgmt performance criteria |Org. pro%ct or anizagtJion' Advocate
support not aligned with project success IF;MJO and gteering C’o mmittee
criteria structures
Gain acceptance of project
.F.’ urpo?le and_ goal§ not clear; purpose goals andpsugcess
Lack of eZE:tflcisI:ZE'tl?::glep S:tte criteria up front; Ensure all
stakeholder "buy- S q Both |stakeholders are identified and
. communications; Mismatched )
in . consulted; Constantly
expectations; All stakeholders not communicate and validate
involved understanding
Inactive. unendaded SpoNsor: Educate the sponsor on their roles
/ 9 .9_ ponsor; . and responsibilities; Gain formal
Lack of leadership; Ethical issues; I .
Inadequate . A authorization of project and the
. Not handling organizational Org. - o
project sponsor issues: Not supportive of proiect project manager position;
! pp Proj Understand sponsor’s motives and
management process incentives
. - . Relates to the need for proper
Too many project |Conflicting project goals; Lack of Org project alignment and cIF:aarproIes
sponsors ownership; Political battles ) and responsibilities
Use Responsibility Matrix to clarify
Lack of clarity on |Inefficient work efforts; Missed all roles and responsibilities;
roles and |deadlines; Lower team morale; Both [Review roles and responsibilities
responsibilities Delayed issue resolution with each individual; Validate
expectations in advance
In_con5|stent, m_complett_a, or non- Develop a project Communications
existent status information on Plan that is acceptable to all
L(;&;lz;OJeaC: dmnigrl]ci;;)rlirl:ad;quate stakeholders; Establish tracking
KIng ] gor and monitoring mechanisms during
Poor project progress; Not listening to Project | planning; Constantly seek
communications |stakeholder concerns or question; and feedback:
fﬁggﬁ,anii; fg:)iélrst;nig p:gP:Crt Understand each stake holder’s
L proj perspective; Clearly set context of
communications; Messages are cach messaqe
not clear or occur too frequently 9
aiZ;Srl;:i?e;;?EgtCtl?gssures Develop complete, detailed project
Price wars management a reesF;o o rfon% Org. |budgets; Communicate associated
1ag 9 P risks; Improve negotiating skills
project at or below estimated
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costs

Lack of dedicated team

Develop project Resource Plan;
Gain commitments from Resource

Resource ) . ;
. members; Key resources not Org. |Managers; Encourage centralized
conflicts ; 7
available when scheduled organizational structure for
resource planning/ deployment
Lack of leadership; Inexperienced Organizational commitment to PM
Inadequate . . . . .
. or untrained project manager; Both |education; Use of PM mentorship
project manager X .
Ineffective project manager programs
Use project sponsor and business
process owners to champion the
Not understanding the complete new process; Involve additional
effects on both existing stakeholders to understand their
. processes and people that the needs and to solicit their support;
Underestimate f "
. change" introduced by the Org. |Plan for the necessary
change impact . . . . -
project will have; Not properly communications and training
preparing or planning for the (change management plan) Plan
"change" for the "disruptive" deployment
period; Utilize pilot approaches to
minimize impact
. Educate senior mgmt on the value
Management does not require or 2
. . of proper planning; Use standard
allow time for proper planning; - e
. methodology for project planning;
Incomplete scope or deliverables - .
ot " " Gain formal acceptance of Project
Inadequate list; Incomplete “work Plan before proceeding; Develo
q identification; Lack of detailed Both . P 9 P
planning . : realistic project schedule and
schedule; Inadequate risk
; P . budget, as well as tools and
identification; Assumptions not ;
. processes to keep updated;
documented; Lack of schedule . !
and budget contingency I_dent|fy and_ fjocgment prOJ_ect
risks and mitigation strategies
Scope of work increases without -
Utilize formal change procedures
proper schedule, budget, or
Lack of change ) ? to properly assess and control
resource adjustments; Changes . )
control " Project |communicate any change to the
occur to deliverables, schedule,
management . scope, schedule, budget, and
or budget without proper . .
o targeted project deliverable
notification and approval
Missed stakeholder expectations; Ensure success criteria is
Lack of Increased costs or missed established during planning phase;
completion deadlines due to re-work; Lack of |Both |Define user acceptance criteria for
criteria smooth transition from one phase project deliverables; Define exit
to another criteria for project phases
Establish and execute periodic
Inability to measure project status meetings and reporting
Inadequate status and probability for (weekly in most cases); Review
d success; Inability to review Both |project at scheduled intervals

progress tracking

project at key points to make
go/no-go decisions

against established criteria to
determine if project should
progress into next phase
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Structure project to deal with high
Effort spent resolving technical risk technical challenges early in
Unforeseen issues drive missed schedules the project; Prove the technology
technical and increased costs; Unproven Project |before making additional
difficulties technology does not meet user investment; Leverage technical
expectations expertise to support team
capabilities

