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“Information teclnology’s youth and dynamism make it highly resilient. New developments and opportunities
constant Iy arise. Its very importance and increasing pervasiveness make it resistant to all but the most ill-conceived
and consistently misguided policy initiatives,” e e 5

PrOJECT MANAGEMENT

UNIT | _
i
i
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. Entreprencuria) development has assumed great importance and has become one of the dominant tupics of discussion
With the world moving towards the 21st century — an era of technological advancements and achievements. In the
context of rapid industrialisation in India resistance to change can be resolved by involving human resources in the
process. The remedy lies in fostering an entreprencurial spirit among the people.

The professional expertise of entreprencurs, no doubt, contribute to significant inputs to the country’s economic
d'-?\:tlopmcnt. The need for a broad-based entreprencurial class in India arises from the need to speed up lhc process of
acuvating the factors of production, dispersal of cconomic activities, creating employment opportunities — thus
leading to economic growth. It is now well recognised that entrepreneurs can be developed through appropriately
designed entreprencurship development programmes on a sustained basis.

Itis known that a project is planned to achieve a specific objective which calls for a specific authority to implement
it. -

Every project has three basic attributes: the input characteristics, output characteristics and the SBClal‘cost benefit
characteristics. The input characteristics define what the project will consume. Projects require raw {r{atfnals. energy,
manpower, financial resources and an organisational set up. In order to make the input charat_:tcnsncs of project
explicit, it is necessary to evaluate the nature as well as the magnitude of each of these essential inputs.

The output characteristics of a project define what the project will generate — production of addition goods,
provision of additional services. In either case, it is essential to have a broad idea of quantitative as well as qual.llativr.
of the project outputs. It also becomes necessary in case of quantifiable projects to assess financial outputs which the
project will generate.

Input and output characteristics of a project define the impact of the project on the project implementing body and
the environment. Every project, however, has a social cost-benefit aspect which affects the current equilibrium of the
availabilities and non-availabilities in an economy and thus involves the entire society in its implications. The sacrifice
which the society will be called upon to make and the benefits which will be accrued to the society have therefore to
be carefully evaluated.

The identification of the project characteristics provides the basic information, which along with the information
obtained from a study of the project implementing body and the environment forms the basis of evaluation of the
feasibility prospects of the project idea.

More importantly, an appraisal of a project must be carried out in explicit, well-defined, preferably standardised
terms and should be based on sound economic logic. Informal and cursory treatment should give way to thorough and
rigorous analysis. The setting up of an enterprise should be based on careful and sound evaluation. Project appraisal
brings credibility to a project and protects from in-built weaknesses, And, a healthy and viable industry comes up.

Project Management

Project management is as much an art as science. There seems to be certain pitfalls in project management,
noticed across serveral projects in developing countries. Even obvious and common sense things are not paid attention,
with the result that they occur with monotonous recurrence. They are no doubt simple to understand, but not simple
enough to put into practice. Numerous examples can be cited — less than thorough feasibility studies, selection of
inappropriate technology, and so on. A powerful constellation of forces serve as formidable obstacles to change.
Continuity of development effort is broken with changes in government. Even in reasonably stable political conditions,
officials in charge of development effort have less time for these efforts; often they are more preoccupied with
pressing immediate problems. Long-term investment, benefits are sacrificed at the altar of short-term expediency and

gains.
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Management of investmep,

g Projects can be cone:
’ : consid
mlcro-o; ??ﬁvuiua}.ll Project level, Ay ghe national lcre]d  three levels — maero o national leve] all
e '
established through a set of Macro-economic polic: vel, investment Plans are for s Lo
concemmg that sector are anal policies fOl' dCVCI

mulated and sectorwise prioriti
priorities
= ysed and suitable pol; oPment. At the sectora| | i
: : € poli evel the issues and
qttention 1§ p':ud to the technical, €conomic ﬁnanc'p| €Y measures taken for resolving them. At th -Pmblcms
implementation of the projecy ’ 1al, social and other dimensions, in the p + At the Prlo_lcct level,
" ' ' feparation, evaluation, and

Supporting and servicing project internally,

Building up commitment

through negotiations, co-ordinating,
Ensuring adherence to goals,

Scope of Project Management

The scope of project management is quite diverse and at the same time interrelated
The nine project management functions classified into:

directing,

Scope management

* Integration management

* Quality management

Time management

Risk management

Human resources management
Project Procurement management
* Communications management
¢ Cost management

In the context of project management cycle, implementation involves allocation of tasks to groups within the

project organisation. This stage has to be given utmost importance to derive the intended objectives. Deficiencies in
implementation are also found due to inadequate planning of projects at the initial stage.

The purpose of any successful project implementation is to ensure that the project activities are completed within
the schedule and the budgeted provisions, leading to desired quantum of benefits flowing therefrom. The pmj?ct
implementation implies initiating the project, specifying and scheduling the work, clarifying authority responsibility

relationship, obtaining resources, establishing control system, directing and controlling and finally terminating the
project.
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PROJECT:
ConNcepPT AND CLASSIFICATION

CHAPTER

Successful entrepreneurs, whatever their individual motivation — be it money, power, curiosiry, or the desire for

fame and recognition — try to create value and to make a contribution. Still, successful entrepreneurs aim high. They
are not content simply to improve on what already exists, or to modify it. They Iry to creale new and different values
and new different satisfactions, to convert a “material” into @ “resource”, or to combine existing resources in a new
and more productive configuration.” — Peter F. Drucker.

INTRODUCTION

The project is an important groundwork of an enterprise and is also very crucial to the entrepreneur. Invariably, an
entrepreneur cannot succeed in his venture and/or enterprise without a project. By and large, projectes connotes
programme of action. There are agricultural projects with sub-projects relating to land development, irrigation, soil-
conservation, fertiliser, seeds etc, There are also research projects and so on. The concept of projects is intrinsically
woven with all socio-economic and cultural activities. We have made an attempt in this chapter to analyse the concept
of a project, its characteristics and assess its role in the setting up of a venture/enterprise.

The dictionary meaning of project is speculative imagination; a scheme of something to be done; a proposal for an
undertaking. In this case, two important aspects have to be borne in mind, viz., a scheme and speculative imagination.
In other words, innovation and vision form an integral aspect of a project programme. Inter alia, these are also
interwoven with the basic characteristics of an entrepreneur.

Un Cvevview

Project is defined as a one-shot, time-tested, goal-directed, major undertaking, requiring the commitment of varied
skills and resources. A project is also described as a combination of human and non-human resources pulled together
in a temporary organisation to achieve a specified purpose. A project has a single set of objectives, and when these
are reached, the project is completed. Therefore, a project has a finite and well-defined life span. Further,
management must have a clear idea as to what these objectives are, so that there can be no doubt as to when the
project is completed. Some people use the terms “programme” and “project” as synonymous. But there is a difference.

A programme is usually larger in scope, is activity-oriented, and is not necessarily time bound. For example, health

objectives
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mme, educational progra : . .

u::bcr of projects. AE ifdu:-'::?:l. :gnclultur:ll or industrial development programme. A programme may encompass

ﬂ‘ccls. and so on. The project °biccﬂ$::,iﬂ::ca'?:“p':’g“’m.m“ ;nuy consist of one or more fertiliser projects, power
i “ ot : im at mecting the programme objectives. Whi ’

may be broader, the project objectives are more specific and focussed, : ‘ ieprogrmi R

roject is a “one-shot” mai - =

.A P r(ijccl e undcﬂak::l TAjor undcflakmg. For example, a thermal power project. Even when another thermal
ower P g Sem. it will be different from the previous one. In other words, the term “project” b
common. but the “plants™ are not. ' p may be

.A pr.o_;ccf ;15 for sctlll:lg up a.plalnt and w.hep the plant becomes operational, the project is treated as completed. A
projcci is neither a physical objecflfc. nor is it the end-result. It has something to do with the activities that go on
which must be the same, whether it is to build a nuclear power plant or launching a new detergent '

Meaning of Project

geveral economists and bankers have defined a project in different ways. The ECAFE Report by a group of experts
pas defined it as “the smallest unit of investment activity to be considered in the case of programming.” The World
pank has defined project as “an approval for a capital investment t0 develop facilities to provide goods and services.”
Little and Mirless meant by a project to any scheme or a part of a scheme for investing resourccs which can be
reasonably analysed and evaluated as an independent unit. It may be any item of investment activity which can separately
be evaluated. “Thatis, project is an appraisal for investment with the definite aim of producing 2 flow of output over
a specific period of time.” Gordon has defined it as “the whole complex of activities involved in using resources L0 gain
benefits.” Generally, in agricultural projects, we think of an investment activity where We expend capital resources 10
create a producing asset from which we expect to realise benefits over an extended period of time.

A project should be understood in terms of economic behaviour. Dr. Albert 0. Hirchman has said that “the

development project cannotes purposefulness, some minimum size, a specific location, the introduction of something
qualitatively new, and the expectation that a sequence of further development moves will be set in motion. Development

projects are privileged particles of the development process.”

Thus, a project may be defined as a scientifically evolved work plan devised to achieve a specific objective with a
specified period of time. The three basic attributes are a course of action, specific objectives and definite time perspective.
e activity which can be analysed, appraised and monitored independently. A multi-purpose
rver valley project is in a sense a gigantic scheme. There are also small projects which call for investments an

analysis. A project has specific objectives in terms of geographic location, specific starting and end point, and most
important — to serve 2 target population by achieving good investment returns. What is more, it has an organisation to

implement it as shown below:

Project objective is an important element in the project planning cycle. Project objectives are concerned with

defining in a precise manner what the project is expected to achieve and to provide a measure of performance for the
project as whole. Objectives are the foundations on which the entire edifice or the project design 1s built. The

essential requirements for project objectives are:

A projectis a productiv

(a) specific, not general

(b) not overtly complex
(c) measurable, tangible and verifiable

(d) realistic and attainable

(e) established within resource bounds

Project: Concept and Classification \ an
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Box 16.1 Project

.recurring nature with a specified
St e o oA GArTiEe 0ul 16 feads dcﬁnr:'d.g:nnl. T:::i :On::l: ;luinmcgnt of a specific objective
terminal point. Itisa package of time-bound, scheduled and assembled activities dedic
of successful completion of a work on time and within the allotted budget.

i mi f varied skills and resources.
Project is a one-shot, time-tested, goal-directed major undertaking requiring the commitment o

i isation to achieve a specified
A project is a combination of human and non-human resources pulled together in a temporary organisa
purpose.

Project is a specific activity on which money is spent in the expectation of return.

Project is an approval for a capital investment to develop facilities to provide goods and services. . '

A project is an appraisal for investment with the definite aim of producing a flow of output over a specific period of time.
Project is the whole complex of activities involved in using resources to gain benefits. .

Project is a scientifically evolved work plan devised to achieve a specific objective within a specified period of time.
Project, in the context of development activities, is a kind of investment. It connotes purposefulness, size, location etc.

ey ; . r— 3 s i i jective.
Project is a system involving coordination of a number of interrelated activities to achieve a specific obje

[Source : The Manager's Advisor, Peter Barron Stark & Associates.(Communication)]

Basle Components

Fig. 16.1:

of 2 Project

Whereas,

position, goals and the time duration. Th

INTERNAL

— RATE OF RETURN
|0HGANJSATION I SOCIAL BENEFITS

() consistent with resources available or anticipated

(g) consistent with organisational plans, policies and procedures.

The project objectives are aimed to co

mplete the project on time, within contem

plated costs and at a profit.
the objectives of social projects are service oriented.

Objectives are the foundations on which the entire edifice of the proj

ject design rests. They specify the present
e basic objectives of a project are:

(i) Maximisation of the market value of equity.

(ii) Maximisation of net present value,

(iii) Maximisation of return.

(iv) Increase in the internal rate of return (IRR) at low risk.

(v) Increase in the net present value of monetary flows.

These expected results or goals are to be
the fruits of his innovations and entrepreneu

achieved withina s

pecific period of time,
rship,

so that the entrepreneur can see

232 | Dynamics of Entreprensurial Development and Management

hltps:llhemanthrajhemu.sithub.io



ghanacteriotics of a Pug oy
Though various cannotatiop have been gj
‘o) Iovestment patteen; BIVEN to the concept of 5 project, they have f i
. i o e our basic characteristics:
(¢) Time limit; and
(d) Location.
The characteristic features of 5 project are:
1, Project has a mission or set of objectives
. The project is one single entity
. Project calls for team work

Project has a life cycle

. Project is always unique — no two projects are similar

2

3

4

5

6. Project is always customer-specific

7. Project is a complex set of things

8. Project is exposed to risks and uncertainty

9. Project is a motivated organisation

10. Project has to terminate at some time or the other

11. Project has learning component

12. Project process is flexible

13. Project js interrelated

In addition, project strives to add value to the society:

1. Development project strives to accelerate the process of development
Projects thrive with community participation

Project involves varied analyses in its successful completion
Each activity in the project is crucial for its success

Project implementation calls for monitoring and control

SR ST

Planning is core of a project
Project management coordinates all the activities from conception to completion of project.

In short, “the project is an economic activity with well-defined o_bjectivcs :11_1d having a specific beginning and
end.” It should be amenable to planning, financing and implcrqentatmn as a_umt _whcr_e botp costs ant'i rctun;s a.r'::.zI
measurable. A well-planned project includes a correct consideration of alternatives, 1dcnuﬁcau_r;>;| of key issues, broa
participation, compactness and enforceability. It should be, neat, clear-cut and of course, spcific.

esource allocation, a project can be considered as a proposal involving capital investment

From the point of view of r < and services. The goods or services which the project secks

for the purpose of developing facilities to provide good

Project: Concept and Classification \ 233
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to provide difrgr w
may involve the
at developing i
Project, a proje
Boods, or servi

idely, A project may involve the establishment of a new plant for Ih? RARESLIIS Pr mc'l ahil
s i additional educational facilities to a particular age groupin the community, or it may ajm
nfrastreture facilities for the marketing of agricultural commodities, Whatever be l1ht.' nature of the
ct will involve allocation and consumption of resources, on the one hand and generation of resources,
ces, on the other,

Praject Upproach
The discussion

above also indicates that project designing should address itself to possible approaches to arcawise
development proje

cts. Three possible approaches are usually accomplished. These are described briefly below;

(i) Sub-sector or product approach: The effort is restricted to a sub-sector of production or one product which
covers a broad geographical area. Examples, of such an approach are found in the projects involving tea, coffee,
rubber or horticultural projects and dairy, poultry or sheep farming etc.

(ii) Functional approach: The effort here is restricted to certain development functions like rrl:_lrkcting research or
agricultural extension projects. The emphasis is on the services and not on the output or a specific product,

(iii) Regional approach: The effort is limited to a geographically bounded area, within which the tasks are usually

broadly conceived. The best example is the Integrated Rural Development Scheme (IRDS) as applicable to each of (he
blocks.

All these approaches have the same goals, that is, the gradual development of the total economy ?f the country,
The subsector approach seeks to involve ever-increasing number of subsectors of development. The functional approach
aims at increasing the services and the regional approach implies a commitment to more and more rcgiups. But the
experience in project financing has clearly shown that no distinct demarcation could be made as above, notwithstanding
the fact that all these become compartmentalised in cases where state level projects are involved. Otherwise, these are,

in fact, parts of a project approach. This could probably be best illustrated with an example, say, of milch animal
financing.

The financing bank, as per the above, would develop the scheme as a subsector approach. The definition of
project given in the earlier pages underlines that the location should specifically be mentioned. Thus, the regional
approach criterion is also satisfied. Mere supply of a high-yielding buffalo or a cow would not solve the problem. The
functional approach would now come in when the extension/veterinary services are included in the project.

Project Featunes

Every project must have certain features to maintain uniformity and ensure success. In short, these are:

(a) Simplicity and clarity.

(b) Availability of attractive technology to promote the project.

(c) Integration of basic production services, especially those of input supply, credit, marketing and extension.

(d) Compatability of the project within the existing administrative mix.

Compliance of the above features and various other factors discussed earlier do not necessarily ensure effective
project financing. A most carefully designed project may fail due to faulty management, while a badly designed pragect
may succeed given a rich component of good management. Thus, the above list is not comprehensive but is indicative.

All these are like tools in the hands of the mechanic or a sculptor. It is ultimately through the management of the
resources by application of tools that success is ensured in project financing.

234 I Dynamics of Entrepreneurial Development and Manqgament
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Project Levels

ject work in i
Project work in its broadest sense takes place at three levels:
e Atthe national level, wh i |
+ Where national invest
ot ment plans are formulated, prioriti i
mic framework of policies for cconomic growtt:. ESI;::T: ﬂ:“ﬂﬂg S
place.
where priorities for |
. or inves ithi i
ot i e k4 tment within each sector are determined and the issues and

| € sector are addressed,
e Atthe project level, where individual

: ) roj : : y
to their technical, economic, fi =r th:ls ?TC identified, prepared, and implemented and attention is given
» linancial, social, institutional, and other dimensions

e At the sector level,

Only in the abstract can the project

roce i
(he national to the project level. Project E.'ork ?: ili:efdescnbed-as  sequence of steps proceeding in logical order from
may take place at each of the three leve act a continuum; decisions or actions affecting individual projects

Is simultaneously and in interactive ways.
Project Classification

ﬁ.nalural curol}ary ko Ih.c sll.de of project idea is the classification of the project. Project classification helps in
gtaphlcallg CXpressing n.nd h'_ghhghﬁﬂg the essential features of the project be it quantifiable or non-quantifiable, be it
any P.'Ot'fnmlll sector; be it capital-intensive or labour-intensive, whether it will involve small or large-scale in\res;ment
— will materially affect the project’s feasibility evaluation is undertaken. As seen already, a project is a proposal for
investment to create, expand and/or develop certain facilities in order to increase the production of goods and/or

services an a community during a certain period of time. In a very broad sense, a project includes all activities which
are aimed at —

1. Increased production of goods and/or services,
2. Increasing the capacity of the existing projects, and

3. Increasing the productivity of these goods/services.

To carry out these activities capital assets are acquired to replace worn-out machinery for upgrading and restructuring
for modernisation purposes by new technologies.

The real bottleneck for economic development in general and development of backward areas in particular, seems
to be a dearth of well-worked out projects which can be implemented at short notice. This has been a characteristic
deficiency of project planning. It is of utmost importance to have a large number of well-worked-out projects in
various sectors so that the pace as well as the pattern of investments can be carefully regulated in the context of an
emerging economic situation. The establishment of a new business unit to manufacture some product or arrange for

the distribution of products of another concern is beset with a number of problems. The entrepreneur's job is, therefore,
one of the most difficult and trying in the world.