Learning from Successful Projects

After reviewing what makes a project successful and the common ills that befall
many "troubled" projects, you likely have a good sense of the qualities and traits
shared by most successful projects. While no two projects are ever the same,
and every project has its own unique set of challenges, there is a common core
of principles that successful project share. By understanding these, a new project
manager can better prioritize and better focus his/her project management
efforts. These qualities are generally true about successful projects:

Project is aligned with organizational goals.

Project has effective management support.

Project has effective leadership.

All key stakeholders are in agreement on the purpose, goals, and
objectives of the project.

All key stakeholders share a common vision on the project results.

All key stakeholders share realistic expectations for the project results.
The project results meet the expectations of the key stakeholders.
Stakeholder expectations are constantly managed and validated
throughout the project.

There is an investment made in proper planning.

The project scope, approach, and deliverables are clearly defined and
agreed upon during planning.

Each stakeholder and team member’s role(s) and responsibilities are
clearly communicated and understood.

A high priority is placed on accurate and complete work effort estimates.
A realistic schedule is developed and agreed upon.

The project team has a strong results-focus and customer-orientation.
Project communications are consistent, effective, and focused on
"understanding."

Project progress is measured consistently from the current baseline.
Project issues and subsequent action items are aggressively pursued.
There is a strong sense of collaboration and teamwork.

Expectations and changes surrounding scope, quality, schedule, and cost
are closely managed.

Project resources are skilled and available when needed.
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Project team proactively identifies risk and determines mitigation
strategies to reduce project exposure.

Project team anticipates and overcomes obstacles to ensure project meets
objectives.

Essential Project Manager Toolkit

While there are many facets of project management and many lessons to be
learned from both troubled projects and successful projects, there is an essential
set of tangible tools that any project manager needs to have to best manage any
project. Table below lists these essential tools and why they are important.

The important principles to remember regarding project management tools are
as follows:

Any planning document needs to be reviewed and agreed to by
appropriate project stakeholders and team members.

Separate documents are not always needed. Smaller projects might
combine relevant information (especially "plan" documents) into a single
"grouped" document.

The essential tools represent the key information and thought processes
that are needed to effectively manage the project.

Table: Essential Project Manager Tools

‘Tool | Description |Va|ue Notes
May not always be a
. Authorizes project and |Provides official notice to (formal document; At a
Project Charter . N . .
the project manager the organization minimum, get an email
notification
. Defines project Key for managing
Project S : .
S purpose, objectives, expectations, controlling
Definition L .2 |Core tool
success criteria, and scope, and completing
Document )
scope statement other planning efforts
Defines the

Requirements |specifications for

Key for managing
expectations and |Core tool

Document product/output of the .
. controlling scope
project
Shows all work efforts, |Key for directing all
properly estimated, project team work efforts;
i with logical Key for managing
Project . . Co
dependencies, assigned |expectations; Allows for |Core tool
Schedule . ) .
to responsible impact and what-if
resources scheduled simulations when things
against a calendar change
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Status Reports

Periodic reviews of
actual performance
versus expected
performance

essential
information to
stakeholders; Allows for
timely identification of
performance variances

Provides

See Chapter 10,
"Controlling a Project,"
and Chapter 17,
"Managing Project
Communications," for
more details

Milestone Chart

A summary of the
detailed project
schedule showing
progress against key
milestone

Allows stakeholders to see
high level project progress
on one page

Detailed schedule roll-ups
can be difficult to read
and interpret; Incorporate
into Status Report

Project
Organization
Chart

Shows all project
stakeholders and the
working relationships
among them

Allows team members to
get a better
understanding of project
roles and organizational
dynamics

On smaller projects, may
be combined with project
plan or project definition
document