Projects can be classified into public sector, private sector, and joint sector. State owns publiF sector proj::cls:
joint sector projects are owned by both State and entrepreneurs. The considerations for sc?ning up joint sector projects
are: desire on the part of the state to utilise the entrepreneurial and managerial skills of private sector, the ability of the
State to commit huge funds for investment, which private sector by itself cannot afford.

Modernisation projects are those, where the existing plant is entirely remodelled taking advantage of the new
technology/process to produce more cost effective products/services.

Project: Concept and Classification ‘ 235
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Projects have been classified in various ways by different authorities:

L. Quantifiable and Non-Quantifiable Projects

Little and Mirrless have divided projects into broad categorics, Viz., quantifiable projects and non-quantifiable
projects. Quantifiable projects are those in which a plausible quantitative assessment of h;ne!’its can be made. Non-
quantifiable projects are those where such an assessment is not possible. ijccts_concc‘rncd with mduslrl..al development,
power generation, mineral development fall in the first category while projects involving health, education and defence
fall in the second category.

2. Sectoral Projects

The Planning Commission in India accepted this scctoral bias as the criterion for classification of projects. A
project may, under this classification, fall into any one of the following sectors:

(a) Agriculture & Allied sector

(b) Irrigation and Power sector

(¢) Industry and Mining sector

(d) Transport and Communication sector

(e) Social Service sector

(f) Miscellancous.

This system of classification has been found useful in resource allocation at macro-level.

3. Techno-Economic Projects

Projects are sometimes classified on the basis of their techno-economic characteristics. Three main groups of
classification can be identified here:

(a) Factor Intensity-oriented classification: On the basis of this classification, projects may :;“1“5'%3‘1 e
capital-intensive or labour-intensive depending upon whether large-scale investment in plant and machinery or human
resources is involved.

(b) Causation-oriented classification: Here projects are classified as demand-based or raw material-based pfﬂlFﬂs
— depending on the non-availability of certain goods or services and consequent demand for sth goods or services
or the availability of certain raw materials, skills or other inputs as the dominant reason for starting the project.

(c) Margnitude-oriented classification: In this the size of investment fnrms‘the basis of cIassiﬁf:a'Liqn- Projects
may thus be classified as large-scale, medium-scale, or small-scale projects depending upon the total project investment.

Techno-economic characteristics based classification is useful in facilitating the process of feasibility appraisa_l_
United Nations and its specialised agencies are reportedly using the International Standard Industrial Classilficatién of
all economic activities (ISIC) in collection and compilation of economic data. Since this classification covers the entire
field of human economic endeavour, it forms a useful basis for classification of projects. Economic activities under
this classification are grouped into ten divisions, which are sub-divided into ninety sub-divisions. The divisions are:

Division 0 Agriculture, Forestry, Hunting and Fishing

Division | Mining and Quarrying

Division 2

Division 3 Manufacturing

Division 4 Construction

Division 5 Electricity, gas, water and sanitary services
236 | Dynamics of Entrepreneurial Development and Management
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Division 6 Commerce

Division 7 Transport, storage and communications
Division 8 Services and others
Division 9 Activities not adequately described.

4. Financial Institutions Classification

All- India and State Financial Institutions classify the projects according to their age and experience and the purpose
for which the project is being taken up. They are as follows:

(i) New Projects
(ii) Expansion Projects
(iii) Modernisation Projects
(iv) Diversification Projects.
The projects listed above are generally profit-oriented.
5. Services Projects
The services oriented projects are classified as under:
(i) Welfare Projects
(ii) Service Projects
(iii) Reserach and Devleopmeﬁt Projects
(iv) Educational Projects
Other classification of projects include:
(i) New projects
(ii) Expansion projects
(iii) Modernisation projects
(iv) Diversification projects

(v) Other projects.

Impextance of a Project
The project is of great importance to entrepreneurs for setting up of new ventures and for their smooth running on
an ongoing basis without any hindrances.

Dimensions of a Froject
1. They become the catalytic agents of economic development.

2. They initiative the process of development — production, employment, income generation and so on.

3. They have consequnces which are long-term in nature.

4. Projects provide the framework of the future activities of the enterprises.
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5. They also shape the future pattern of services.
6. Projects usually involve substantial

financial outlays.
1. They also

initiate development of basic infrastructure and environment.

8. Project commitments cannot be casily reversed.

9. Project Identification brings the necessary changes in society in course of time.
10. Projects accelerate the process of socio-cultural development.

Fig. 16.2:
Basic Components CONCEPTUALISING THE PROJECT
of a Project

Does your Have you Is your project| . Have you
product Yes checked | Yes of matching assumed an
have a global international scale? import tariff of
market? capacities? 10 per cent?

No
o Abort Proiacr! Redesign your project Yes
l_ No
Stant ]
financing Yes |Have you set a target data withil  yes Is your project
arrangements which glabal conditions viable?
will not change drastically?

Project Foxm

A project consists of unique time-consuming activities performed in a sequence. Each prject has some definite
completion time and the cost associated with all the activities of the project till its completion is called project cost.
Here there are many complex-tasks, involving a multi-disciplinary approach. The tasks have a dead-line.

Some projects generate a product as a output like a ship or an air-craft. Here, during the transformation process,
there is immobility of the product, it remaining in the fixed man, materials, machines etc. to diffferent activities. Some

materials do get consumed in the process, whereas some machines and manpower are capable of being re-deployed in
other project activities,

The following is an illustrative list of projects:

. Setting up a Nuclear Power Plant,

. Lauching a new product in the market like Hot-Shot camera.

. Construction of civil works like bridges, buildings, roads etc.

. Conducting an Executive Development Programme like Finance for Non-Financial Executives.
. Organising an annual Sales Conference.

. Computerisation of Human Resources Inventory.

. Building a modern hospital or stadium or stadia for sports meets.

. Modernisation of outdated textile mills,

. Community development projects — travel, tourism, integrated rural development, technology missions, family
planning etc.

10. Implementation of a change due to technological advance in manufacturing, packaging, material handling etc.
11. Competition-stimulated projects related to cost-reduction, productivity improvement ete.

W oo o b b W R
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i - ime and cost
[n other words, project form suits inter-disciplinary sets of activities to be performed under severe umed 'nncked-
constraints, which may result in penalties if there are time and cost over-runs with time wages of labour an ]

up prices of equipment, project approach is finding favour all the more.

(spects of a Project
marketing, technical,

There are two aspects of a project. First, a preliminary aspect of analysing the product, its e ki
financial and economic aspects. Second, the feasibility aspects. It contains adequate information for decislon-maxios
and sometimes, even implementation.

The important aspects of a project are as shown below: S
N i~

Table 16.1 Aspects of Projects

=
Aspects Concerned with

|

1. Preliminary

Product/Service (i) Choice of a product/service ‘
(i) ‘Technical characteristics of the product/service
(iii) Uses of the product/service

Marketing (i) Consumer preferences
(ii) Nature of competition
(iii) Potential aggregate demand
(iv) Likely share of the project

Technical (i) Location

(ii) Scale of operation

(iii) Manufacturing process
(iv) Plant and machinery
fv) Plant layout

(vi) Work schedule

Financial {i) Outlay on fixed assets

(ii) Current assets

(iii) Working capital

(iv) Shortand long-term finance
{v) Billsetc.

(i) Utility to society

(ii) Employment generation
(iii) Ancillary development
(iv) Scope for area development
(v) Social benefits

11. Feasibility

Financial viability (i) Costs and benefits

(ii) Risk characteristics

(iii) Viability

{iv) Internal rate of return (IRR)

Economic

Profitability (i) Revenues, earnings
(ii) Costs
(iii) Profits
(iv) Break-even level of operations

Financial Projections (i} Proforma balance sheet
(ii) Sources and use of funds

(i) Social goals
(i) Desirability of the project from the larger social angle
(iii) Maximum Returns.

Socio-economic desirability
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. Mc:sl of the various Aspects of a project presented above are studied simultaneously because thc?' are !ntcrr.c]ated.
ananl.'y, the project is assessed for its economic viability in terms of marketing, technical, prndu_cum.t. l’lnnnm‘ll and
€conomic aspects, If this analysis sugpests that the project is prima facie worthwhile, a more dclmllcd m\fcslignltnnlls
conducted. It examines the feasibility of the project. The detailed analysis at various stages prnwldeslsumulns (o its
smu?oth implementation, The project has a number of sub-projects within a project. Detailed cxnmmn‘uun of all these
Projects pave the way for assessing the soundness of a project. A sound project is one which is socio-economically
desirable and it aims a1 social good of a larger segment of the society.

The Project Cycte

The project work comp

rises of several distinct stages, commonly referred to collectively as the project cycle. The
stages are closely linked an

d follow a logical progression, with the later stages providing the basis for a rcncwnll nl‘llh::
cycle. The principal Steges of the cycle are the identification of a project; its design, preparation and appraisal; its
implementation: and jts evaluation once the investment phase has been completed.

The project life cycle consists of three main stages:

1. The Pre-Investment Phase —The first phase of a project.

2. The Construction Phase —This phase consists mainly of developing the infrastructure for the project as

well as creation of assets,

3. The Normalisation Phase —The Primary objective of this phase is to produce goods and services for

which a project is established.
The Project cycle is illustrated in the diagram.

Fig. 16.3: 1
PHDJECT!CYCLE—‘
/ IDENTIFICATION \
FEEDBACK DIRECT SUPERVISION, PRE-SANCTION
AND INDIRECT FOLLOW-UP & RECOVERY FOLLOW-.UP
IMPLEMENTATION APPRAISAL

Project Identification

The project cycle begins with the identification of project ideas that

appear to represent a high-priority to achieve
important development objectives.

Project Preparation

At the next stage, a feasibility study should be taken in its

principal dimensions technical, economi, financial,
social and so forth to establish the justification of the project.

Projects should be designed with a view to how they 'a:riI‘I be !mplemcntcd. Appropriate design is essential. The
design of projects need to be adopted to lcoal, political, administrative, economic, and cultyra] conditions, particularly
if success hinges on changing behaviour,

The entire project should be objectively appraised.
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Project Jmp&ﬂu’atatiau
All projectidentification ang pre
ensure its success, Implementation

Ex-post Evaluation

The project cycle does not end when im
purpose is to learn lessons fo '

.par:ulinn work is directed toward facilitating project implementation and helping to
IS a critical stage of project work.

: plementation is completed and the project goes into operation. The main
rovide 2 comprehensive dr the ‘_j“’gn of future projects and help ensure accountability. Ex-post evaluation should
p ; an detailed review of the clements of success and failure of the project for enhancing the
development impact of project work.

Priarity Projects

'I"d‘% being bas‘m”}' an agricultural country must give top priority to rural development. For this, rural development
projects intend to provide a sustained increase in agricultural output and generation of adequate gainful employment.
R“fal development programmes can be accomplished only by uplifting the individual or the family. As already mentioned,
taking up schemes or projects for development of rural population on individual sporadic basis would at best touch
only the fringe of the problem of mass rural development, This scattered development effort leads to waste of resources,
Thelmfsfﬁ a package of programme projects, area development schemes and other means should be systematically
evolved.

Project Planning

Projects neither come out of nothing, nor would they fall from the blue. They have to be planned. Investment
projects should be planned within the framework of national policy directives. Priorities should be fixed. Planning is
the most important aspect of project preparation.

Planning is thinking deeply through a problem, examining all the logical paths and writing down all the times in their
logical and time order. Planning in any project sector should justify the following:

(a) Planning would help to optimise the use of scarce resources.

(b) Optimisation and better utilisation of the existing resources.

(c) Results in the desired benefits.

(d) Within the budgetary provisions of a financing institution.

The need for a well-planned project is now well established. Lack of proper planning, for example, had exhausted
the ground water potential in some states or are being over-exploited. Improper planning again had resulted in financing
the farmers desirous of taking hybrid/graded milch animals, going for country breeds, as the advances have not
considered the seasonality and adequacy or availability of breeds.

Project Planning Matvia
The Project Planning Matrix is the crux of the entire project planning approach. It consists of the overall goal; the

project purpose; the results/outputs which the project manager must achieve and sustain; and activities necessary to

achieve results/outputs.
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Tab ——
0182 ProfctPanning
Profect Tile
it
= Duration Country i ==
Summuy of objectives/ Objectively verifiable indicators Means/Sources of verification Important assumptions
activities
Overal Goal (0G) o which Indicators thmt OG is renchied I R L
the project contributes
B f the OG
Project Purpose Indicators which show (he achievement P
of a successful pp
Results/outpurs Indicators, describing the Results For the achievement of the PP
Activities Specification of Quantities and Uniy/ Information from the accounts  For obtaining the results
Costs for each individual Activity

The interestin

g feature of the matrix is that it forces planners to come out clearly with objectively verifiable
indicators and th

¢ means of verification. This ensures that vague objectives are not entertained.
The PPM also 1a

ys down the resources needed for various activities. The specification of input is important for the
calculation of costs.

This stage involves the preparation of the feasibilit
to technical, economic, financial

aspects of the project conceived.

y report of the project conceived. The feasibility report relaltes
and managerial feasibility. This will indicate the technical, financial and ma}rketnng
For the purpose of preparation of this report, information is, collected, compiled and
analysed in the concerned areas like requirements of raw materials, target market for the product, the technology of
production, the financial requirements, the requirement of skilled and unskilled labour, etc. Understanding the market
for the product is important and a detailed study must be undertaken, depending upon the various data collected. The
market may be regional, national or international, which indicates the probable volume of production that can be
undertaken. Also information relating to the existing producers manufacturing similar products, the end users of the
project, the potential manufacturers of the product, the potential end-users of the product and any other possible new
uses for which the product could be put to must be gathered and the report must be prepared accordingly. Useful

information can be obtained for the above purpose from the Annual Reports prepared by the Directorate General of
Technical Development (DGTD) guidelines for industries, and the industry-wise notes prepared by development
corporation,

Understanding demand for the product is another area which is significant at this stage. Whether the demand is for
original requirements or for replacement should be examined. The sensitivity of the buyers to the quality and price of
the'product and whether the demand is seasonal and norms that are to be maintained Wwhile manufacturing the product,

institutional demand, etc. must be carefully considered before arriving at the demand for the product to be manufactured
and marketed.

CONCLUSION

A project is a scheme for investing resources in an ente

river valley project or a venture small investment, It contains a blue print of a venture. The project provides
; enough details and analysis of technical, financial, marketing and economic aspects. It also contains plans
and programmes for implementation. Normally, project serves as the basjs for bodies. To entrepreneurs, it
opens up a programme of action, profitability and economic viability. A project comprises of several stages

with sub-projects interwoven and interlinked. A sound project will definitely work towards economic
development.

rprise. It can be a gigantic scheme like a multipurpose
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The matrix form of organisation is suitable when multiple projects are being handled. Here there are functional
spccml'lsts Who hold the resources and allow the project manager to co-ordinate these resources through his
subordinates. Each functional specialist co-ordinates several project managers. There is therefore co-
ordination across functional departments. However, the principle of unity of command is violated, and

hcncc‘thcre 15 a need for a better rapport between the functional specialist and the project manager in his line
capacity,

Each project consists of a cost of activities having inter-dependence. Some activities cannot start till !hc
predecessor activities are completed. The project delayed results in cost over-run. Scheduling and controlling
of project activities by OR techniques like PERT/CPM is therefore vitally important.

ROR RS
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1 PRroJECT
IDENTIFICATION

CHAPTER

The identification of opportunities for project investments requires an understanding of the environment in which
one operates, sensitivity to emerging investment possibilities, imaginative analysis of tangible and intangible factors,
and also an element of luck.™

INTRODUCTION

Project identification is the first step of a new venture. A right direction may enable an entrepreneur to scale new
heights. Otherwise, he has to undergo a number of hurdles in his way. It is therefore, very crucial to entrepreneurs to
identify projects. We have made an attempt in this chapter to analyse the various aspects of project identification.

Theoretically, an entrepreneur has an infinitely wide choice with respect to this project. The important dimensions
of choice are: product/service, market, technology, equipment, scale of production, location, incentives, and time
phasing. The task of identifying a feasible and promising project is somewhat difficult. Moreover it is interrelated with
the government policies, infrastructural development and skills of people.

Project identification is concerned with collection, compilation and analysis of economic data for the eventual
purpose of locating possible opportunities for investment and with the development of such opportunities.

Opportunities according to Drucker are of three kinds: additive, complementary and breakthrough. Additive
opportunities are those opportunities which enable the decision-maker to better utilise the e:Eis.ting resources without in
any way involving a change in the character of business. These opportunities involve minimum dilsturbnncc to the
existing state of affairs and hence the least risk. Complementary opportunities involve the introduction of new ideas
and as such do lead to a certain amount of change in the existing structure. Breakthrough opportunities, on the .otl'u:r
hand involve fundamental changes in both the structure and character of business. These opportunities involve minimum
disturbance to the existing state of affairs and hence the least risk. The clcm‘cgt of risk is greater ir.' th‘e case of
complementary opportunities and is greatest in the case of breakthrough opportunities. A:s the e‘lcm'ent of risk increases,
it becomes more and more important to precisely define the scope ?l'ld nature of the pro;cct‘oh.jccuvcs and to sclth the
best possible approach so as to minimise both resource consumption and risks and to optimise the return or gains.
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Human mind hag

" an i“ﬁ i N
important s ite ¢

l 3 tion is one of the mogt
¥eod Aty to observe and to innovate and deduct. Observa
roject ide

ituations which can be utilised g
cas, The observant mind continuously comes across suuurtmn:‘s e
s, The observation may be made during the cuurf’c ol :;’r:“cm 4 S
; articular AUl 0T sorvien o it oad ta e develt |
€an provig ol COlvien i o ClCor service may for instance leg et ool S Tt
to yrl 'mnl? - i‘lthclt OF Service in shory Supply. The availability of a specified type of raw mau.rmt[ iigics whi:;, d
he basye FS Of industria) Activity. The observant mind is always on the look out for opportu

fo i T imes lea
g C:I“{:hcot:s‘f for the development of pey Project ideas, Observation of the existing processes can sometim s
PPOrtunities ang ﬁnancinlly beneficial project ideas,

cct’\l‘h|§ Would for instance be the case when A processing unit decides to mnnufm::lurc-rnachlmzls which 1Itel::‘l:nsto1t;:1£
o u;a} 8 &", Processing purpose only. The process of deduction is on many occasions used to sup(l;e . uln
e d“::i'sc_Pmeﬂ ideas based o pure observations. In innovative units, it often becomes necessary to dep pon
eductive process for the dc\'elopmcnt of new approaches to the solution of existing problems,
Trade and professio

_ nal magazines provide a v
given by these magazines and reports
eventually developed into investm
of new investment Opportunities
also necessary for him to ke

- The deary, ofap

ery fertile source of project ideas. The mtism.:s. e Ill?fﬁrmuu:n
and records of professional bodies often rcvﬂﬂ[ opportunities wd i Ican -
ent propositions. Itis very important for every person who is involved in (h'c e OmeI'ﬂ
10 remain in touch with the latest developments in his own_ﬁeld of spcc:lahsnuonl. Itis
_ : ®P in touch with developments in the fields Which may be horizontally or even vertically
liked with his own line of Specialisation. Study of technical and professional literature, besides keeping a personal
touch, also stimulates thinking and helps in the process of development of new project ideas.