Responsibility
Matrix

Defines all project roles
and indicates what
responsibilities each
role has

Key for
expectations;
accountability

managing
Establishes

On smaller projects, may
be combined with project
plan or project definition
document

Defines the how, what,

On smaller projects, may

N when, and who Key for managing . g .
Communication . o - be combined with project
regarding the flow of expectations; Establishes . L
Plan s . . plan or project definition
project information to  |buy-in d
ocument
stakeholders
Key for managing
Defines the approaches |expectations regarding
Qualit and methods that will  |quality, performance, and |On smaller projects, may
Mana yement be utilized to manage |regulatory compliance |be combined with project
Plan 9 the quality levels of matters; Impacts work |plan or project definition
project processes and |efforts and project |document
results schedule Establishes
accountability
Ir'ésstjur;gg [\:Jio”]ic; May also include role
Staffing acquired, when they Key for building schedule; proﬁle.s, rates,  training
needs; On smaller
Management are needed, how much |Key for properly roiects ma be
Plan they are needed, and managing resources projects, y

how long they will be
needed

combined with project
plan or project schedule

Risk Response
Plan

Lists each identified risk
and the planned
response strategy for
each

Communicates potential
issues in advance
Proactive measures help
reduce impact to project

On smaller projects, may
be combined with project
plan or project definition
document

Project Plan

Formal, approved
document that is used
to manage project
execution

Includes all other
supplemental planning
documents; Key output of

project planning

On smaller projects, may
be combined with project
definition document
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Deliverable
Summary

Defines and lists all
deliverables to be
produced by the project

Key to managing
expectations; Ensures
proper visibility, tracking,
and reporting of targeted
deliverables

May be combined with
status reports

Project Log

Captures essential
information for each
project risk, issue,
action item, and change
request

Ensures proper visibility,
tracking, and reporting of
items  impacting the
project

Core tool

Change Request
Form

Captures essential
information for any
requested change that
impacts scope,
schedule, or budget

Allows change item to be
properly assessed and
communicated before
action is taken

Core tool

Project
Notebook

Used by project
manager to maintain
official record of
important project
documents and
deliverables

Part of managing project
information

Electronic
hardcopy versions

and/or
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Chapter III

Project Scheduling

Introduction

One of the first activities to occur in the development of any project plan is
definition of a high level schedule, including the identification of major
milestones to show the timing of key accomplishments and interfaces. This
initiates a discipline of scheduling for the duration of the project, an important
tool for its management. Project managers may rely almost exclusively on the
schedule for primary management of a project (since the schedule often has a
significant impact on cost). At the other extreme, project managers may despair
of getting any useful information from their schedule. The principles of
scheduling are sufficiently uncomplicated that project personnel will be able to
grasp them. Nevertheless, scheduling requires a dedicated effort and familiarity
with many subtle factors that affect the analysis.

Project Scheduling is the process identifying and organizing the tasks of a
project into a sequence of events ensuring a harmonious completion of the
venture. These events are dependent on the results of their preceding activities,
thus interlinking all the activities of the project. This interdependency provides
for a major need of effective project scheduling.

Project Scheduling enables the project manager to identify risk points,
understand the proper linkage of events, assists in resource planning and
allows the Project Manager to establish goals for the team and the project.

The task of Project Scheduling is a responsibility of various managers. The
Business Area Manager defines the project activities. The Project Manager
then organizes the team, works out realistic schedules and resolves any conflicts
over resources and priorities. Finally, Business Area Manager assures that the
project schedule has been reviewed and agreed on by the functional
managers.

What is a Schedule and Why Use One?

A simple definition of a schedule is a document that identifies what work must be
done to accomplish project objectives on time. It is the time-phased specification
of the total plan. The combination of the schedule with the technical plan (the
scope of the project) and the financial plan (the budget or cost), forms the total
project plan.
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The schedule is needed as part of the development of the total plan, but it is also
needed for controlling the results against the plan. There are two sides to the
answer of "why schedule?" The first is the positive benefit that can be derived
from a disciplined scheduling approach, while the flip side is the negative results
or penalties that occur without a well-defined schedule. The benefits will be
discussed first.