Bulletins of Research Institutes are als
These bulletins generally

However, the informatio
Further correspondence

©a very fertile source of information for new project ideas and OI{PDI}:ITUES-
give the broad outlines of the new processes or products developed by research institutions,

N made available in the research Bulletin may not be adequate for concretisation of ideas.
with the research institute may become necessary,

In most developing countries where planned development has been accepted as an approach towards the removal
of poverty, the plan document published by the Govern

document generally analyses the existing e

Departmental Publications of various
in the development of new project ideas,
occasions. The census document which
economic structure of the society and va
to develop new ideas.

departments of Governments also provide useful information which can hglp
These publications are either periodical in character or are issu.ed on special
is a periodical publication is a very useful source of information about the
rious trends in the growth of economy and purchasing power and can be used

The project idea is a user friendly concept o
of the project sponsoring body to achieve something.

Cuitexia for Selecting a Particulax Project
After gathering a large number of project profiles,

the entrepreneur should consider the following criteria for
selecting a particular project;

Investment size: Professional managers, who have worked in multinational companies or large Indian companies,
hould think of starting medium-sized or large-sized units only. The investment size (project cost) should be at least
sho

Rs. 3 to 5 crore. They should not commit the common mistake of restricting the project size to less than Rs, 2 crores
s. -
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so that they need go to

all financial institut;
4 al ins
projects cleared by the ttutions. In fact,

all-lndia institutions, requiring e
Naton: Anew e
Location: A new entrepreneur should loc

under the present circumstances, it will be much easier to get
ven lesser promoter’s contribution.

There are many backward areas R ate his project to the extent possible, in and around the State headquarters.
) * ~ n sk (Al . H'H * "
managers. This will also facilitate "““" such cities. It is necessary to have such a location so to attract competent

and various other agencies. aison with the State Electricity Board, State Industrial Development Corporation

Teckrology: The first proiec
wihiiical oollsberation h‘::“ii:: should not be for a product which requires high technology, necessitating foreign
‘ i . 3 Cr 1o oo In 2 X PR o= :
makes life easier to begin with, £ for product with a proven technology that is indigenously available. It

Equipment: The entre
He th‘:\ul;d o mm"r:;;'::[‘m“mlf §h0u}d select the best equipment as per advice of experienced technical consultants.
cqu::pmcm m:mufasmm chon thc 9“31“}' of the equipment. Many entrepreneurs enter into some sort of a deal with the
oo ts for a “Kick-back™ and in the process sacrifice quality. One should not be short-sighted and
come to gnet by going in for poor quality equipment.
Markering: Tt is i . . . .
L g2 It is not advisable to get into a project particularly the first, which would mean survival amidst cut-

pat competition involvi iree ; i 1 i tmi
thie “C mpetiton mvoly ing direct selling to the ultimate consumer. One should go in for products with a limited
number (say 10 to 20) of industrial customers.

Praject Jdeas —
Scanning of Business Environs and Jdentifying a Project

P1:01ect 1deas originate from various sources or due to different reasons like the success story of a friend/relative,
experience of others in manufacture/sale of product, demand for certain products, chances of producing a substitute

of an article imported for which there is good demand etc., and of course, the motivation, background and skill of the
entrepreneur and his associates.

One major aspect while choosing a project idea should be to ascertain the extent of the marketability of the product
proposed to be manufactured. its general use, industries which use it. its end-use and its buyers. You should, therefore,
study the demand and supply of the product over the last few years to estimate its future demand based on the past
trend. While doing so. it would be necessary to take into consideration the anticipated changes in fashions, technology
and levels of income of the people. If the product proposed to be manufactured has a market throughout the country,
the study should take into account the demand and supply of the product for the whole country. However, if the
market for the product would be confined to one/two states/or a particular region, the study may be confined to the
concerned states/region. Many units function as ancillaries to major industries. In such a case, their fortunes being
very closely dependent and liked to that of the ‘parent unit’, it is very important that detailed anlalyses are made on
various areas before the decision to become an ancillary is made, i.e., areas like, will the unit be totally dependent on
the parent unit, the potential for reasonable profit and future growth, the experience of similar ancillary units, whether
there are any problems in obtaining payments or supportive know-how, whether the investment in fixed assets will be
such as to facilitate easy branching off into a new product line in case the ancillary arrangement does not yield
anticipated benefits, etc.

It will be equally important to judge market demand even when you are setting up a ‘general purpose’ workshop or
service industry. In such cases, it will be necessary to have a clear idea of the industrial environment, the type of job
orders you may obtain, whether they will be repeated, who will be giving them local compc.titicfn. whether therc are any
large projects/establishments which promise potential for assmd orders, whether your unit will have specialisation in
a particular type of work which will give an edge over competitors, etc.

An import-substitute product, basically, should have a good market in view of the general polic;,t to encourage
indigenous production. It would, however, be necessary (o have a clear idea of the government’s import policy,
present demand, the landed price of the imported item and how your price will compare with it, quality differences,

etc.
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In or(!er to ar.r‘ivs: at reasonable estimates of the future demand for and supply of a product, information relating to
the capacity of existing unit manufacturing that product, the extent of its utilisation, the capacity of the units that haye

already been granted licences but are in the process of being established. im i
» Import and i
etc., should be taken into consideration. ’ PP bty oL pisiicE

Although it is difficult to arrive at a precise forecast for demand and supp] i i i
reliable and up-to-date information is difficult to obtain, on the basis of the aﬂgi{a?:feadl:zui‘:';La;uF;LOSuCt' sl?emally s
on future prospects of the item proposed to be selected by you. Towards this, capacity utilisation efl:.;mbl'e l‘o decsf:le
could be taken as a broad indication of market for the product. Similarly, underutilisation of th, core :xlstfng ”" s
be taken as a signal for little or no scope for setting up a new unit. ¢ existing capacity could

An SSI unit generally enters the market which is localised and already has exist;i
L . . ) ting m Th
the new unit in competing with the existing manufacturers would demand on g combingﬁo:n:ff?;tzzzr:s.l. te suf:;ess ?f
1lity to identify
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and approach its targeted customer grou
etc.

A potential entrepreneur can
in the previous section. Some of

p and its marketing features like price, quality, delivery schedule, sales promotion,

gather a number of project opportunities from the wide variety of sources enumerated
the praject ideas which appear to be prima facie not promising have to be eliminated.

I the entire process of project evaluation, project selection criteria constitutes the most critical choice, since it
affects ’lhe allocation of investible resources of the firm. The criteria will broadly depend on the kind of project
evaluation to be undertaken. Where economic evaluation is undertaken, the focus should be on social profitability
_rather than on financiai profitability. General social profitability has been the prime consideration for project evaluation
in the context Uf public investment projects or financing of private investment projects by public financial institutions.
HO\\:E\-‘er for pn\':fte sector investments, financial profitability has been the prime consideration. Financial profitability
signifies the relationship between financial costs and benefits. The incremental expenses of the project are related to
the incremental revenues arising from the project. The various financial parameters, viz. the payback period, accounting

rate of return, NFt present value, Internal Rate of Return, Profitability index, are combined in a variety of ways to
assess the financial profitability of the project.

The analysis of non-financial aspects in project selection are as important as financial considerations relevant to a
project. The non-financial consideration could be economic, social or environmental considerations as well as benefits
accruing to the economy or society at large. A project for manufacture of aluminum would be a substitute for imported
copper and thus would have a favourable impact on the foreign exchange of the country. This involves saving of
Foreign Exchange which is an economic benefit from the output of the project. Again the commissioning of a specific
project, would create educational and health facilities to the society at large. In such cases social benefits and costs of
the project are traced to the benefits accruing to the society. A coal fired thermal power plant would inflict higher cost
on society through pollution of smoke, dirtying the clothes quicker, inhaling of smoke with resultant health hazards
ete. This involves social costs, which is to be reckoned in project evaluation. A hydro-electro project may convert a
rugged rocky barren euvironment into a lush green vast stretches of lands, besides power generation. This is the
environment consideration. Or it may deny the existing facility to down-stream inhabitants leading to additional cost
and suffering to the people. This is the environmental cost. Thus, project selection is not an isolated activity. It has a
social economic and environmental context, besides financial viability.

JImpoxtance of Project Identification
Project identification is often of great importance for the following reasons:
1. They become the catalytic agents of economic development.
. They initiate the process of development in terms of employment and income generation.
. They have beneficial consequences which are long-term in nature.
. Projects provide the framework of the future pattern of activities and services of the enterprises.

. Projects usually involve substantial financial outlays.

. Project commitments cannot be easily reversed.

2

3

4

5

6. They also initiate development of basic infrastructure and environment.

4

8. Project identification brings the necessary changes in society in course of time.
9

. Project accelerate the process of socio-cultural development.
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Before starting a small-scale industry, it is mandatory for entrepreneurs to consult the Director of Industries

Service Institute (SISI) located in one’s state. The SISI guides entrepreneurs as to the type of industry to start where
to start and how to start it. The SISI help them to select the various items of manufacture which have sc;pe for

development in different areas. It suggests the lines on which project reports for the proposed units should b areil
for the consideration of various financial institutions with a view to securing financial assistance. Similarl e Pre}fl -
guidance in the selection of proper raw materials and type of machinery is also provided. A a.rt f:,““ aruuy tec meI
gives valuable information on various incentives available to the small-scale industries l'ror.n vla)zicusoor:gan ii'agl:nf

Praject Feasibility (nalyio

A project feasibility analysis includes market analysis, technical analysis, financi ) _
analysis. Although every feasibility analysis is different and is tailored to suit mccla:o?jnale_ls and SO.CIE.I profitability
existing strengths and weakness of the project. product, its goal is to identify the
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The starting point of a project an
selection stage — the ﬂd\'isahiliw of
market, technical and financial anal
evaluating a project's feasibility in

alysis is the establishment of objectives to be attained. The next stage is the pre-
having an in-depth study. The analysis stage consists mainly of three factors —
ysis. A market analysis is a method of screening project ideas as well as means of
terms of the market. A market analysis should cover the following areas:

(i) Ahhncti mnrkt.:l d.cscr.ipli.un including the market area, methods of transportation, existing rates of transport,
channcls of distribution, and general trade practices,

(i) An analysis of past and present demand, determination of quantity value of consumption and identification of
the major consumers of the product,

(iii) An analysis of past and present supply, broken down as source (whether imported or domestic), as well as

information to assist in determining the competitive position‘of the product, such as selling prices, quality and
marketing practices of competitors.

The tech{iical :tnalysi_s of a project feasibility study establishes whether the project is technically feasible or not,
and whclhcr.:t offers b_asm for the estimation of costs. Moreover, it provides an opportunity for a consideration of the
effect of various technical alternatives on employment, ecology, infrastructure demands, capital services, support of

other indu;.tries. balance of payments, and other factors. A technical analysis should review the techniques or processes
to be applied and should incorporate:

(i) A description of the product, including specification relating to its physical, mechanical and chemical properties,
as well as the uses of the product.

(ii) A description of the selected manufacturing process, showing detailed flow charts and presenting alternative
processes which may have been considered and the justification for the adoption of the selected process.

(iii) A determination of the plant size and production schedule, which includes the expected volume for a given
time period on the basis of start-up and technical factors.

(iv) Selection of machinery and equipment, including specifications, equipment to be purchases and its origin,
quotations from suppliers, delivery dates, terms of payment, and a comparative analysis of alternatives in
terms of cost, reliability performance, and spare parts availability.

(v) An identification of plant’s location and an assessment of its desirability in terms of its distance from raw
material sources and markets. For a new project, this part may include a comparative study of different sites,
indicating the advantages and disadvantages of each.

(vi) A design of the plant layout and an estimate of the cost of the erection of the proposed buildings and land
improvements.

(vii) A study of the availability of raw materials and utilities including a description of physical and chemical
properties, quantities needed, current and prospective costs, terms of payment, location of sources of supply,
and continuity of supply.

(viii) An estimate of labour requirements, including a detailed break-down of direct and indirect labour requirements,
and the supervision required for the manufacture of the product.

(ix) A determination of the type and quantity of waste to be disposed of, together with a description of the waste
disposal method, its costs, and the necessary clearance from proper authorities.

(x) An estimate of the production cost of the product.

In the financial analysis of this feasibility study, the emphasis is on the preparation of financial statements, so that
the project may be evaluated in terms of the different measures of commercial profitability followed by the magnitude
of financing which requires the assembly of the market and also technical cost estimated in various proforma statements.
If it is necessary to have more information on which to base an investment decision, a sensitivity analysis or, possibly,
arisk analysis may be conducted. This financial analysis should include:
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. 1 ) pores ital requirements, and cash
(i) For projects thzt involve new companies, statements of total project cost, Ll 4
flows relative to the project schedule.

al . i i ing i ements, cash flows, and
For all projects, financial projections for future time periods, including income stat
balance sheets,

;s : _ ; i de as to the collection
(it) For all projects, supporting schedules for financial projection, stating the ussumpu[;:rt!hl:-';lcmcm of production
period of sales, inventory levels, payment period of purchases and expenses, an
cost, selling, administrative, and financial expenses,

o4 ; : . ity. break-even volume,
(1ii) For all projects, a financial analysis showing returns on investments, returns on cquity,
and price analysis.

; s . iali rofitabilit
(iv) Forall projects, if necessary, a sensitivity analysis to identify items which have a substantial impact on p Yy
or possibly a risk analysis.

i ' i ial for
For the small entrepreneur, the studies conducted during the analysis stage of lhc. project provide th:nr?:zir;:menl
an assessment. If positive results are obtained, the entrepreneur, in sceking finance, will want to prepare

| : P : i
proposal. The planners or government officials, however, having obtained positive conclusions from the economic
feasibility study will want to evaluate the element of social profitability.

The purpose of the investment or loan application is to convince a lender (financial institution) that the projectis a

desirable investment; that it not only possesses the potential for profit but that the proposed management team has the
capability to achieve the potential. The investment proposal normally contains:

(i) General information on the product, company history, the nature of the industry and the reputation and
qualifications of the existing or proposed management.

(ii) A description of the project, which usually consists of extracts from economic feasibility studies and includes

information on such items as market, production, selected manufacturing methods (with detailed indication of
the cost of equipment and operational expenses), and a financial statement.

(iii) Miscellaneous information, such as the steps taken for the implementation of the project and the gualifications
of the technical partners envisaged or selected.

CONCLUSION

It can thus be said that project identification is an important dimension of entrepreneurship. Also, more
important is its classification which goes towards the emergence of three dimensions — inputs, outputs and
social costs and benefits and finally economic development of the country,

NAOX
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1 PRrOJECT
| ForMULATION

CHAPTER

“A project is considered to have crossed the identification stage when: (a) initial screening is made from the alternatives,
(b) policy issues affecting the project have been resolved, (c) project costs and benefits, on the basis of estimates are
justified, (d) project receives support from the beneficiaries as well as political authorities, (e) prospects of funding
are available from loca! and external sources, (f) specific project plan is established.”

"'The objec.n'ves of pre-feasibility study are: (a) investment opportunity is promising, (b) the project justifies
derailed analysis, (¢) support/functional studies are needed for a feasibility study, (d) establish viability of project
from the investor point of view,"

INTRODUCTION

But in reality, the case is quite different. A major constraint faced especially in developing countries is the resources
constraint. Hence it becomes imperative that certain project ideas are only taken up or pursued in preference to others.
How to make this decision or choose only a few projects for implementation? Project formulation, techniques help us
in making a choice. When we say project formulation, we mean that a project idea is presented in such a form that it
can be subjected to comparative appraisal. This process will aid in definitely determining the priority of projects from
the point of view of resource allocation. The project ideas can be analysed from the point of view of inputs as well as
outputs. such an analysis when presented to a decision-maker or to consulting agencies will help them in decision-
making. This strategy analyses project ideas not only from the viewpoint of technical feasibility and financial viability
but also evaluates the sum total effect which the project will have on the society and the immediate environment.

What is Project Foxmulation?

Project formulation is defined as raking a first look carefully and critically at a project idea by an entrepreneur to
build up an all-round beneficial to project after carefully weighing its various components. It is formulated by the
entrepreneur with the assistance of specialists or consultants. Project formulation is, therefore, a process whereby the
entrepreneur makes an objective and independent assessment of the various aspects of an investment proposition of a
project idea for determining its total impact and also its liability. By all means, this strategy forms an important stage in
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the final analysis to decide about the
project formulation is to achieve the
words, it is to derive maximum

;ﬂ:::?;p:;s::?:;‘ _l:jhase — that i th_c period from the conception of an idea until

project Ubj!‘.'clij\'cq : F:}t\- This rpa.kcs it an analytical management aid. The aim of

o Vith the minimum expenditure and adequate resources. In other
M minimum expenses in a short span of time.

Fig. 19.1:
Phases of Project

Formulation CONCEPTION| | ANALYSIS FORMULATION DESIGN OF

OF AN IDEA | |OF RELATED OF A PROJECT A PROJECT
ASPECTS

Itis a_sscssmenl of the feasibility of a proposal or a scheme of a borrower based on the examination of factors like
l!\e _c:_z;?ncxly of the unit or farm to produce, the repaying capacity generated by the funds asked for.lthc assets and
liabilities and so on. These factors are technical, economic, managerial, financial, commercial, organisational and legal.

The project size is determined by taking into consideration factors like the area of operation, the types and lewl.rcls
of activities undertaken, the type and size of the organisation, amount of investment necessary and the time required
for the completion of the activities contemplated under the project.

Steps in .‘?w{.ect:.?o.mmﬂatim

As mentioned earlier, a project comprises a series of activities for achieving predetermined objective or set of
objectives. In view of this, to begin with, the objective (s) of the project should be defined as precisely as possible. The
objectives may be social, economic or a combination of both and they can be defined under the following categories:

(i) General objectives and
(ii) Operational objectives.

A general objective merely states in broad terms the achievements expected whereas an operational objective
specifically mentions results expected from the implementation of the project or scheme. The definition of objective in
clear terms helps in quantifying physical, financial, human and other resources requirements.

Following this, the next strategy concerns itself with the location and size of the project. The location of the
project is influenced by the availability or existence of various resources and the infrastructural facilities. Examination
of availability/existence of these resources/facilities at one or more sites should lead to a decision on the selection of
the location of the project and thus facilitate exploitation of the available resources/facilities to the advantage of the
investor or the communrity at large or both.

Sequential Stages of Project Fovmulation

The process of project development has been categorised into seven distinct and sequential stages. They are:

1. Feasibility Analysis.

2. Techno-Economic Analysis.

3. Project Design and Network Analysis.

4. Input Analysis.

5. Financial Analysis.

6. Social Cost-Benefit Analysis.

7. Pre-Investment Analysis.
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Thus, project formulation takec ; . )
2 kes into consideration the above seven important aspects of a project, as shown in Fig.
19.2. p project,
Fig. 18.2:
Sequentlal Stages
of Project
Formulation

—

FEASIBILITY

TECHNO-ECONOMIC]

NETWORK

SOCIAL

PRE-INVESTMENT |

1. Feas::biﬁty A_nalysis.' This is the very first stage in project formulation, At this stage, the project idea is examined
from the point of view of whether to go in for a detailed investment proposal or not. As project idea is examined in the
context of internal and external constraints three alternatives could be considered. First, the project idea seems to be
feasib]e,. second, the project idea is not a feasible one and third, unable to arrive at a conclusion for want of adequate
data. If it is feasible, we proceed to the second step, if not feasible, we abandon the idea and if sufficient data are not
available, we make more efforts to collect the required data and design development.

2. Techno-Economic Analysis: In this step, estimation of project demand potential and choice of optimal technology
is made. As the project may produce goods or services, it is imperative to know the market for such goods or services
produced. Market analysis is also in-built in this step. The choice of technology itself will be based on the demand

potential and aid in project design. Techno-economic analysis gives the project a unique individuality and sets the stage
for detailed design development.

3. Project Design and Network Analysis: This important step defines individual activities which constitute the
project and their inter-relationship with each other. The sequence of events of the project is presented. A detailed work
plan of the project is prepared with time allocation for each activity and presented in a network drawing. Project design
1s the heart of the project entity. This paves the way for detailed identification and qualification of the project inputs, an
essential step in the development of the financial and cost-benefit profile of the project.

4. Input Analysis: The step assesses the input requirements during the construction of the project and also during
the operation of the project. In the earlier step, a project was divided into several activities. Now it is better to see to
the inputs required for each activity and sum it up to get at the total input requirements on qualitative and quantitative
terms. Inputs include materials, human resources. Input analysis also considers the recurring as well as non-recurring
resource requirements of the project and evaluate the feasibility of the project from the point of view of the availability
of these resources. This will aid in assessing the project cost itself which in turn is necessary for financial analysis or

cost-benefit analysis.

5. Financial Analysis: This stage mainly involves estimating l.he projef:t costs, estimating its operating costs and
fund requirements. Financial analysis also helps in comparing various project prnposals on a common scale, thereby
aiding the decision-maker. Some of the analytical tools used .in financial apaly:s:s are qlscountedlcash Iflnw, cost-
volume — profit relationship and ratio analysis. It is very essential to take caution in preparing financial estimates. The
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" identify these
objective of this strategy caution is to develop the project taking into consideration resGurces apd ﬂ:::: t:olriiﬁmfent of
characteristics. Investment decisions whether made for the provision of gDGdS.OF serv:cin ;nv:ecessary to exercise
resources in future. Since investment proposition has a very long time-horizon, 1t 15 abseiuely
due care and foresight in developing project financial forecasts.

; 4 : i lysi
6. Cost-Benefit Analysis: The overall worth of a project is the main consideration here. }jh:lﬁ‘:in:;‘::: ;E;yth:
will go to justify a project from the profitability point of view, cost-benefit :mc.ilysm will canat :\J’hcn fwe talk of cost-
mational viability point of view. Here again. the project design forms the basis of evn]uﬂllonf- he project but also the
benefit analysis, we not only take into account the apparent direct costs and direct hc:.leﬁtslu It} ep ’(;I il bya] aih
costs which all entities connected with the project have to bear and the benefits Whl.l:h will be sy,
entities. This strategy is now taken to be the internationally recognised system of project formulation.

7. Pre-investment Analysis: The project proposal gets a formal and final shape at this stage. All th;relil-}]tssgblglf:;‘:
in the above steps are consolidated and various conclusions arrived at to present a clear Plcmrc{i X dl[shﬂ EEIL:.I'I'IEII
project is presented in such a way that the project-sponsoring body, the project-implementing body and tf ———
consulting agencies are able to decide whether to accept the proposal or not. The sum total of the pre-investmen

appraisal is to present the project idea in a form in which the project-sponsoring body, the project-implementing body
can take an investment decision regarding the project.

Project Implementation

When a network design is prepared, the groundwork for the project implementation is _Sﬂ:ld to be in existence. In
preparing the network design, the Programme Evaluation Review Technique (PERT) and Critical Path Mcthod (CPM)
are widely used. Briefly. it has already been mentioned that to develop the project design, there is a need to ].cle.n.ufyl the
project activities, determination of their interdependencies and the geographical representation of the activities in a

logical sequence. This dimension will actually be the work plan for project implementation. The network design also
gives time and resource requirement for each activity.

The network design so developed provides a monitoring aid and a controlling instrument. ':l'he design helps in
avoiding unnecessary expenditure leading to optimal utilisation of resources. For any type of pro_ject: the PERT:r‘CPl:vi
can be applied at the implementation stage. This network design when developed will help in completing the projectin

time. Even though if some activity is delayed, the project still has a chance of getting completed in time by utilising the
staff, if available. This is an important technique of project management. '

Project Evaluation

Apart from looking into the financial viability of a project in terms of investment costs and benefits which accrue
to the project directly, it is necessary to consider the total impact of the project on the economy of the nation. With a
view to evaluate the project, the social cost-benefit analysis is used. Most of the data r
have already been gathered in the earlier stages. Social cost-benefit analysis does not look as just an investment
proposition. Whatever be the impact of the project on the nation, it is taken into account just as the existing equilibrium
of the economy. In the cost-benefit analysis also, the extent to which the project will help the society to improve its
image or profile is indicated.

equired for the analysis would

All costs and benefits can be classified into three categories as primary costs and benefits, secondary costs and
benefits and tertiary costs and benefits. Primary costs and benefits is a category which will be exclusively incurred and
which will accrue to the project-implementing body respectively. 3

Secondary costs and benefits accrue to parties other than the project-implementing body. Most of the projects
contribute to the national exchequer by way of direct or indirect taxes. Besid

: : o 2 . €s, a project has a direct impact on the
community or the area of operation. This is what is callci_i the spill-over effects and multiplier effect, Profects vai 4150
have an impact on individual welfare.
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e 3 on-quantifiab]
While primary ang secondary costs and benefits are quantifiable, tertiary costs and benefits include all non-g e

| i : s s. There ar
spl'll-:::u\-'er and multiplier effects. Where the impact cannot be quantified, it 1 e e
certain values which cannot be quantified at all.

Onganisationat Wspect
For the successful im
may be necessary to have

of a big dairy, it may cal

plementation of the scheme/project and for the day-to-day functioning of fﬂ”;‘fe:“gf_p::“' it
sufficient technical, skilled or unskilled manpower. For example, at the sfngeg :"Sa:t fi-sommf:;
| for assistance from Dairy Engineers or Dairy Experts and thcr [EChmc:Jan h . After th
skilled personnel. These personnel should be available to the entrepreneur at the time he needs them. After the

' : : ily operation an
implementation of the project, the entrepreneur may need only some technical and other labour for igapia :
maintenance of the dairy.

Commenrcial s pect

This involves the examination of the arrangements for buying or acquiring necessary inputs rf“:cl'-ll_f"-?f-'l for the
implementation of the project as raw materials, labour, power, fertiliser, pesticides, etc. Adequacy and timeliness of the
availability of these factors influence project implementation to a considerable extent. For example, in digging or
deepening of wells, the non-availability of blasting material, bricks or cement may hold up the work of any length of

time. In the case of dairy development, non-availability of improved breeds of cattle may hinder the progress of the
scheme.

In the case of H.Y. variety crop cultivation, non-availability of improved seeds, fertilizers, etc. may prevent farmers
from achieving optimum yields. Existence of suita

ble facilities for the marketing of the produce, market outlets and
adequate demand should also be ensured.

While formulating the scheme, this factor should
arrangements to overcome any difficulty should be

‘Legal Aspect

Adequate security for different types of loans should be made available to the banks as per their requirements,
Legal problems relating to title deed

s, land legislations, etc. that influence the decision with regard to the mortgage or
hypothecation of assets or implementation of the project or scheme should be looked into in depth before the scheme
or project is financed,

be examined carefully and the possibility of making the necessary
explored.

It may be mentioned here that ever
not exist or be available. On examinin

ywhere all the requirements for the successful implementation of a project may
meeting these requirements should be

g the various aspects, if some lacunae or gaps are found, possible alternatives of
considered and suggestions in this regard are incorporated in the project report.

Riok and Uncextainty in Inuestment Decisions

Each project is characterised by a certain amount of risk and uncertainty. As a matter of fact, each basic variable

entering the project evaluation could be a source of uncertainty because it is not possible to predict or anticipate
perfectly the future changes that will take place in respect of these variables,

The feasibility of a project depends, inter alia, on the size of investment, operating costs and sales revenue. Each
of these is composed of quantity and price and a change in the estimated quantity or price may divert the actual from
the estimated result.

There are two types of uncertainties relating to the project itself and the environment in which it operates.
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Fig. 19.4:

APPROACHTO PROCESS OPTIMISATION AND MODERNISATION .

DATA COLLECTION
dotalls of plant and oquipmanl, avaluation and comparison
ol productivity indices,
Idonlification of bottlanocks/constraints
¥
DIAGNOSTIC STUDY
Hoat and mass balance, analysls, capacity balancing
Y
RECOMMENDATIONS
Evolving short/medium/long-tarm recommendations
¥
MODIFICATION PLAN
Project time schedule for shortlisted recommendations

Whether
M financlally Yes
viable

No

DETAILED ENGINEERING
for optimisation

¥
IMPLEMENTATION

EVALUATION
Technical and financial
Y
Whether

performance Yes

better than target

[ PROJECT COMPLETED SUCCESSFULLY ¢——

Uncertainty usually arises because it is impossible to predlcl the different variables and consequently, the magnitude
of the benefits and costs exactly as they will occur.

The important causes of uncertainty are:

(i) Changes in the price of inputs and/or outputs.
(ii) Changes in technology.
(iii) False estimation of the rated capacity.
(iv) Length of construction and running-in periods.

(v) Changes in the environment like changes in the tastes or preferences or the introduction of new substitutes
elc.

However, distinction has to be drawn between project formulation and the preparation of the detailed project
report. The object of project formulation is the preparation of the pre-investment report. This strategy is, therefore, an
investigation process which precedes investment decision. A project idea is examined from the point of view of the
overall objectives of the sponsoring body and the country as a whole, from the point of view of techno-economic and
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ﬁﬂﬂnl;“: fe?“bﬂ;_‘}’ Td Of_the social cost-benefit prospects. The purpose is to present whether a go-ahead signal
§110U1 ; CmBWC" ar the project or not. Detailed project report preparation is a post-investment decision exercise. It
involves the preparation of detailed specifications and designs, engineering drawings, site investigation and foundation

fieﬂgn for ‘_hc project premises, detailed design of the process or other equipment and time schedules for the
implementation of the project.

Project formulation is accompanied with internal and external constraints.

fme:l':mf mustmfr.us arise on account of the limitations of the management system which will eventually be responsible
for the 1mpleme‘mfnmn of a project. Inputs, resources and outputs are the three major elements of the structural
aspects of an existing management system.

External can.:::rafnn depend upon the environment which imposes limitations on the size, nature, location and the
extent of the project.

Project Fovmulbation and the Entreprencur

During the course of establishment of a new project, the entrepreneur has to contend with a series of almost
impossible situations. The spread of technology being sporadic, the first difficulty he faces is the matter of selection of
appropriate technology for his enterprise. Modern technology developed in the highly industrialised countries does not
suit the conditions available in the developing countries. The same applied to the optimal size of plants on account of
the limitations of the market which is available for products. Present-day advanced technology being a product of
economies that have a scarcity of labour and a relative abundance of capital is oriented towards heavy initial investment.
Obviously, heavy investments cannot be sustained by developing countries, The entrepreneur has, therefore, to scan
the entire chain of activities — research development, design, production, marketing, sale and post-sales service —
and arrive at conclusions which will form the basis of the operations to plan his project.

The second fact which the entrepreneur has to reckon with is the absence or non-availability of external economies.
As has been pointed out by Everett Hagen, every Western industry depends for its efficiency on other industries. It
assumes the ready availability of materials, components and tools. It depends also on auxiliary enterprises for technical,
financial and managerial services on demand, on a complex network of communication and transportation facilities,
and on an intricate system of business practices. A Western economy is a technically and culturally complex, not 4 set
of isolated pieces of technology. The entrepreneur in developing countries must, therefore, consider not only the basic
costs of the project, but also the ancillary costs which in industrially advanced countries would have been contributed
by the external economies.

The third problem is the non-availability of technically qualified and adequate personnel. The extent of expertise is
limited and finding people to handle new jobs is extremely difficult. As Myrdal (1968) put it, the use of modern
technology calls for a certain minimum supply of various skills that are generally lacking in developing countries. Not
only is a somewhat more skilled labour force needed but a greater number of technicians and managers as well.

Resource mobilisation is the fourth major problem. In the context of present-day magnitude and complexity of
projects, it is really very difficult for an entreprencur to be in a position to provide the entire development capital which
a project will need. The standard of living and income being already low, savings are also not available in abundance for
investment in economic development in the developing countries. The capital market not being developed also does not
provide enough relief. Under these circumstances, collection of enough resources to go ahead with the project assumes

critical proportions.

Over and above the economic hurdles mentioned, the entreprencur has to contend with a spate of government
directives, licensing procedures, import and export policies, price controls, limits on expansion and a host of other
formalities. It is obviously hard task for any individual to be familiar with all the intricacies of these directives and
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procedures. Fu s . . .
rther, these directives, orders and instructions are also not available in a consolidated and detailed form

in most of i . .
formalities (::\;Elo-pmg countries, with the result that a considerable amount of time is spent in sorting out these
- In India, the need for providing a hand-book incorporating all the relevant constraints and procedures has

led to the icati :
publication of a compendium entitled Guidelines for Industries.

Fuoject Pofitabitity Projections
The results project evaluation depend upon the cost and profitability projections. A thorough examination is, therefore,

:'nndc during the ,appraisnl of the assumptions/parameters on which the cost of production and profitability statements
or future operating years have been based,

e The objectives in the estimation of cost of production and profitability are primarily to
sess —

=} _lhc cupacit-y of the unit to amortise and service the borrowed funds;
® the carning capacity of the project;

® the capability to service the share capital; and

® the surplus available to finance future growth.

In estimating the cost of production, assessment is made of various inputs and also of production capacity build-
up. Some of the aspects connected with the build-up of production capacity over the years are discussed below:

_ (i) Installed Capacity: The installed capacity of the entire plant is assessed in the first instance. For this purpose,
it is necessary to furnish the rated capacity and the capacity guaranteed by the supplier for each equipment/section of
the plant. The guaranteed capacities of the equipment are indicated in terms of physical quantities per unit of time. The
installed capacity of the plant is determined by the capacity of that section of the plant which has the lowest capacity.
The installed capacity need not necessarily be static throughout the existence of the plant. It may vary according to the
changes in direct inputs, product-mix etc.

(ii) Capacity Utilisation: Tt may not be possible to fully utilise the capacity of the plant due to several factors. In
some industries, a 100 per cent utilisation of capacity seems a distant dream even during the entire life of a project due
to several constraints. The factors which, either singly or in combination with other factors restrict during the initial
years a fuller utilisation of capacity are as under:

— teething problems in the plant and machinery;

— time taken in the development of a satisfactory product;
— development of operating skills;

— téchnological/process constraints;

— time taken for building the market.

The factors responsible for the low utilisation of capacity during the life of project after the initial problems have
been overcome are as follows:

— technical constraints;
— market constraints;
— frequent changes in product-mix;

— inherent characteristics of the industry.
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For deciding the build-up of production capacity over a period, the institutions collect the data of average capacity

utilisation of the industry over the past few years and the capacity build-up achieved by similar units during the early
stages of their operations,

“;L’c};:’n‘f:i;""xf S{E]CCHGU. of a product-mix for computing future cost of production and profitability depends
upon o I;TUJCCUUI‘IS. Given adequate demand for each product, the product-mix would generally depend upon
the contribution of each product towards profitability and the adequacy of the plant and utilisation.

(iv) _3_'3””'5' {foff»‘-‘ Abundant care is taken by financial institutions in fixing the selling price for the purpose of
me__’mb”‘_l)’ projections. In the case of a new product which is not manufactured locally, the basis of assuming a
selling price is the landed cost of a similar imported product, For products which are being manufactured in the
country and whose price is controlled by the Government, the pricing pattern as laid down by the Government is
adopted. In respect of products whose prices are not controlled, the current market price as also the price trends in the

past are ta?cen into consideration. In the case of variations in the current selling price, it is advisable to assume the
lowest selling price.

Efluent Disposal

Prqcess of effluent disposal entirety depends upon the analysis of effluents from the industry as also the rules and
regu]a!:ons laid down by the Government authorities in this regard. It may sometimes be necessary to obtain the
analysis report of the effluents and the details of their treatment.