Development and maintenance of a schedule provides an excellent vehicle for
communication throughout the duration of a project. Communication includes
sharing what the overall plan is, how the plan is to be achieved, who will
complete which activities, in what time frames the activities will be completed,
and how many resources will be required to achieve those dates. A number of
project managers emphasize that the initial planning required for development of
a baseline schedule is so important that this single function justifies the creation
of a detailed schedule. The schedule also facilitates communication on the status
of the project, and is an important link for feedback from the technical disciplines
to the project management office. Equally important, the use of a schedule can
provide a basis for management by exception by allowing attention to be focused
on those activities that are deviating significantly from the original plan or on
those activities that are most important towards achieving the project objectives.
Other benefits of good scheduling exist as well. With a formal schedule in place,
resources can be applied, analyzed, and allocated or leveled as necessary.
Exploration of alternatives is possible through the investigation of "what-if"
scenarios, and time/cost tradeoffs are possible through project
acceleration/delay studies.

Conversely, negative results are associated with the absence of a scheduling
process. It is impossible to know if a planned completion date is realistic or even
achievable without a formal schedule. Without advance knowledge of how many
resources will be needed, their type, and their timing, it is highly unlikely that
they will be available when needed. Coordination of work becomes difficult as
each project team member works according to his/her own internal schedule
rather than a defined project plan. This results in problems as not everyone's
schedule is going to integrate to support project objectives. This eventually leads
to slips in the schedule, which result in major cost impacts. As the project
duration is extended, costs for administrative and other services rise due to the
longer duration of service provision. Escalation impacts are also felt, particularly
if there is a long delay or it is a period of high inflation. There is another financial
impact which is usually the highest of all: delayed return on investment. Lost
revenue due to lack of product availability can amount to hundreds of thousands
of dollars a day or more. These considerations make the comparatively cheap
cost of operating an effective scheduling system a wise financial investment.
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Information Requirements

Certain specific information is required for the development of a schedule. These
information requirements are specific and are consistent for all projects. They
include:

» The scope of work, defined to the activity level
o Activity interrelationships

o Activity duration

e Resource requirements

» Assigned responsibilities

The first requirement is a detailed scope of work. The development of an
adequate schedule is impossible without an adequate scope definition. The
second requires that relationships between activities will need to be identified so
the impact of a slip in one activity on the rest of the schedule can be determined.
The third and fourth requirements, activity duration and resource requirements
are interrelated, since most durations are a function of the amount of resources
assigned. This is especially true in a production environment. Lastly, knowing
who is responsible for particular activities is a requirement so that he/she can
provide information on his/her status. Responsibility definition is essential at the
start the process, since the responsible person must be the one providing inputs
for activity interrelationships, duration, and resource requirements.

Two reasons make it important to involve those responsible for the activities in
the generation of the schedule: (1) they are the ones most familiar with the work
that needs to be accomplished and can, therefore, provide the best input, and
(2) their involvement ensures their participation in the process. The standard
response from a person who is late in completing an activity, but who was not
involved in the scheduling process, is "I never agreed to that date."

Past jobs should be used as a reality check on inputs gathered from those
responsible for the work. A well documented historical data base can be a
valuable asset to anyone developing a schedule for a new project, as well as to
anyone reviewing that schedule.

Information Processing

Four factors affect the amount of effort related to information processing. First,
the level of detail selected for the schedule will directly impact the amount of
data generated by the scheduling system and the number of people needed for
maintaining it. Second, the scheduling methods must also be selected. This will
be discussed at length in this course. Another decision regards the role of
automation in the scheduling process. While it is anticipated that all scheduling
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systems will have a component of automation, many also include a manual
aspect such as manually prepared high level summary documents. There is a
need for procedures in that instance to ensure that the manual and the
automated schedules remain consistent. The fourth and final question related to
information processing is how the information is to be displayed. Information
display includes not only format, but also a directory of who gets specific
information.

Using Results

The point of having a scheduling system is to use the results. Specific purposes
of the system include:

» Development of a realistic baseline plan
o Priority definition

« Status reporting

» Problem area identification

o Problem impact analysis

o Corrective action plan support

The baseline plan is the starting point and must accurately reflect the scope of
work and the resources available. As the plan is established, it is possible to
prioritize work activities based on scheduling and risk assessment techniques.

Priorities are determined by identifying the schedule drivers: those items that
directly affect the total length of the schedule. Once the plan is established, the
use of the schedule is to employ it as a status reporting document. The
comparison of this status with the baseline plan allows development of problem
area identification. An effective scheduling system allows the manager to do
more than just identify problems; it also provides the capability to identify what
the impacts of the problem will be. This allows intelligent analysis of, whether or
not, development of alternative plans is warranted. If they are, then the
schedule is analyzed to find the alternatives and implement the most effective
option.