In terms of industrial licensing conditions every industrial undertaking is required to take adequate steps as per the
Government rules and regulations to prevent air, water and soil pollution. Further, such antipollution measures to be
installed should conform to the effluent and emission standards prescribed by the State Government in which the
industrial undertaking is to be located. The formulator would keep in mind the implications of the aforesaid provisions
while evaluating the project.

Enengy Consexvation
The conservation of energy through better energy management is another area which is gaining importance amongst

the institutions in view of its scarcity and its increasing demand.

In the case of appraisal of new projects, the following additional information regarding energy conservation is
obtained and reviewed:

® Steps proposed to be taken for energy conservation. Whether the project envisages provision of any metering
in main and sub-circuits, both electrical and steam or proposes to install any power factor correction equipment.

Particulars of monitoring equipment envisaged for periodic detection and measurement of energy losses,

Particulars of energy saving features in the main process plant and equipment.

The projected energy input cost per unit of output and its comparison with other units in the same industry.

Scope for use of solar/other renewable sources of energy.

The financial institutions also seek steam and energy plan diagrams as also the data relating to the total energy
proposed to be generated/purchased and theoretical and expected requirements of energy in various production
departments. The institutions examine whether any alternative process is available, and if so, the comparative energy
consumption figures for the various processes are obtained and evaluated.
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Utitisation of By-Products

In certain industries, pProper and efficient utilisation/recovery of by-products constitutes a major factor for their
€conomic viabiljt

: ) Y and selection of process know-how. In some cases, the app_miscr may insist on a ];1!01 plant study
with a view to ensyre that a proper process is adopted for the optimal utilisation/recovery of by-products.

Chaice of Technical Pracess

Technology refers 10 such modes of production as are not only technically sound and economically viable but are
also suitable

to local, social and cultural conditions and are in line with national goals and objectives. In respect of
certain projects, there js hardly

any choice in technology, while a wide variety of projects Ifave options of many
manufacturing technologies. Whenever such choice is available, a detailed examination and evaluation of all the processes
already established and those un

der development is carried out, Some of the important aspects examined while deciding
upon a particular manufacturing technology are as under:

® The technology should, as far as possible, be already established.

® If not already established, but expected to be advantageous, the degree of success is assessed and risks
calculated. :

® The technology should be based on indigenous raw materials and resources; if raw materials are not available
indigenously, continuing availability of raw materials from imported sources in the light of Government legislation
are examined in depth.

® The technology should be workable under local conditions, e.g., temperature, humidity, quality and availability
of raw materials, availability of skilled labour, transportation, power, etc.

® The technology should be in tune with the national goals and objectives, e.g., employment potential vis-a-vis
social responsibility for creating as much employment as possible, scope for ancillarisation, import substitution,
CXport promotion, maintenance of ecological balance, etc.

® Inselecting a particular technology, the risk of obsolescence and the scope for continuous updating of technology
is examined and kept in view,

®

Climatic conditions, nature and quality of the product as also th

¢ size of the project are invariably taken into
account while adopting a particular process/technology.

Where the process/technology proposed to be adopted is not well established, the following factors are examined:

® whether the technology/process is patented or not;

® degree of realiability of the proposed process;

® scale of development, i.e., whether laboratory scale, pilot plant scale, etc.;
e flexibility,

i.e., whether the equipment for the process can be used for alternative processes/products.
It is possible that the effect of some of the above
each process is separately evaluated keeping in view
advantages is selected. In certain fields, where te
being developed fast, the risk of obsolescence is

-mentioned factors might be found conflicting.
the effect of the various fact
chnological progress has been rap
also determined.

In such cases,
ors and the process with optimum

id and new improved processes are

» requirement of utilities and specifications of
process parameters.
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Check List for Feasibitity Repoxt

1.

2

16.
17.
18.
19.
20.
21.
22,

23,

. Raw material inv

Examination of public policy with respect to the industry,

- Broad specifications of outputs and alternative techniques of production.

. Listing and description of alternative locations,

3
4. Preliminary estimates of sales revenue, capital costs and operating costs of different alternatives.
5. Preliminary analysis of profitability for different alternatives,

6.
7
8
9

Marketing analysis.

- Specification of product pattern and product prices.

estigation and specification of sources of raw material supply.

. Estimation of material energy, flow balance and input prices.
10.

11.
12,
.
14.
15,

Listing of major equipment by type, size and cost.

Listing of auxiliary equipment by type, size and cost.

Specification of sources of supply for equipment and process know-how.
Specification of site and completion of necessary investigation.

Listing of buildings, structures and yard facilities by type, size and cost.

Specification of supply sources, connection costs and other costs for transportation services, water supply
and power.

Preparation of lay-out,

Specification of skill-wise labour requirements and labour costs.
Estimation of working capital requirements.

Phasing of activities and expenditure during construction,
Analysis of profitability.

Determination of measures for combating environmental problems.

Analysis of the past performance of the enterprise responsible for implementing and running the project with
respect to project completion, capacity utilisation and profitability.

State of preparedness to implement the project rapidly.

Planning Commission's Guidelines fox Project Foumulation|Feasibility Repoxts
for Industrial Projects

In order to process investment proposals and arrive at investment decisions, the Planning Commission's guidelines
for preparing/formulating industrial projects by preparing feasibility reports.

The feasibility report lies in between the project formulating stage and the appraisal and sanction stage. The project
formulating stage involves the identification of investment options by the enterprise in consultation with the Administrative
Ministry, the Planning Commission and other concerned authorities.
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The guidelines have been summarised below:

L. General Information: Tne feasibility report should include an analysis of the industry to which the project
beloflgs. It should deal with the past performance of the industry. The deseription of the type of industry should also
be given, i.c., the priority of the industry, increase in production, role of the public sector, allocation of investment of

funds, choice of technique ete. This should also contain information about the enterprise submitting the feasibility
report.

2. Preliminary Analysis of Alternatives: This should contain present data on the gap between den.mnd and Supp!y
for the outputs which are to be produced, data on the capacity that would be available from projects that are in
production or under implementation at the time the report is prepared, a complete list of all existing plans in the
industry, giving their capacity and level of production actually attained, a list of all projects for which letters of intent
licences have been issued and a list of proposed projects. All options that are technically feasible should be considered
at this preliminary stage. The location of the project and its implications should also be looked into. A.n account of the
foreign exchange requirement should be taken. The profitability of different options should also be given. The rate of

return on investment should be calculated and presented in the report. Alternative cost calculations Vis-a-vis retom
should be presented.

3. Project Description: The feasibility report should mention the lechnolugy!proces_s chosen for lhe: pr_nject.
Information relevant to determining the optimality of the location chosen should also be included. To assist in the
assessment of the environmental effects of a project, every feasibility report must present the information on specific
points, i.e., population, water, land, air, flora and fauna, effects arising out of project’s pollution, other environmental
disruption, etc. The report should contain a list of important items of capital equipment and operational requirements of

the plant, requirements of water and power personnel, organisational structure envisaged, transport costs, activity
wise phasing of construction and factors affecting it.

4. Marketing Plan: Tt should contain the following items. Data on the marketing plan. Demand and prospective
supply in each of the areas to be served.

The methods and the data used for main estimates of domestic supply and selection of the market areas should be
presented. Estimates of the degree of price sensitivity should be presented.

It should contain an analysis of past trends in prices.

5. Capital Requirements and Costs: The estimates should be reasonably complete and properly estimated. Information
on all items of costs should be carefully collected and presented.

6. Operating Requirements and Costs: Operating costs are essentially those costs incurred after the commencement
of commercial production. Information about all items of operating cost should be collected. Operating costs relate to

the cost of raw materials and intermediates, fuel, utilities, labour, repair and maintenance, selling expenses and other
expenses.

7. Financial Analysis: This strategy is to present some measures to assess the financial viability of the project. A
proforma balance sheet for the project data should be presented. Depreciation should be allowed for on the basis
specified by the Bureau of Public Enterprises. Foreign exchange requirements should be cleared by the Department of
Economic Affairs. The feasibility report should take into account income tax rebates for priority industries, incentives
for backward areas, accelerated depreciation etc. The sensitivity analysis should also be presented — that is the
sensitivity of the rate of return of change in the level and pattern of product prices. )

8. Economic Analysis: Social profitability analysis needs some adjustment in the data relating to the costs and
returns to the enterpriss. One important type of adjustment involves a correction in input and costs, to reflect the true
value of foreign exchange, labour and capital. The enterprise should try to assess the impact of its operations on

foreign trade. Indirect costs and benefits should also be included in the report, If they cannot be quantified, they
should be analysed and their importance emphasised.
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To assess major projects, the questionnaire Ministry of Technology, UK can be considered in the Indian context:

1. Would your project, if carricd through,

: if promise benefits to the community, and, if so, what are these benefits,
how will they be distributed and to wh

om and when would they accrue?

2. What dlsaqvantngcs would you expect might flow from your work? Who would experience them? What, if
any, rErne_dlcs would correct them? Is the technology for correcting them sufficiently advanced for the remedies
to be available when the disadvantages begin to accrue?

3. What demands would the development of your

: project make upon your resources of skilled manpower and are
these resources likely to be available?

4. Is there a cheaper, simpler and less sophisticated w
in mind? If so, what would it be and what
adopted it?

ay of achieving at least part of the objective that you have
proportion of your total objective would have to be sacrificed if we

5. \Vr!a( new skills would have to be acquired by people who would be called upon to use the product or project
which you are recommending and how could these skills in application be created?

6. What skills would be rendered obsolete by the development you propose and how serious a problem would the
obsolescence of these skills create for the people who had them?

7. Is the work upon which you are engaged being done or has it been done or has it been started and stopped in

other parts of the world and what experience is available from abroad that might help us to assess our own
proposal? !

8. If what you propose is not done, what disadvantages or penalties you believe will accrue to the community and
what alternative projects might be considered?

9. If your proposition is accepted, what other work in the form of a supporting system should be set in hand

simultaneously, either to cope with the consequences of it, or to operate for the next stage and what would that
next stage be?

10. If an initial decision to proceed is made, for how long will the option to stop remain open and how reversible
will this decision be at progressive stages beyond that?

CONCLUSION

Project formulation is a key input of management aid. The process of project formulation involves a detailed
study of the environment, weighing objectively the internal and external constraints and development of the
project idea, stage by stage. into an investment proposition, The conclusion drawn at the end of each stage
forms the basis of development of the next stage. At each stage, the entrepreneur/intraprencur or a team of
consultants have to look not only forward but also backward. The forward look is necessary to take the
project formulation forward and the backward look is to re-check and if necessary, strengthen or modify the
project on the basis of experience gained in the project formulation. Thus, project formulation is a significant
link between project identification and project appraisal by financial institutions.

Thus, we find right from the time of conceiving of the profitable opportunity to converting the idea from the
mind to the marketable product, many complications are involved. Therefore, an entrepreneur has to carefully
study the various determinants which will ultimately result in the success or failure of the establishment of
an industrial unit. During this period of time, the entrepreneur is expected to weigh each factor carefully and
take decisions on the basis of the merits and the advantages of each factor so that the profitable opportunity
conceived can be transformed into a reality with an appreciable degree of success.

ORORC
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ProJeECT DESIGN AND

NETWORK ANALYSIS
CHAPTER

“For the proper planning, scheduling and control of the numerous activities of a project, given their interrelationship
and constraints on the availability of resources, project design and network technigues have been found quite useful.
The technique shows the activities and events of the project, time estimation and the development of project schedule.”

INTRODUCTION

The execution of a Project follows a definite path of planning, scheduling and controlling. The first and the
foremost aspect of a project is the project design. It is in fact the heart of the project entity. It defines the individual
activities which go into the corpus of the project and their interrelationship with each other. Project design enables to
identify the flow of event which must take place for the successful implementation of the project.

Network techniques help the management of an organisation in performing these functions efficiently and effectively.
Together they stand concerned with the development of the project work plan and the duration time — estimate and
evaluation of these in the light of the constraints of the project situation.

The strategy selected as a result of the techno-economic analysis
development. Briefly, project design is the framework of a proj
acceptable work plan for the project, It helps
hindrances.

forms the initiation of the project design
ect formulated with detailed sequences and develops an
the entrepreneur to implement the project as scheduled without any

The strategy is examined in detail and the details are utilised to compile the sequential narration of the constituent
activities of the project. This compilation of the sequential narration is known as the Project Logic. When it is represented
in the form of graphical pattern, it is known as a network.

In this chapter, project design and network intricacies are discussed, so that the students can have an understanding
and their key role in the success of a project

Project Design

A project can achieve breakthrough innovation? The answer is —

. : ! : -nrough the use of design thinking. Design
thinking is collaborative — keeping account of different experiences by different stakeholders and generating new
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Fig. 20.1:
Relation between
Project Design and [ STRATEGY | {PROJECT DESIGN
Network
SEQUENTIAL {PROJECT LOGIC |
NARRATION
GRAPHICAL NETWORK
PRESENTATION

products. Itis inventing new options to find
new Proble.ms. It Is experimental — building prototypes, testing them and -
iterating this activity to find what works and

. . ( what does not to manage risk. ‘ﬁﬁ.-
It is also being emphatnetic to user's needs and wants organisations have i g

woken up to the fact that in order to remain in today's markets and have an |:
edge over competitiors, they have to innovate and to achieve breakthrough -
innovation they have to make use of design thinking skills.

Organisat:lons can no longer count on quality, performance or price
alone to sustain leadership in the global marketplace. Design has emerged
as a new competitive weapon and key driver of innovation.

new and better solutions to -

By. consciously fostering the right kind of emotional environment and
following the seven guidelines outlined here, your organisation will be well
equipped to translate inspiration into implementation.

R

For de_sign to 'n-ecome culturally embedded in an organisation, three 'forces' have to coverage: a deep user
understanding, multiple prototyping, and strategic business design. We call these forces 'the three gears of design.'

What most well-established companies do as a matter of practice is begin by examining their 'big gear' — the
existing business model. This focuses on how to make the most of their current capabilities and capacity. Most
‘growth initiatives' take the form of line extensions and expansions' concepts are developed, and then tested with the
consumer they know in'a certain way for specific products or categories. If research suggests incremental sales with

minimal investment risk, it's 'all systems go.' This is a very responsible way to stretch more out of your current
activity system, with largely incremental results.

Creating the Right Conditions

With the 'big idea’ in hand, you then take on lever three strategic business design, to model a unique system of
'strategic hubs' and 'supporting activities' that will not only deliver value to the user, but also compelit‘ive advantage
and profit to you. Pushing the concept through to a point that it is viable and profitable is not easy — this i§ where the
'no trade-offs' attitude pays off. It requires a lot of hard work and many iterations, but every team behind a great
breakthrough will tell you that their conviction and collaboration pushed_ the proj:cct through to fruition. .Sout?lwcst
Airlines' activity system has allowed it to become one of the most innovative providers of consumer value in a highly-

competitive industry, becoming a sustainable competitive advantage that other airlines have attempted (in vain) to
mimic.

For each of the three gears, there are many tools and [cchniqu-es: that are used by great design teams, but the depl-h
and rigour behind each gear cannot be compromised. Moreover, it is never a clean and l_snear paf.s-througl'l process; it
is very, very iterative. It's not about using a restricitve set of rules — but ms}ead creating the r.lght t_:ondmons under
which some core pillars (user — idea — business model) serve as ll'l{f touch points lhroughout an iterative deveIOpmf:nt
process. It is about liberating oneself and the team from the constraints of early perfection and not being preoccupied
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with getting it right too early, so that you limit your possibilities. What companies find when they PrnFuae iterative
prototyping — be it a product concept or a business model — is that they work l!u?ir ide:;.s through czzrher and faster,
leveraging the experience and perspective or senior management — rather than waiting until all of the I's are dotted and
T's crossed to get their approval.

Design Principles Pay Off

When conditions are ripe for innovation and the general principles and methodology of design are put into play, it
is remarkable how big and broad the impact can be. Following are some wide-ranging examples that demonstrate how
‘design doing’ can deliver breakthrough results in any field, on every level.

Design Thinking: Seven steps to putting organisation on top of its game

1. Make a long-term commitment: GE's strong track record of investing in management practices that push for
continuous product and business model improvement have made it an innovation behemoth.

2. Build it into your corporate strategy: Samsung's embrace of design at all organisational levels has allowed it

to move from a commodity producer to a brand leader — in the US, it now regularly trounces Sony and Panasonic in
sales.

3. Assign a leader, but don't limit it to a function: Innovation involves everyone, not just the "dcsign d.epn.rtmcr_lt"
or "innovation team.” Claudia Kotchka's appointment as head of Design Strategy at P&G has served to institutionalise
design across the organisation, making it one of the most innovative and consumer-centric companies.

4. Collaborate & internalise it: Don't hire someone to do it for you, team up with experts who will teach you
along the way: hire a 'design coach'.

5. Inspire, don't legislate: It's not about establishing a new set of rules. It's a new way to think, not just about
projects but the way you work together day-to-day to solve problems and create breakthrough opportunities.

6. Feed it and reward it: Design needs to be part of an organisation's cultural development program and reward
system in order to be validated. 3M's strong 'culture of innovation' that rewards creativity at every organisatinal level
has made the company a leader in delivering breakthrough solutions throughout much of its history.

7. The future starts today: While a sustained shift in culture takes time to gain traction, it is important to get
started, and implement what you can today.

JImpaxtance of Network (nalysis

The network analysis has the potential of unfolding unknown snags involved in project estimates which, when
detected, may provide management not only to improve on the ongoing project estimates but also to take serious lesson
for future application. This would, of course, require seriousness and sincere application of different niceties of the
technique of network analysis which require, among other things, that —

(a) The whole project should be considered with reference to the sequence of activities and events. Sequence here

is not a mere mathematical problem. It underlines activities that are to follow one after another leading to an
event.

(b) This would also require that the events should be thought of in different steams of operations and their
relationship understood clearly.