A carefully developed schedule requires discipline and time, but provides a
capable management tool for the life of the project. Without it, successful
management of the project may be critically hampered.

Schedule Types

Project Scheduling may also employ various scheduling techniques. The Gantt

technique is applied for highly repetitive production operations, where work
performance of various departments can be combined on a single chart. The
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Milestone scheduling system is anther technique where milestones are
established in the planning phase. PERT/Networking and the Critical Path
Method (CPM) are designed for scheduling activities in the development
phases, both identifying the critical path, float and slack.

Gantt Charts

One of the oldest and simplest forms of scheduling is the Gantt Chart. This form
of scheduling traces back to World War I and a man named Henry L. Gantt, who
worked in the Frankford Arsenal in 1917. The logistics demands of the war
indicated a need for better information to assist the flow of supplies and
material. Mr. Gantt therefore devised the scheduling technique that still bears his
name.

The Gantt Chart has received widespread use over the years because it is easy
to understand and requires a minimum of time to develop and update. An
example of a Gantt Chart is pictured in Figure 1-1, below. Time is represented on
the horizontal axis and groups of activities are shown on the vertical axis. Status
is shown by either filling the bar or by adding another bar below the original.
While it takes little effort to produce this type of schedule, it provides little
information as well. There are serious shortcomings with this scheduling
approach. It does not show critical activities or interdependencies between
activities.
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M AY

Task 1

Task 2

Task 3

[ ]
I

—

Al A

I

Task 4

Task 5

Task b ; |

Project
Complete

Figure 1-1
That means if one activity is late, we have no indication of what that means to

other activities. Status reporting of progress can also be very misleading. There
is no indication of the actual start or finish date for any activity.
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This format only depicts that an activity has started and finished, but not when it
happened or even if it occurred on schedule. There is no possibility of early
warning of future schedule slippages.

Gantt charts are the cornerstone of the Gantt technique of scheduling. This was
the first formal scheduling system to be used in conjunction with scientific
management. The Gantt chart normally looks at first glance like a bar chart. It is
however a little more detailed in its representation of facts than we normally
associate with the common bar chart.

The Gantt chart normally is constructed with the time graduation shown along
the horizontal axis and personnel, organizations, machines, materials shown
along the vertical axis. The "open Bar" shows the time units of work which are
scheduled for each person, organization, machine... the Gantt Chart is needed to
portray the initial schedule as well as to indicate current progress.

Advantages include:

e Direct correlation with time.

e Straight forward relationship with projects involving a limited number of
tasks.

e Straight forward integration of subtasks having separate scheduling charts.

e Time schedule is flexible and is expanded to show tasks of shorter nature.

e Progress against the plan is easily reflected.

Disadvantage includes:

e That it does not convey the complex interrelationships that may occur
between tasks.

Milestone Charts

Another scheduling technique that arose from the early Gantt Chart efforts is the
Milestone Chart. It shows only the point in time for the milestone, without
indication of interface activities. It is very useful, however, for reporting status to
executive management. Like the Gantt Chart, it is easy to generate and simple to
interpret. Milestone Charts also have some additional information not contained
in a Gantt Chart, such as indication of schedule slippage and the provision for
forecasting completion dates of future milestones.
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Milestone Chart

Graphical representation
shows

< Milestone dates

®
@
=
=
-
<

v |dentifies key points in the
Project's life span

The bars are not
necessarily visible

Figure 1-2

Figure 1-2 shows a milestone Chart. The convention of filling in the triangles of
completed milestones is used, so that it is possible at a glance to tell what has
been achieved and what has not been completed. Inverted triangles are used to
show rescheduled dates. Milestone Charts make good summaries, but may not
be representative of schedule status if there is no underlying system that
supports the forecasted dates.

Milestone Charts are normally used by first and second level management to
determine overall status on each major project. It is not a good schedule
methodology for day-to-day monitoring of work effort at the detail level. Again,
the need to define in writing what constitutes completion of a milestone is
required.

Bar Charts

At first glance, the Bar Chart example shown in Figure 1-3 closely resembles the
Gantt Chart. However, it embodies some improvements over that earlier
technique. Individual activities are shown on their own lines rather than grouped
as on the Gantt Chart. This allows a more accurate display of status. Another
improvement is the display of the true start and finish dates, with forecasts of
future starts and finishes also indicated.
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Progress Bar Chart

Graphical representation
shows

v Progress relative to plan

i
&
=
B
<

In this case, behind
schedule

v No indication of final
completion

Figure 1-3

This is a very popular display type, and is frequently used to provide a quick
picture of more complex information contained within advanced scheduling
systems. As with the Milestone Chart, some underlying scheduling system should
provide the information presented here. This format does not allow identification
of significant problems or formalized early warning capability on its own. The Bar
Chart still has the same serious drawback as the Gantt Chart: the inability to
reflect status of partially completed activities. Filling in the bar as "time now"
advances is hardly an accurate method for reflecting real progress.

Bar Charts are intended for first and second level management to determine
overall status on each major project. It is not a good schedule methodology for
day-to-day monitoring of work effort at the detailed level.

Combination Chart

As its name implies, this schedule presentation format attempts to combine the
advantages of the Milestone Chart and the Bar Chart to allow for better
representation of status. By adding objective milestones along the schedule bars,
it is possible to indicate partial completion of activities more accurately.

This schedule presentation technique has most of the other shortcomings that
limit the usefulness of the Gantt Chart and Bar Chart. Specifically, this format
does not allow identification of significant problems or formalized early warning
capability on its own. This format also fails to reflect status of partially completed
activities.
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Modified Gantt/Milestone Chart

A further refinement of Gantt and Milestone Charts is the Modified
Gantt/Milestone Chart. Major relationships between milestones are added,
providing even greater visibility into schedule status. With this representation, we
can anticipate probable delays in the future based on current schedule slips.
While this format contains considerably more information than those previously
presented, it also requires more effort to develop and is more difficult to
interpret. The most difficult part in both development and interpretation is the
logic between bar chart lines. Since the detailed plan for accomplishing the work
will have many more true relationships, it is difficult to decide which few will be
included on a summary chart like this. It is impossible to accurately represent the
real logic between all activities in this format, so true status is compromised for
the sake of a readable presentation.

Flow Process Chart

A Process Flow Chart is a pictorial representation of a process, using a variety of
symbols connected by lines and arrows. A Process Flow Chart provides a clear
picture of each stage of a process, the interrelationship between stages of the
process, and the direction of the process flow. The chart can selectively be used
to show what happens to selected people, materials or equipment.

Symbols indicate Text descrptions

type of action / give detail of actions

Get invoice fram document drawer

Complete invoice for goods

™
o/

Take completed invoice to accounts dept.

Wait for transcription and printout

1 J Y
W vV

Sign for completion of work

Take final invoice to post room
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Parts of a Flow Process Chart

A particularly useful feature of the chart is that it can be drawn up as the
process is happening. Thus you can follow a part around a factory floor, for
example, noting how and when it is machined, stored, moved, etc.

The table below shows many of the symbols that may be found in Flow Process

Charts.
Symbol Title Description
: A complex action or process (possibly
Operation . :
O P described elsewhere), often changing
something.
Transport Movement_ of people_ or things. May be
accompanied by a distance measurement.
Idle time of people or machines, or
Delay :
temporary storage of materials.
V Storage !Dermanent storage of materials or other
items.
Inspection Checking of items to ensure correct
quality or quantity.
m Combined Overlay symbols for actions which
\__/ operation combine types. Put the main activity
outside.
()% Reject Rejection of item. Parentheses show
D:’|7 percentage of items rejected. Line to
right lead to consequent action.
Differentiated | Letter shows type of operation, e.g. C =
@ operation clerical,

M = machine, etc.

1

Description

e

State change

Description indicates change in state, for
example a liquid cooling into a solid.

=

Alternating
processes

Down-arrow indicates one of several
possible actions. This can show alternative
or simultaneous processes.
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How to do it
The following steps should be followed when flow charting a process:
1. Identify the process to be charted and the objective for charting it.
2. Clearly define the steps in the process from beginning to end.
3. Identify each step by the simplest symbols possible.

4. Determine how the steps flow, including any backward flow that may result
from outcomes of certain activities.

5. Record the steps of the process as it happens, starting at the top of the
page, with symbols on the left overlaying a vertical line with appropriate notes
about what is happening to the right. Try to record significant activities which
are generally of approximately equal size (unless the problem is at the detail
level, do not try to capture too much detail).