(¢) The whole project may be put on one network while different segments of the project may be detailed out in
separate networks for final integration in the overall network. This would imply that no important detail of any
operation in the project, from beginning to end, would miss the attention of the management,

282 | Dynamics of Entrepreneurial Development and Management

heeps:/hemanthrajhemu.github.io




(«f) The time estimates may be made taking into view
does notexist at all and time estim
deterministic, being based on pre

two discrete aspects: one projects in which previous experience
ates would have to be based on probabilities and two, time estimates may be
vious experience of similar types of operations in different other projects.

o) Cost estimates w e ‘ol ' i i i i
(e) Costestimates would depend on the project time estimates and the changes in the prices of different factors of

production. In this specific context, mere provision of escalation clauses would not be enough. Inflationary
changes would have to be attempted so that management may know for certain what slippage in time would

MEN I terms of cost This is apart from efficiency variations — both favourable and unfavourable — depending
ol rcumstances not quite foreseen at the time the estimates were made.

(f) 'l‘h\uf physical progress of the projects, individuality and simultaneity of cvents, jobs framed out, snags in
ditferent areas of project work would all require adequate notice and application of correctives in proper time.
Itis also possible that management may think it appropriate and economical to speed up completion of projects
by what is known as “crashing." The concept of crashing is particularly relevant in view of the avoidance of
huge constructive total loss that slippage, dilly-dallying or other factor may cause.

Cuigin of PERT and CPM

Incidentally, PERT, CPM and MOST are but three of some 40 different names given to network analysis. It is
believed and underlined that network is a logical extension of the old Grant Bar Chart. PERT and CPM techniques were
developed in the U.S, independently, while CPM came into focus about 1957 as an offshoot of collaboration between
Du Pont and Remington Rand. While different distinctions are often ascribed to CPM and PERT, the basic distinction
is perhaps that the emphasis of CPM is essentially on the activities themselves, the costs associated with completion of
each activity and optimum plan for the project as a whole. PERT, which was developed about 1958 as a result of
collaboration between the Operational Research Division of the United States Navy and a firm of business consultants,
had for emphasis the events rather than the activities leading to events. Most of the distinctions have, however,
dissolved while both PERT and CPM underwent different measures for attaining perfection through their application as
tools.

PERT was applied to help solve problems of producing the Polaris Missile system to a very tight schedule. Application
of PERT has been based on probability estimates covering those pessimistic, those optimistic and those considered
normal. In unique types of projects like the Polaris Missile, since previous experience in similar types of activities do
not exist, probability calculations have occupied a significant place. However, considering that all these techniques
concerned with planning and control of projects have network analysis as a common denominator, it is relevant to
point out that MOST emphasises more on building up of Gantt type charts covering each activity, event, time, cost,
projects farming out, employment of different classes of managers and workers, procurement of materials, deployment
of materials relating to the completion of the project, Unlike PERT and CPM diagrams, MOST diagrams actually begin
at the end of the project, working back towards the start of the activities. Instead of ‘beginning to end’ emphasis in
PERT and CPM, in MOST the emphasis is on ‘end to beginning.’ One advantage of MOST diagrams is that it can be
converted into PERT-CPM type diagram depending on the requirements of management.

Network Design

A network comprises a set of exponents connected with each other in a sequential relationship with each step till
the completion of a project.

Network analysis is a system which plans both large and small projects by analysing the project activities. Projects
are broken down into simple activities, which are then arranged in a logical sequence. It is also decided as to which
task will be performed simultancously and which others sequentially. A network diagram constructed below presents
the relationship between all the activities involved (see Fig. 23.2). Time, costs and other resources are allocated to

different activities.
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Fig. 20.2;

Network Design
PROJECT ANALYSIS SCHEDULING TIME CO-OHDEN:::II;E )
DESIGN OF PROJECT +— PROJECT COSTS L—| THE ACTIVITI
ACTIVITIES | [ACTIVITIES WORKED QUT

Netwarft Jechnigues

In a project, there may be two categories of jobs or activities — which can be taken up CO“CU«”C“I”Y and which
can be taken up only after completing some other activities — either completely or partially. Hence, in a bar chart,
some of the hars may run parallel or overlap each other time-wise while some may run serially. The scheduling of
~oustruction and identification of potential causes of delay form an important part of a project 3PP”’§“_|- Timing ‘f"d
sequencing of various activities involved in project implantation are reviewed, keeping in view the Cﬁﬂd".lﬂﬂs reEfﬂdfﬂg
the availability of construction materials, labour, procurement and delivery periods of plant and machinery, erection
and commission, start-up and trial-runs, training of staff, etc. The implementation schedule also takes into acc?unl
seasonal and other variations in working conditions which might interfere with the implcmemation_of the project,
Several techniques of project scheduling and control such as Bar Charts, Programme Evaluation and Review Techniques
(PERT), Critical Path Method (CPM) etc. are used.

Of these CPM have come to be wide]y used in project management as they are very pseful in the basic management
functions of planning, scheduling and control. These techniques can be applied in diverse kinds of projects like
construction of a building or a highway, planning and launching of new product, large maintenance projects, scheduling
ship construction and repairs, end-of-the month closing of accounts, large, research projects, etc.

Need fox Networks Jechniques

Network analysis helps in designing, planning, coordinating, controlling and decision-making in order to accomplish
the project economically in the minimum available time with the limited available resources. Network techniques were
developed from the Milestone Chart and Bar Chart. These conventional planning methods, because of their inherent
limitations, could not be utilised for planning large and complex projects. They had the following disadvantages:

(a) A bar chart becomes too cumbersome while dealing with big and complex projects when the activities are to be
considered in detail and their interaction or interdependencies are to be studied clearly.

(b) A bar chart does not point out which tasks should be given priority as regards resources (i.e., men, money,
materials and machinery).

(c) The effects of changes in schedule cannot be evaluated with the help of a bar chart.

(d) A bar chart neither satisfactorily tells the time at which the activities begin and end nor does it indicate
tolerances in activity timings.

The functions of planning, organising, directing and controlling are essential to every enterprise regardless of the
type, size, purpose, or complexity of the operation. Techniques, of course, vary because they must be adapted to and
appropriate for each individual firm and its own circumstances. PERT is one of the management techniques which is
considerably more useful to some managers than to others. It is of the tested tools of management in industrially-
developed countries.

It works a method of minimising production delays, inerruptions, and conflicts; of co-ordinating and synchronising
the various parts of the overall job; and of expediting the completion of projects towards scheduling and budgeting
resources so as to accomplish a predetermined job. It is a communication facility in that it can report developments
and keep the managers posted and informed.
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PERT is concerned with two concepts:

1. Events: An event is a i i
" : specific accomplishment that o i i i '
cither the need of time or resources. ’ BRI T

2. Activities: An activity is the work required to complete a specific event,
In PERT, the activities, the events, require time, money,

g N : and resources for its completion, In this sense, H.L.. Gantt
was quite right in referring to his events as milestones. b '

l;ll.!....%anu. a contemporary of lhc_ Father of Sf:icntiﬁc Management, EW. Taylor, developed the GANTT Chart. He
E:alle it _ anl_l Milestone Chart.” This chart depicts work to be done, but what is more important, it also denotes the
interrelationships between and among all phases of the work. Fig. 20.3 illustrates one of Gantt's milestone charts,

Fig. 20.3:
Ganit Milestone
Chart
QO @ TASK %
©) ® TASK Y
® @ ® TASK Z

Each of the circles (milestones) represent the accomplishment of a specific phase of the total undertaking, and, of
course, each of the rectangles represents a task. The three rectangles taken represent the entire project.

Steps in PERT

The first step in the development of a PERT network is the establishment of objectives. There will be a major
objectives to be accomglished, linked by supporting objectives. When these are identified, they must be linked together
so as to enable to planner to see the project in its true perspective and also see the relationships between and among all
the steps. The second step is to schedule work breakdown in great detail. In the third step, both technical and
managerial persons should begin to work together. The fourth step is that each person who participates in the application
of PERT to the control of the project should have some basic familiarity with the general nature of the work and with

the ultimate objective desired.
Some authors have also indicated the following steps involved in PERT analysis:
1. Development of project network.

. Time estimation.

Development of project schedule.

2

3. Determination of critical path, event slacks, and activity floats.

4

5. Calculation of variability duration and the probability of completion in a given time.

PERT deals with the problem of uncertain activity time by the application of statistical analysis to the dcfcrmin:uion
of estimated time for each activity of the project. This technique, as a manager's tool, defines and coordinates what
must be done to successfully accomplish the objectives of a project on time. It aids the decision-maker but does to not

make decisions for him.
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= th[_n pp_p;r.‘ time is the basic measure. It is usually expressed in calendar weeks. The project should be completed
thin the stipulated opumistic time.

It!. OHe 1o amrive at the most reliable estimate of time, three time estimates are usually employed under thig
technique as given below:

(1) The optimistic time: 1: is the shortest time possible if everything gocs perfectly well with no complications, the
chance of this optimum actually occurring might be onc in a hundred;

- (ii) the pessimistic time: It is longest time conceivable; it includes time for unusual delays and thus the chance of
uts happening might be only one in a hundred;

(iii) The most likely time: It would be the best estimate of what normally would occur.

The differences in these three times give a measure of the relative uncertainty involved in the activity.

Advantages of PERT
(@) This technique gives the management the ability to plan the best possible use of resources to achieve a givep

goal within the overall time and cost limitations.

(b) 1t helps management to handle the uncertainties involved in programmes where no standard time data of the
Taylor-Gantt variety are available.

(c) Tt presses for the right action, at the right point, and at that right time in the organisation.
Limitations cf PERT
(a) The basic difficulty comes in the way of time estimates for the completion of activities because activities are
of non-repetitive type.
(b) This technique does not consider resources required at various stages of the project.

(c) Use of this technique for active control of a project requires frequent updating and revising the PERT calculations
and this proves quite a costly affair.

Cuitical Path Methad (CPM)

Next to PERT, the CPM for planning and controlling projects has enjoyed the widest use among all the systems
that follow the networking principles. CPM was developed in 1956 at the E.I. Dupont Nemours & Co., U.S.A,, in
connection with the periodic overhauling and maintenance of a chemical plant. It resulted in reducing the shut-down
period from 130 hours to 90 hours and saving hours and saving the company $1 million. CPM has two time-cost
estimates for each activity (one time-cost estimate for the normal situation and the other estimate for the crash

situation) but does not incorporate any statistical analysis in determining such time estimates. CPM operates on the
assumption that there is a precise known time that each activity in the project will take.

(dvantages of CPM

Besides being applicable to schedule large and small projects it has some of the important advantages listed below:
(a) It helps in ascertaining the time schedule.

(b) With its aid, control by the management is made easy.
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(¢) 1tmakes better and detailed planning possible.

) 1t provides a s . .
( | tandard method for communicating project plans, schedules, time and cost performance.

') Tt identifies oL eritie
(e) fies the most eritical elements and thus more attention can be paid to these activities.

Limitations of CPM

‘ . " . % b Y | . .
(a) CPM fails to incorporate statistical analysis in determining the time estimates.

(b) ll‘upcrntcs on the assumption that there is a precise known time that each activity in the project will take but
this may not be true in actual life,

(c) Itis difﬁcgll to use CPM as a controlling device for the simple reason that one must repeat the entire evaluation
.of'llhc project each time when changes are introduced into the network. It may be remembered that CPM was
initially developed as a static planning model and not as a dynamic controlling device.

Diffexences Between PERT and CPM

Though the fundamental network of PERT and CPM are identical, yet there are certain differences in details as
listed in Chart I,

pplication of Networfs (nalysis

For the purpose of application of PERT/CPM, a project is conceived as a collection in independent activities of
jobs. If one Jol_l has to be completed before another can begin, the first job is described as an immediate predecessor of
the job following or in other words, the latter is an immediate successor of the former.

Two types of graphs are used in PERT/CPM. They are:
(i) Activity on the Arrow (AOA) system.
(ii) Activity on Node (AON) system.

In the AOA system, or the Arrow Diagram Method, an activity is graphically represented by an arrow. The tail end
of the arrow represents the start and the head represents the end of an activity. The description of the activity is
written alongside the arrow. In Fig. 20.5 for example, a and b describe activities. (For example, in building construction,
a may be used to denote an activity like excavation and b to denote concreting). Alternatively, the activity can be
denoted by the numbers of the nodes. For example, activity can be denoted by the numbers of the nodes. For example,
activity a can also be denoted as (1, 2) and activity b as (2, 3).

An activity is the actual performance of a task and it consumes time and resources. An event is the start or
completion of a task and does not consume time or resources. For example, machine installation is an activity whereas
the start of machine installation is an event. Similarly, completion of machine installation is an event.

The length of the arrow in a network diagram does not bear any relationship to the time which the activity takes or
the resources which the activity consumes. The direction of the arrow indicates the direction of the work flow. The

usual practice is to go from left to right.
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CHART |
PERT CPM

The origin is military (naval),

It is an event-oriented approach, It is an activity-oriented system.
There is allowance f i ce
or uncertainty. No such allowance. . : isi

It has three time estimates. There is only one single estimate onlllin;:;:r;h:;?:gg'u(is’i:]z? ‘t:in“.
It is probabilistic model with uncertainty in activity duration. It is a deterministic rr}odel with well- gle) time
N ‘.101:5 not demarcate between critical and non-critical based upon past experience.
activities. It marks critical activiues. W . e

i s + ; ecision is required, e.g., civ
Itis especially suitable when high precision is required in time It is suitable when 'f“sonn.blt P i schl:n:::s ote el
estimates, e.g.. defence projects, ndottiil SpRRE T
8. Timeisaveraged.

The origin is industrial.

-

construction projects,

No averaging of time is iqvolv:t!.

The concept of ‘crashing' is not applied. The concept of crashing 15 npphcdd. B T —

- It lays emphasis on reduction of the execution time of the It lay emphasis onth_c greatest re: ucu(:nbased P "
project without too much cost implications. It is time-based. least increase in project cost. It is cost- !

Fig. 20.4:

AOA System o a @ 2 @

All events must be numbered. The same number cannot be used for more than one event.

In the AON system, activities are represented by circles or nodes and arrows ar¢ used to show only the dependency
relationship between the activity nodes (see Fig. 20.5).

Fig. 20.5:

AON

In the AOA diagram, the time required for an activity is indicated alongside the arrow and in the AON diagram, the

time is indicated in the circle. For example, if activity a requires 10 days and b requires 12 days, they may be indicated
as shown in Fig. 20.6 and Fig, 20.7.

Fig. 20.6: { 10 days 12 days
AQA Showing Time

Required for @ @ @
Activity

Fig. 20.7:
AOA Showing Time @ b.1
Required for
Activity

It becomes necessary to introduce dummy job (s) in constructing the network diagram if two or more activities in
the project have identical immediate predecessors and successors or if two or more jobs have some, but not al!. of
their immediate predecessors in common. A dummy is an artificial activity introduced in a network to maintain a unique
numbering system for the different activities and to keep the logical sequence of activities and their interrelationships
correct. A dummy job takes zero to perform and is used solely to illustrate precedence relationship.

Fig. 20.8 illustrates the use of dummy jobs. Activity b is a common immediate predecessor of both 4 and ¢, while
a is an immediate predecessor of d alone, and ¢ is one of e. Hence two dummy jobs f and g are introduced to indicate
the precedence relationship.
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Fig. 20.8:
CPM Showing
Dummy Activities

To illustrate the CPM technique, let us take a very simple example of a small research project. The project is
decomposed into the following activities, viz., preparation of the questionnaire for consumer survey, preparation of the
questionnaire for dealer survey, and processing and interpretation of the data collected by the dealer survey, processing
and interpretation of the data collected by the consumer survey. This is represented on Fig. 20.9.

Job Immediate Time required to
identification Job description predecessor perform the job
a Preparation of dealer questionnaire == 10 days
b Preparation of consumer questionnaire — 10 days
c Dealer survey a 20 days
d Consumer survey b 60 days
- Processing and interpretation of dealer survey data c 10 days
f Processing and interpretation of data d 30 days
Fig. 20.9:
Critical Path ¢, 20 days
w‘
2 5
d, 60 days

Cuitical Fath
The critical path is the longest path in a project network.

A path is a set of nodes connected by arrows beginning at the initial node of a network and ending at the terminal
node. In Fig. 20.10, there are two paths: 1-2-3-6 and 1-4-5-6 where the numbers refer to nodes. The length of a path
in the network is the total time it takes to travel the path. This time is calculated by adding the individual times between
the connected nodes on the path.

The longest path in the network diagram here is the one connecting nodes 1-4-5-6 because it takes 100 days
compared to the path connecting nodes 1-2-3-6 which takes only 40 days. The job on the critical path are critical in
determining the project’s duration and hence they are called critical jobs or critical activities. The critical path is
represented by thick lines. Alternatively, it may be represented by double lines.
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; ing of the dealer su
Itis clear that even if the preparation of dealer questionnaire, dealer survey and the processing .
data are delayed b

: . This extent of delay that ¢
Y atotal of 60 days, the total duration of the project will not b affected, T exie . e
be caused to jobs

" ject is known as slack. In oy
on the non-critical path without affecting the total duration of the project I r
example, the slack is 6o days.

tion of a project, we should be

The concept of critjcal path makes it clear that if we want to reduce th.cfmtn:u:;ri:o comple:: s

able to reduce the time taken by activities on the critical path, For example, i w!flhe activities an the critical path (b, g
of our example earlicr, we have to reduce the time taken by any one or more 0

; g umber of people employeq
and D). For example, we may reduce the time for the consumer survey by increasing the n pecpie e ploy
for this purpose. Similarly, the data processing may also be done quickly.

Managmmuﬂuﬁomaamswm

: i ipment, procedures, software, ap
e et > Jpieaty IS R coli ikt data‘processmg Ti.i:ll?:}?)rm;ion in time for efﬁcien{i
people that integrates the sub-systems of the organisation and provides ttlm nc:l: ooty
managerial decision-muking to discharge the managerial functions promptly an

Fig. 20.10

An efficient MIS

plays a very important role in enabling the managers to efficiently perform managerial functions
like planning, organising,

directing and controlling, Adequate and up-to-date information is an essential input for al]
these functions. The MIS, therefore, is a prerequisite for efficient management.

The Benefits
Network analysis underlines several benefits. The important ones are:

(i) It ensures early and logical planning of the whole project, in terms of both aggregates and disaggregates,
(ii) It puts into perspective the full interrelationship of all activities concerned in the project.