6. Add all lines and arrows to indicate the relationship between steps and the
direction of flow. You can also make the diagram more useful by such tricks as
numbering the different action types in sequence (for example so you can see
how many times the item under examination was moved) and changing the
direction of movement arrows to show input or output activity. You can also
put the time taken in each activity to the left of the symbol.

7. Complete the first draft and have if reviewed by those most familiar with the
process.

8. Modify the Process Flow Chart as necessary.
Once the Process Flow Chart is complete and accurate, begin the procedure of

analyzing the overall process. Look for duplication of activities and non-value
added steps throughout the process.
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Numbers used to separately /—’ Action symbol drawn on vertical line
count each action type

2 Take entrance form

\ Description of action

to right of symbol
{break into similar
sized actions)

1 Check correctly completed

Rejects (20%)

G) Complete section J2 <3:1:| Put in reject tray

Alternative actions shown
in paralle! paths

Types of process charts include procedure charts, the process-product chart and
the process-man chart. All process charts use geometric symbols to represent
tasks and straight lines to illustrate task sequence. Flow Process Chart is one of
the first steps toward network diagrams. It shows events and relationships
between events rather than activities independently displayed.

Set Back Chart

The Set Back Chart is a supporting tool for the Line of Balance scheduling
technique, which will be addressed next. It is the most advanced technique we
have yet seen, since it includes activities, logic between the activities, lead times,
and total project duration.

This has a time axis but it runs backwards from the final delivery date. The
amount of lead time to support each operation is determined, and then time is
counted backwards to find out when the previous operation had to have
occurred. This approach is used in manufacturing operations and also in
procurement processes. It is primarily suited for repetitive operations, such as
production.

Set-back charts do not show where the work will be performed and therefore it is
considered to belong more to family of process charts then it does to the line-of-
balance scheduling methodology to be discussed later. In the manufacturing
process when set-back charts are used a standard set of geometric symbols are
used to indicate the resource function responsible for the activity.
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Line Of Balance

The LOB technique was originated by the Goodyear Company in the early 1940's
and was developed by the U.S. Navy in the early 1950's for the programming
and control of both repetitive and non-repetitive projects. LOB was first applied
to industrial manufacturing and production control, where the objective was to
attain or evaluate a production line flow rate of finished products.

The basic concepts of LOB have been applied in the construction industry as a
planning and scheduling method. Several attempts either to modify the basic
LOB technique or to develop variations named differently have also been made.
Examples include velocity diagrams, construction planning technique (CPT),
vertical production method (VPM), linear  scheduling method
(LSM), time space scheduling method (TSSM), and repetitive project model
(RPM).

The line-of-balance technique is based on the underlying assumption that the
rate of production for an activity is uniform. In other words, the production rate
of an activity is linear where time is plotted on one axis, usually horizontal, and
units or stages of an activity on the vertical axis. The production rate of an
activity is the slope of the production line and is expressed in terms of units per
time.

LOB scheduling can be performed more efficiently when the concept of line-of-
balance is combined with network technology. Usually, a network diagram for
one of the many units to be produced is prepared and incorporated into the LOB
schedule.

The LOB method manipulates worker-hour estimates and the optimum sizes of
crews to generate the LOB diagram. Worker-hour estimates and optimum crew
sizes are usually obtained through direct interaction with a scheduler, the site
manager, or related subcontractors who are knowledgeable enough to reflect the
actual conditions of a project and of its constituent activities. Once the number
of crews and the expected rate of output have been computed for each activity,
the LOB diagram can be plotted. The number of units to be produced is plotted
against time. Two oblique and parallel lines, whose slope is equal to the actual
rate of output will denote the start and finish times respectively of each activity
in all the units from the first to the last.

An attempt to develop a computer application was made by Psarros (1987). It
was limited to solve the basic LOB problem and was not designed to deal with
the many implementation-related problems. This application called SYRUS: A
System for Repetitive Unit Scheduling was a pioneering attempt to prove that a
computer program can be developed but was not free from flaws.
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The second generation of computer programs was developed by Suh in 1993 and
is called RUSS. The system has an analysis program written in "C" language.
The input that consists of several types of initial information is obtained from the
user. The program analyzes a "unit network" that represents the logical
relationship among activities performed in one of the many identical units and
calculates the production rate of each activity taking maximum productivity and
learning effect into consideration.