(iii) It monitors the progress of the project to its completion date,
analysis would underline which jobs control the
controlling jobs are, in fact, the critical jobs or
the rest of the project while any reduction in ti
sequence of jobs which require the longest ti

Initial planning of projects through network
rate of progress and which jobs have time to spare. The
‘key jobs." Any delay in completing these jobs would hold up
me on these jobs can reduce the overall time of the project. The
me to complete makes up the critical path.
Determination of the critical path assesses mana

P ing attention on the critical jobs, so that they
remain on schedule. Naturally, critical jobs would be a relatively
managerial alacrity so that

_ woml small percentage of the total jobs and would call for
{ project completion time does not suffer. Depending on the nature of the project and the
criticality of the completion time, management may either slow down or speed up different segments of the project so
that activities and events remain in consonance to one another,
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Reduction of the overall project time may involve selective increase in direct costs, as a result of crashing.
However, such increase would be more than compensated hy project completion on date or even ahead of schedule.

Network analysis helps management to know and judge alternative ways of optimisation of direct and indirect costs
for giving the minimum total cost,

.Th:s is parn::ulnrly important in view of the fact that in many of the Indian public sector projects, expenditure
during construction has shot up several times more than the original project estimates due to various factors,

CONCLUSION

The PERT/CPM combined or unified network approach to project planning and control is rated to be the best form
of project management system at present.

The method indicates and emphasises likely arcas of trouble and delay. It provides a basis for reporting progress,

indicates progress lags, requirement of extra effort and its usefulness. It facilitates changes in a programme if the
situation warrants,

This planning technique involves analysing minutely the various jobs comprising a project, preparation of the
network indicating logical and sequential relationship, scheduling by computing time parameters, and monitoring
and control involving updating and time-cost tradeoffs if necessary, '

Even though the stage up to scheduling is only the first phase of a network analysis, and is time consuming, it is
the most important phase of planning as it makes the planner as well as the man in the field fully aware of the
minutest details of the project. The programme of crashing will be required in very few cases. The attempt in most
cases has so far been to see how the delay beyond target dates can be reduced.

This technique compels a thorough preplanning of the task which enables engineers and administrators alike to
inculcate an awareness and seriousness in each and every activity involved as identification of trouble spots and
pinpointing of responsibilities could be easily done. The network can be condensed or expanded to suit the level
of application, execution and review.

This technique can be employed for all types of work, small or big. A network plan should be insisted upon when
contractors submit tenders for projects. The intensity of delays can be reduced to a great extent and progress
stepped up if network planning is adopted and followed up with review of progress and control at regular intervals.

Project design and network analysis are effective tools of management to achieve the objectives of the project.
Network analysis could raise timely waming or management of the manufacturing units and efforts could have
been made on that basis to persuade buyers to settle dues promptly. It is thus possible for management to pinpoint
issues on the basis of network analysis to sort them out. The case study suggests that network analysis can
provide radarlike sensitivities, raising signals and indicating directions for managerial action.

The functions of planning, scheduling and controlling are essential to an organisation for execution of a project.
Network techniques help the management of the organisation in performing all these functions more efficiently.
Indian entrepreneurs have been considered to the extent desirable, similar modern and precise project scheduling
techniques like PERT and CPM in drawing up the implementation schedule. The schedule of construction furnished
by the promoters of the project in most cases simply indicate the period within which major items of project
implementation like acquisition of land and site preparation, commencement and completion of civil construction,
placing of orders and delivery of imported and indigenous machinery and commencement of commercial production
are expected to be completed. The above schedule neither provides indication of relationship between the various
operations nor does it show the extent to which delays in a particular operation would affect the remainder of the
project duration time in the comparative appraisal of project ideas. Both the techniques discussed are complementary
and beneficial in implementing the project. While PERT is time-based, CPM cost-based. An integrated and co-
ordinated technique of PERT and CPM will enable the completion of the project in an optimistic time ata reduced
cost. The entrepreneur has to master these techniques in achieving his main objectives. These techniques need to
be sharpened and appropriately used in project implementation.
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2 1 ProJECT REPORT

CHAPTER

ined from the varied detailed studies,

the difference is only in respect of detail and degree of
with additional information: (a) deviations, if any, from
for various cost estimations, (d) guarantees from
ering all aspects of a project in sufficient
tion of the DPR is the final and most

“A detailed project report (DPR) is drawn up based on the data and results obta

The DPR is not very much different from a feasibility report;
accuracy. DPR is generally prepared from a feasibi lity report
feasibility report. (b) physical topog raphical information, (c) rates
concerned authorities for the supply of power. water. efc., ( ¢) estimates COV
detail, (f) general — import duty rafes, insurance, freight, etc. The prepara
important stage of pre-investment phase of the project.”

INTRODUCTION

Soon after the identification of a project and its implementation, the project report is formulated after examining
various relevant aspects. Usually, the entreprencut gets a project report prepared before a project or investment is
undertaken. That project report prepared before a project of investment is undertaken. That project report assesses the
demand of the proposed product to be produced, works out the costs of investment as well as operational costs and
thus estimates the expected profitability of the proposed investment. It is on this basis that not only the entreprencur
takes his decision on whether to proceed on the proposed project, but also financial backers, banks and state departments
involved in the project base their decisions on the ways and the extent to which the help should be provided. If the
go to the money market to raise some risk capital for his venture, the project report may Serve as
the investors about the profitability of his venture.

entreprencur has to
his main instrument in convincing
the state financing and nationalised banks in India over the years have been insisting on first getting such
ort from the entrepreneur before taking any action on his application for financial and other support. This
been in operation for several decades. However, the number of the closing down of comparatively ne¥
businesses, and the emergence of large number of ‘sick’ mills give a cause of concern about the strategies adopted at
the time of project appraisal. These issues not only adversely affect the involved entrepreneurs, but also the financing

is not only a serious setback to the budding entrepreneurs of a newly devel t;piﬁg country; it wastes

institutions. Thus it 1 .
the scarce investable funds of the nation, and as the banks have to break-even, this situation hikes up the real interest

rate in the economy. making development costly.

In fact,
a project rep
strategy has
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@ Praject Repart

A project report incorporating relevant data in respect of a project serves as a guide to management and records
merits and demerits in allocating resources to production of specific goods or services. A project report is prepared for
analysing the extent of opportunities in the contemplated project.

A project report is prepared by an expert after detailed study and analysis of the various aspects of a project. It

gives a complete analysis of the inputs and outputs of the project. It enables the entreprencur to understand, at the
initial stage, whether the project is sound on technical, commercial, financial and economic parameters.

Farties Intexested in Praject Report

Financial institutions and commercial bankers are the interested parties in the project report which is prepared for
direct submission to financial corporations, banks for getting loans. It does not contribute substantially to future
operations.

The entrepreneur gets the report prepared by a consultant. As such, these parties providing term loans go for the
report because it spells out how production should be organised to yield maximum results.

Scope of a Praject Repoxt
Project report includes information on the following aspects:

1. Economic Aspects: The project report should be able to present economic Justification for investment. It should
present analysis of the market for the product to be manufactured. Market analysis basically pertains to the following
issues: (a) How big is the present market? (b) How much is it likely to grow? (¢) How much of the future market the

proposed project can capture after allowing a margin for future entrants? It provides an analysis of the economics of
production.

2. Technical Aspects: The appropriate report should give details about the technology needed, equipments and
machinery required and the sources of availability.

3. Financial Aspects: The report should indicate the total investment required including sources of finance and the
entrepreneur’s contribution. It should present a comparison of cost of capital with the return on capital.

4. Production Aspects: It should contain a description of the product selected for manufacture and the reasons for
such selection. The report should also bring out the fact whether the product is exportworthy. It should also give
details of the design of the product.

5. Managerial Aspects: The report should contain qualifications and experience of the persons to be put on the
management of the job. If the entrepreneur will look after management, the report must emphasise as to how he is
qualified to manage the venture.

Feasibility Reports Setting

A feasibility report or a project report of a new enterprise or of an ex pansion provides, in general, primary economic
information, financial data and technical details which serve a finite number of discrete economic processes or cost
Structures of the industry concerned. Here, the economic processes are defined as combinations of vectors of material
inputs and fuels (distinguished by supplying sectors), labour (by types and skills), capital (by types of function and
capacities of categories), permitting different levels of output with varying costs of production but subject to the
constraint of industrial capacities of the enterprise. The “industrial profile” is a similar document which also presents
a brief history and technical descriptions of processes in terms of technical inputs coefficients for small-scale or
medium or large-scale manufactures. Given these details, an entrepreneur is concerned with the local market prices
and relative prices of substitutes and complements as to guide decision-making for sales and purchases; and to enable
to compute and check for profitability (social or private) of the enterprise expansion or of a new plant.
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A resea ;
penerally Wwhev s, however, concerned with the computation of lnput. capital and Tabour veetors, based on hg
MLy available contents of 1he 1 the report three aspeets: (1) Preparation of

- project report, Further, he examines fron
A mber of | ' parison of the alternatives and fing)

\ G
g 1\“\11111.‘. altermative solutions to attabn o produetion ety (10 Com
ol them: (1) lmplementation of the project amd seope Tor cconomies of seale.

‘ A number of possible alternative solutions of attaining a production turpet is the result of studying available productioy
techniques, of whicl ehoiee for the best, singly or in combination can he mude. For comparison of alternative solutiong
among a number of feasihle alternatives to the project, o eriterion has 1o he chosen 1o uclslclvc substantial rate of Telurn
with a unique solution, sufficiently protitable to justify the dectslon to carry on the enterprise. However, the search foy

such a choiee depends on o number of studies of the individual projects or of their combinations.

Tabular data which would appear in the feasibility reports and be of considerable use l'crr estimation and refinement,
of input-output coefficients, eapital coefficients and labour coelficlents vectors of the different processes or sectors
are available for reference in Fig, 21.1,

The feasibility report should contain the following details; (a) promoter (8) of the project, (b) p',"du“(“] of the
project, (¢) the level of output, (d) the raw materiuls used and the sources of supply, (e) the lcchn!cul production
method selected and the location of the plant, (f) the (otal cost of the project (in Inlc:ﬂ currency and foreign currencies),
(£) the proposed method of financing (proportions of (he various sources of C:I]‘."ll"l} “'“’.]‘33“‘ Structure of the future
enterprise, () the unit cost of the manufacture compared 10 those at FOB or CIE--;:-n_ccs. (i) the size of the market (ang
the expected trading profits), (j) the effects of the projects on (e cconomy, public finances and the labour market, (k)
the existence of the market: trend of demand, the structure of competing firms and the l'f"'T’US‘"-I methods of distribution,
trends in imports, exports, income, prices, local producers ¢(C. (1) possibility of producing at reasonable cost, alternative
methods and brief reasons for selecting, (m) initial costs and costs of conyersion: fl)_ln'-“-'ﬁlmcm costs and (;.I} operating
costs, (n) commercial profitability to ensure repayment of loans and areturn on capital investment, (o) general information,

Cantents of a Project Repoxt

The following are the conjents of a project report:

1. Objective and scope of the report.
2. Product characteristics (specifications, product uses and application, standards and quality).

3. Market position and trends (installed capacity, production and anticipated demand, export prospects and
information on import and export, price structurc and trends).

4. Raw materials (requirement of raw materials, prices, sources and properties of raw materials).

5. Manufacture (processes of manufacture, selection of process, production schedule and production technique).
6. Plant and Machinery (equipments and machinery, instruments, laboratory equipments, electric load and water
supply and the essentiol infrastructure).
7. Land and building (requirement of land area, building, construction schedule).
8. Financial implications (fixed and working capital investment, project cost and profitability).
9. Marketing channels (trading practices and marketing strategy).
10. Personnel (requirements of staff, labour and expenses on wage payment).

The project report is prepared for submission to the financial institutions for the grant of land and other financial
concessions. An entrepreneur can himseif prepare the report, otherwise assistance from experts can be sought. There
are several organisations which help entreprencurs in the preparation of reports. The Small Industries Service Institute
(SISI) and Small Industries Development Organisation (SIDO) help the entrepreneur in this regard. State Government
also help the entrepreneur in matters of financial assistance towards this end.
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Jmpoxtance of a Project Report

G et i s of different factors like
Project report is of great importance. It highlights the practicability of a project in terms of di

ing out expansion or
economy, finance, technology and social desirability. It is needed by the entreprencur for carrying P

; S ; : ientists, bankers or
starting a new production line. These may be carried on by individuals like engincers and sc

institutions, consultancy services and development banks.

i : inimising risks in the
An important aspect of the report lies in determining the profitability of the project ol iR
execution of the project.

Profoxma of a Project Repont
We give here a proforma of the Project report.

Proforma for a Project Scheme for the Manufacture of —

Title/Name of the firm

1. Introduction

(a) Scope

(b) Product (give specification, viz., ISS/BSS/ASS)

(c) Process

(d) Marketability

(e) Location

(f) Sources of finance/repayment schedule.
2. Scheme

(a) Land and Buildings: Rs.
(owned/rented or leased)
(b) Machinery and Equipment Rs.

(give detailed specification/capacity/imported or indigenous). For imported machine allowances (for duty
on imported items, dock clearance charges, freight and insurance and local freight)

Rs.

Total: Rs.

(c) Testing Equipment Rs.

(d) Other fixed investments:

(i) Packing and forwarding charges Rs.

(ii) Electrificztion and installation charges Rs.

(iii) Cost of tools/jigs/fixtures Rs,

(iv) Cost of office equipment Rs.

(e) Total Non-recurring expenditure (a) + (b) + (c) + (d) Rs.

(f) Staff and Labour: Rs.

(i) Indirect labour nos. and wages/p.m. B

(ii) Direct labour nos. and wages/p.m. B

Total salaries p.m. [(i) + (ii)] Rs,

(g) Raw Materials and Consumables: Rs.
(Per month on single shift basis with specifications)

(i) Indigenous Rs.
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(ii) Imported
Total: Rs.

(h) Other items of expenditure:
(Per month on a single shift basis)

(i) Power and water charges
(ii) Advertising and travelling
(iii) Transport
(iv) Commission to distributors/agents

(i) Total recurring expenditure: (f) + (g) + (h)
(j) Working capital for 3 months 3 x recurring expenditure
(k) Total Investment required:

(i) Non-recurring expenditure
(ii) Working capital for 3 months

Total:
(1) Total Cost of Production:

(i) Total recurring expenditure
(ii) Depreciation on machinery and equipment
(iii) Depreciation on building
(iv) Maintenance charges
(v) Interest on total investment
(vi) Welfare for staff
(vii) Office stationery and postage, etc.

Total:

(m) Profit and Loss Account:
(i) By sale of... (qty.) of ... @
ex-factory exclusive of applicable taxes
(ii) Cost of production (1)
(iii) Profit (i) - (ii) Approx. percentage of the total
capital employed
Total:
3. Profitability and Projections
(generally for about 5 to 10 years)
Phase of activity
Profitability of phases

4. Infrastructure
(i) Locational advantage
(ii) Availability of material/power/water/labour
(iii)Government policy

Break-Even Point
* (i) Fixed Costs: e .
(Executive salaries/depreciation/rent/interest
on investment and administration costs)

Rs.

Rs.

Rs.
Rs.
Rs.
Rs.

Rs.
Rs.

Rs.
Rs.

Rs.

Rs.
Rs.
Rs.
Rs.

Rs.
Rs.

Rs.

Rs.
Rs.
Rs.

Rs.
Rs.

Rs.

Rs.
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(ii) Variable costs (direct labour/direct material/income-tax/

commission and administration costs) Rs.
Item of Cost Fixed + Variable  Total
Materials Rs. Rs. Rs.
Labour Rs. Rs. Rs.
Other Expenditure Rs. Rs. Rs.

Q=%=v
Where Q = Break-Even Quantity
F = Fixed Cost

V = Variable Cost per unit
P = Sales Price per unit

5. Names and Addresses of Supplicrs
(i) Raw Materials
(ii}) Machinery and Equipment
6. Remarks
Seal and Date (Signature of the Consultant)

Project profile is a plan which enables a new entrepreneur to choose a suitable line of manufacture.

An entrepreneur usually finds it difficult to prepare this report due to heavy consultancy chargcs: In such
circumstances, a project profile which is in the form of blueprints of different business ventures come 0 his rescue,
It gives full information about the business opportunity of different projects.

Proforma of a Project Profile on a small printing press is given below:

Praduct Intvoduction

A printing press can be started as a small business. The demand for job printing is increasing rapidly as the
publicity through advertisements in papers, cartons, pamphlets and booklets is needed in marketing of almost every
product.

The various educational institutions and other establishments also require printing facilities.

Process of Printing
The following is the process of printing:

(i) The material to be printed is first of all composed by the compositor.

(ii) The composed material is then fed into the printing machine and impression are got on the paper by mechanical
operation of the printing press.

Floor Space 65 x 16 = 1040 square feet
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The following machinery and equipments are required for a printing press:

(i) Chandeller type printing press (17" x 22") Rs.
(ii) 2 H.P. Motor 3 Phase = |

Rs.
(iii) Rubber Roller =1 Rs.
(iv) Paper Cutting machine (42") = | Rs.
(v) Proof Press (Roller) = 1 Rs.
(vi) Types, spacing materials, stars, monograms, etc. Rs.
(vii) Wooden type cases, racks, galleys, etc. Rs.
(viii) Type = 100 Kgs. Rs.
Supervisor 1 Rs.
Compositor 1 Rs.
Machinemen 1 Rs.
Helper 1 Rs.
Raw Materials
(i) Papers Rs.
(ii) Cards Rs.
(iii) Inks Rs.
(iv) Gums, etc. Rs.
‘ Jnuestment

| (i) Machinery and Equipment Rs.
; (ii) Working Capital for 3 months Rs.
: (iii) Total cost of production per year Rs.

Jotal Production Fex Yeax
| (i) Value Rs.
(ii) Profit Rs.
(iii) Rate of return Rs.
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A project profile specifies all the requirements such as raw materials, process of production, cost estimates,
marketing facilities, expenditures which may be incurred if the industrial unit is to be established for operation. Project
profiles can be prepared by different agencies. The Small Industries Development Organisation has been publishing

model schemes on certain specific lines of production which provide immediate scope for development as small-scale
industries as well as other enterprises,

CONCLUSION

The project report is the blue print of a project. The report strives to accomplish lhc_v:ta! task of Prowdl_ng
a bird's-eye-view of project activity. The project report must contain the various del:nlecl. mfurman‘on which
ultimately helps in the decision making process of whether or not to encourage the project conceived. The
financial institutions insist upon such a project report in order to be sure about the feasibility of the project.
Since the financial commitments would be huge in many cases, it is necessary that before they advance the
money sufficient precaution should be taken or else it would result in a huge loss in case an unpruﬁt.a.ble
project is financed. Also they ascertain from the report the possibility of generation of f1fnd's by the. project
itself and whether or not it would be substantial enough to repay the amount advanced within the stipulated
period also indicates the technical feasibility and on the proper verification of the mfor_mafmn supphet_l, a
conclusion can be drawn about the appropriateness of such feasibility. The ‘reporl also indicates technical
feasibility, cconomic and commercial viability, financial implications of the project .:md whether or not adeql.}ale
managerial competence required for successful running of the enterprise is available. In short, the project
report is the summary of varied activities of a project — a very vital document.