LOB depicts the required completion of events (horizontal line) versus actual
completions (vertical bars) in production operations. This method is used in
conjunction with the Set Back Chart and provides an early warning system for
schedule problems.

Network Diagrams

The latest and most advanced scheduling technique is schedule networks, and
most of the scheduling sections of this course will focus upon this method.
Network techniques were introduced on multiple fronts in the late 1950's as
Program Evaluation and Review Technique (PERT) and the Critical Path Method
(CPM), both of which will be discussed in more detail in later units. Network
techniques have been applied in virtually every industry and have been applied
successfully where there are people assigned who are capable of using it. Many
applications have suffered due to insufficient preparation of schedulers who do
the work.

Network diagramming provides the most detailed status information by far of
any of the techniques presented here. However, it is also the most complicated,
most difficult to interpret, and requires the most training for staff. What does it
provide? Network diagramming offers a complete listing of activities as well as
interrelationships between those activities. It provides a method for identifying
which activities are most critical. It facilitates easy trend analysis and provides an
early warning of likely impacts to the project completion date. Network
diagramming gives schedulers the ability to analyze resources, to do studies of
alternative scenarios for completing the work, and to analyze time/cost tradeoffs.
Finally, it creates a good starting point for determining who was responsible for a
schedule delay.

PERT {Program Evaluation and Review Technique}
e The PERT chart has distinct advantages for complex projects with interrelated
tasks.

e PERT, due to its complexity of time estimations, has given way to more
popular CPM methods.
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Three Time Estimates:

e OPTIMISTIC - Shortest time; to
e MOST LIKELY - Best Estimate; tM
e PESSIMISTIC - Longest time; tp

3 Time Estimates
- Optimistic
- Most Likely } Expected Time te
- Pessimistic

Sub-System Tests
O = Planned Event

Critical Path is the Longest Path to completion

Critical Path Method

e It has some common characteristics with PERT

e It is defined by activities and events

e An activity is a time-consuming effort that is required to complete part of a
project. Shown as an arrow on the diagram

e An event is denoted by a circle and defines the end of one activity and
beginning of the next. An event may be a decision point.

Critical Path Method
Terminology
o Earliest Start time (ES)

o Latest Starttime  (LS)
o Earliest Finish time (EF),
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o Duration (D)
= EF=ES+D

o Latest Finish (LF) LF=LS+D

o Total Float (TF) TF=LS-ES
= (Slack between the earliest and latest start times)
= On CP, the total float is zero.

Conclusion

Many possible approaches to scheduling the work for a project are possible.
Schedule types range from simple techniques, such as Bar Chart representations,
to complex techniques such as the Critical Path Method (CPM). The value of a
schedule tool is directly related to the amount of time and effort invested in its
development. Thus, while there are many simple presentations that provide a
picture of status, they are of limited value in the actual management of a
project. The simplicity is achieved at the expense of accuracy. Nevertheless, such
easy to understand formats are of use when summarizing status to top
management as long as they have a more detailed foundation. On any project,
multiple schedule formats are needed to serve differing objectives.

While CPM is the most complex of the scheduling types discussed, it provides far
more information than any other approach. Among the additional capabilities
that it provides is an objective method for prioritizing activities, easy trend
analysis, identification of impacts from individual activity slippages, early warning
of possible delays to project completion, the ability to analyze resources, and a
mechanism for analyzing time/cost tradeoffs.

A schedule is a document that defines what work must be done to accomplish
project objectives on time. A schedule is needed as part of the total project plan
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and provides an excellent vehicle for communication of status and problems
throughout the life of a project. Without a formal schedule, it is impossible to
know if a planned completion date is realistic or even achievable.

Development of a schedule presupposes certain information items: detailed
scope of work, activity durations, activity relationships, resource requirements
and assigned responsibilities at the activity level. Automated tools are almost
universally used for processing the large amount of data available from a
scheduling system. However, the automated reports may be supplemented with
manual documents used for summary status reporting to management and
external customers. The output of an effective scheduling system is a powerful
tool for project management through priority definition, status reporting,
problem area identification, problem impact analysis, and support of corrective
action planning.

Objective Criteria

A list of objective criteria judgments for review of a specific sche