AR
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22 PROJECT APPRAISAL

CHAPTER

p—

"Ll'lfft'-erffet's-approach to sacial cost benefit analysis involves determining the accounting or shadow prices,
articularly for foreign exchange, savings, and unskilled labour; considering the equity factor; and use of discounted
cash flow analysis. It seeks to measure costs and benefits in terms of international prices, rather than domestic prices,
and also in terms of uncommitted social income.
a madified version of Little-Mirrless approach.

The Project Appraisal Division of the Planning Connmission uses
rate of return, effective rate of protection, and

All industrial projects are evaluated on three aspects — cconomic
domestic resource cost. "

INTRODUCTION

Project appraisal an exercise whereby a lending financial i
of various aspects of an investment proposition to arrive at
simed at determining the viability of a project and sometimes, also in e
This is done by allocating the term finance sought by a promoter.
while appraising a project included technical, financial, commercial,
ognise the inter-relationship underlying

nstitution makes an independent and objective assessment
the financing decision. Appraisal exercises arc basically
shaping the project so as o upgrade its viability.

The factors generally considered by institutions

economic, ecological, social and managerial aspects. This makes it necessary o rec
the various aspects of a project. For example, the size of the initial market and the estimates for demand build-up

would determine the plant capacity and production phasing; these together would have a bearing on the pmﬁlability.
which, in turn, would determine the means of financing. Location also has an important bearing on project cost and
cost of production. Above all, the management behind the project has a decisive influence on most of these aspects.
These considerations imply that project appraisal is viewed as a composite process as against the approach of viewing

each aspect individually.

This chapter will focus on the appra
This will help ensure necessary preparation on the p

ewpoint of the lending financial institutions.

iser’s thinking process from the vi
entreprcncurs!busi nessmen/businesswomen.

art of the borrowers-
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11}._. exercise of project appraisal simply means the assessment of a project in terms of its economic, socia], angd
financial Viability,

. . . A . . " [ "
"l'hls exercise is critical as it calls for a multi-dimensional analysis of the project that is, a complete scanning of the
project.

Financial institutions and banks make
for getting loans. They
the project. In fact, the
suitability for extendin

a critical appraisal of projects which arc submitted to them bi{ l;ll': ;_r:lrepreneur;
have traditionally been accepting the data provided by the entreprencur as valid while assessjy

emphasis has largely been on the cash-flow and financial viability of a project in assessing their
g the loans,

—
Fig. 22.1:

Aspects of Project [PROJECT APPRAISAY
Appraisal

[ | l
Ezcumcﬁl [mecm_] Eommsncmt.l IECONOME IMANAGEHI.FI

[tecac | [SociaL | [ECOLOGICAL|[ORGANISATIONAL |

Project appraisal can be defined as the promoter taking a second look critically and ca.refully at a project as
presented by the promoter person who is in no way involved in or connected with its preparation and who is as such
able to take an independent, dispassionate and objective view of the project in its totality as also in respect of its various
components. The person who carries out appraisal of a project is usually an official from the financial institutions or
a team of institutional officials. Since all ending activities involve risk in a smaller or larger measure, project appraisal
aims at sizing up the quality of projects and their long-term profitability aims at minimising the risk of lending by

rectifying their weaknesses and improving their quality by incorporating into them features / safeguards missed by the
promoters either because of lack of knowledge or information.

Scope of, Appraisal

The appraisal of a project is undertaken by
market potential of a project and selectin
Nevertheless,

the financial institutions with the twin objectives of determining the

g an optimal strategy. The methods of analysis vary from project to project.
certain common aspects of study from the angle of technology and engineering are with a mention:
— Choice of technical process and/or appropriate technology;

— Technical collaboration arrangements, if any;
— Size and scale of operations;

Locational aspects of the project and availability of infrastructural facilities;

Selection of plant, machinery and equipment together with background, co mpetence and capability of machinery/
equipment suppliers;

— Plant layout and factory buildings;
— Technical enginecering services;

Project design and network analysis for the assessment of Project implementation schedule:

— Aspects relating to effluent disposal, management of entry, utilisation of by-products etc.:
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— Project cost and its com : ;
time spread; parison with other similar projects, based on technology, equipment, product mix and

— Dctcrmi?alinn of project cost estitates, profitability projections, etc.;
— Sensitivity analysis, Ry

“d'.n:::] l:'n::::;;nl}cr:d that the different aspects of a project are not independent entities but are highly inter-
n::lnlc ; : Blul project appraisal depends upon the appreciation of this fundamental fact. For example, the
sizc °f.‘hc Ioln.market for a product as it exists now and the year to year estimates of the future progressive call for
expansion of'dt.mnnd WOUli'l determine planned capacity of the proposed unit and the phasing of production over the
years. These in turn would mﬂucncE: the project cost and profitability which would determine the means of financing.
The cost of the project and profitability are influenced to a significant extent by its location. Over and above this, the
management behind the project, has a decisive role 1o play in almost all aspects of the project.

Steps Followed in Project Appraisal

Project nppmisal is a scientific tool. It follows a specific pattern. First and foremost, an analysis of a region’s
economy provides a general framework within which the assessment of any project is made. This analysis indicates
whether the project is in a potential environment which enjoys priority for economic development of the region/state
concerned. This exercise itself usually involves the investigation of six different aspects: economic, technical,
organisational, managerial, operational, and financial. The relative importance of these different aspects can vary
considerably according to circumstances and type of project. The main stages of the system of project appraisal are:

Step 1 — Economic Indicates priority use.

Step 2 — Technical Involves scale of the project and the process adopted.

Step 3 — Organisational  Suitability is examined.

Step 4 — Managerial Adequacy and competence are critically scrutinised.

Step 5 — Operational Capability of the project.

Step 6 — Financial Determines the financial viability for sound implementation and efficient operation.

sups of Progect Project Appraisal Foumat

Appralsal

Criteria Project-1 Project-lI Project-Ill  Project-1V

Investment size
Location

Technology
Equipment
Marketing

Power & Water
Others’ performance
Working capital needs
Labour component
Economic viability

SWENAWME LR -

—

Total

Point Scale: A = 5 points; B=4 points; C=3 points; D=2 points; E=1 point.
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The cconomic
mi aspects of cede all other aspects — thin is a0 hee
¥ = Y appraisal are Ia s they lo it'ul'l wecede 0 ":L.FIII“:
the bank will not ﬁlmn.;c I Tundamental as th y log ¥

resources. However. | A project unless it stands assured that the project rcpm,“T'."T,-:,lu'-lillf-?:il:”;r]:rl|jym|IIT;:n':r aregion'y
value 10 the ec T A purely financial analysis normally does not provide v l 0T JUARING @ projecyry

: onomy, since the finuncial analysis looks at the project only from a lnuilp viewpoint :.nl the revenuey
entering the project’s own aceounts, So, an economic or social analysis looks at the project from the viewpoing of yp,
;rlhi?lc cconomy, asking whether the later will show benefits sufficiently greater than project costs to justify nvestmeny

The economic benefits brought about by a successful project normally take the form of an increased outpyy
8oods or services, either directly of indirectly (as in a large class of cost-reducing projects). This increased producyjgy
will also generate many different forms of additional j.,m,mu, such us increased wages or employment of labour, larger

ﬁovcmmcnl revenues, higher carnings for the owners of capital, or most frequently, a combination of these income
enefits,

In a large majority of cases, it is possible to quantify project costs and benefits, and to construct a rate of repypy
Or some other appropriate move.

Future costs and benefits are calculated, using cither market nr‘shadnw prices, ag
found appropriate. Further both costs and benefits are put under subsidence to initiate the projects’ estimated rage of
return.

The latter is then compared with the minimum carning power of capital judged appropriate for cach country, While
the rate of return is an important test that all projects with quantifiable cost and benefits must pass, iImportance and jig
significance is usually overestimated, The rate of return is a necessary confirming test of projects that have 1o be
justified within a much wider frame of reference, in which basic project objectives and the nature of project benefiys
(e.g., foreign-exchange savings, increased employment and improved income distribution) play major roles,

Fig. 22.3:
Economic Aspects
of a Profect

INCREASED OUTPUT|

ENHANCED SEHVICESI

INCREASED EMPLOYMENT |

LARGER GOVERNMENT
REVENUES

O—-=To=Zz00m

HIGHER EARNINGS|

HIGHER STANDARD OF L]VINGI

INCREASED NATIONAL INCOME |

m—H0OmIoTWw >

IMPROVED INCOME DISTRIBUTIONI

Onganisational (s pects

As a lender and a development institution, the bank places particular stress on the need for an efficient organisation
and responsible management for the execution of the project, During appraisal, these two essential dimensions of 2
project are examined. If one or the other is found wanting, short-

and the bank may make a clause for assistance — such as the r
assist in running the enterprise, at least during the initial ph

term remedial steps are recommended to the entrepreneur
ccruitment of individuals or an organisation qualified 10
ase; or those for a longer term, such as a management
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study, reorganisation or creation of a new autonomous agency to operate the project. In either case, the need for
training local st.inrf to fill pDS_llinns atall levels is examined, and training programmes may well be included as part of the

roject. The objective of this aspect of appraisal is to make sure that the project is adequately carried out and that a
locally-staffed institution, capable of contributing cffectively to the development of the sector in question, is created.

———

Fig. 22.4;
opganlsnllonal
Aspects
-

STRUCTURE| |ORGANISATION| | RECRUITMENT TRAINING

ORGANISATION

If the management is incompetent, even a good project may fail. It is rightly pointed out that if the project is weak,
it can be improved upon, but if the promoters are weak and lack in business acumen, it is difficult to reverse the

situation. It is, therefore, natural that financial institutions very carefully appraise the managerial aspects before sanctioning
assistance for a project.

[t may be relevant to recall here that there are provisions which enable financial institutions to exercise control
over the assisted units. For example, they now stipulate the condition of option for conversion of loans into equity in
respect of loans aggregating to Rs. 5 crore or more generally, and in respect of sick units, irrespective of the amount
of assistance and the level of shareholding in the assisted company.

Further, there is a provision for appointment by the financial institutions of nominee directors on the boards of all
MRTP companies assisted by them. As regards non-MRTP companies, nominee directors are appointed on the boards
on a selective basis, especially in cases where one or more of the following conditions exist, viz.. (a) the unit is running
into problems and is likely to become sick, (b) institutional holding is more than 26 per cent and (c) the institutional
stake by way of loans/investment exceeds Rs. 5 crores.

The Companies Act, the Industries (Development and Regulation) Act, etc., empower Government to exercise
powers of control over the management, including the take-over of management of industrial undertakings.

All these indicate the importance given to proper managerial strategies to prevent mismanagement.

If a proper appraisal of the managerial aspects is made in the beginning itself, future problems in this area can be
avoided to a very large extent. It is, therefore, necessary that the overall background of the promoters, their academic
qualifications, business and industrial experience, their past performance, etc. are looked into in greater detail to assess
their capabilities for implementing the project for which financial assistance has been sought.

Jechnical (s pecto
The importance of technical appraisal in project evaluation needs no emphasis. Technical appraisal of a project
broadly involves a critical study of the following:

Location and Site

An industrial feasibility study aspect refer
the project should be located. Towards this end, t

the location.

s to the appropriate and location selection of a geographical area where
he required site characteristics shall be kept in mind when selecting
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ause the site may significantly influence
ating environment, €tc.

fact that at @ purticular location where one or a few factors
II!\c ncpltimum {ocation. therefore, revolves round the combined
ano

: \ : jon bec
There are a number of important factors that influence industrial location

the cost of production and distribution, distribution efficiencys the oper

The problem of sitc selection gets complicated by
are f?\-otlrahlc. other factors may not be so. Selection 0
consideration and evaluation of all the relevant factors.
al location are the following:

The important factors that influence industri
the source of raw m

1. Raw Material Supplies: Certain industrics are located near
industries based on gross (weight-losing) localised material — in
the localised material to the final product). For example, iron and s
sugar mills in the sugarcane cultivating regions. Similarly, the tim

leading from forests. Kallayi (near Calicut, Kerala), one of the large : i i
. Kalls ' : : n cases, even industries based
banks of the Chaliyar river leading from the richly endowed Nilambur forests. In cedal i

: s i ia, for example, is developed i
pure materials prefer to be located near source of raw materials. The jute indust®y in ‘“::; o e i IEEF‘O‘“
the jute growing region. Similarly, the carly development of the cotton textile industry gion.
ated in closer proximit
tend to be located near the market. This is particularly
olves an increase in weight and/or bulk. In such cases,
t. Bottling of drinks is a very good
ated closer to the market.

aterials. This is particularly true of
dustrics with a high Material Index (the Pmportlic.n of
teel mills are usually located near the ore deppsus and
ber industry tend to be closer to forests or riverways
st timber pusiness centres of the world, is on the

x . 3 ] to the raw material sourc
Industries using perishable raw materials also tend to be loc y , =

2. Proximity of Markets: Certain categories of industries
true of the industries with the manufacturing process that inv
the transport and distribution costs can be minimised by being closer to the marke
example. Industries with fragile and perishable output also have a tendency 0 be loc
When there are large markets geographically spread, national or internationally, manufacturing units may be established

in close proximity to the major markets.
ost of transport play an important role in

transport facilities exert a strong pull on
hat it is to be considered but also the

s including the ¢
air, rail and road
d finished products t

3. Transportation Facilities: Transportation facilitie
industrial location. No wonder, centres connected with sea,
industries. It is not only the transportation of the materials an
transportation facilities for the personnel.
¢ significant variations in transportation costs between different locations.

Places with a high transport disadvantage are not likely to attract industries. It is due to this reason that the
Government of India is providing transport subsidy to industrial units located in certain hill regions and islands with a

view to encouraging the industrial development of these regions.

4. Power and Fuel Supply: Power and fuel supply conditions have an important bearing on industrial location.
Cheap power or fuel and its uninterrupted supply is an important attraction for industries, especially in the era of
energy crisis. In the past, certain industries tended to be located near coal deposits. But the advent of electricity has
greatly changed the industrial location patterns. Now, it is not very difficult to take power supply to the location of raw
material supply so that the weight-long materials may be processed at their location.

In a vast country like India, there may b

Electrification of various parts of the country, including the villages, is encouraging decentralisation of industries.

5. Water: Certain industries like the paper industry by their very nature require large quantities of water. The
quality and properties of the available water is as important as the quantity of water available and the stability of its
supply. A number of industries also use the water sources for effluent disposal. While selecting the location, the
possibility of the pollution of water by other industries making the water unfit for industrial and% mestic urp'osr.s
should also be considered. The requirements of water by the employees and their families h d 9 Eth 'pdusm'al
unit for domestic purposes and its availability should also be considered. oysed pear eI

6. Manpower: The economic, social and political aspects of labour supply h : .
. ave i 1
location. Not only the quantity but an assessment of skill levels of I‘.hf I:l\?'ailablemrll-:;nnizr\:::rr“;?:l :igei?nl;:;nndanus:n la;

certain regions, abundant cheap labour may be available; but if the lab i i
industry will have to incur expenditure on training the labour. ISR, RN ThFIEES el
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Cheap labour is particularly important for industries where labour accounts for a significant part of the total value

added. On the important factors influencing the location of plants in the less developed countries by the multinationals
(MNCs) is said to be the cheap labour supply,

For the assessment to be realistic, it is essential that the wage rates be compared with the level of productivity by
the labour,

Certain socio-economic characteristics and political affiliations of labour are also important considerations. In
certain localities and communities, labour turnover and absentecism are high. These factors may not only tend to
increase the expenses but also affect the smooth functioning of the enterprise,

Some regions may be characterised by the dominance of militant trade unions, widespread labour unrest, etc.,
seriously affecting the smooth functioning of industries. Industries prefer to consider other areas for their location.

It may be difficult to get professional, skilled manpower etc., if the location is very remote and deprived of civic
amenities.

7. Labour Laws and Government Policy: Labour laws and the government’s attitude and policy toward strikes and
other labour problems and employce-employer relations, etc., may also influence location decision-making.

8. Narural and Climatic Factor: Natural and climatic factors also play an important role in the location of certain
industrics, as the absence of these conditions will necessitate additional expenditure to create favourable conditions
artificially. For instance, humid climate is conducive to cotton textile industry. Favourable climatic conditions and
other environmental factors played a major role in the location of these industries.

9. Strategic Considerations: They also influence the location of industries. It is not likely that major industries will
be located in strategically sensitive areas even if all economic factors favour such a location. Especially in the case of
strategic industries, special care is taken to assure that the location chosen is not easily accessible to the military forces
of other countries. For defence industries, strategic location may be the sole criterion.

10. Taxes and Fees: Variations in taxes, fees and charges may also influence industrial location.

11. Incentives and Disincentives: There are also certain incentives and disincentives which also may affect industrial
location. For instance, in India, the Union and State Governments offer a number of fiscal, monetary and physical
incentives for industries in the notified backward regions,

Certain disincentives like higher taxes may discourage industries in certain regions. Government may even ban
new industrial units in congested areas, large urban areas or developed regions.

| 12, Site and Services: Some industries require a large area of land which may not be available in a locality where
| all other factors are favourable. Availability of the required type and quantity of land at reasonable prices is, thus, an
! important factor.

| With a view to developing industries in certain regions, Government has been providing developed sites and necessary
facilities and services. Certain such locations like Hosur (Tamil Nadu) have been very successful in luring industries.

Similarly, industrial estates have been established in different parts of the country to encourage the development of
industries.

13, Socio-economic and Political Factors: Socio-economic and political factors are also sometimes very important,

i especially in respect of location of public sector units. Some large-scale public sector units are located in backward

~ regions on such considerations. Social and political considerations sometimes favour industrial location in certain
sensitive regions.

14. Miscellaneous Factors: There are also a number of other factors that may influence industrial location — the
attitude of the local community, proximity of complementary industries, prospects of development of the region,
service facilities required by the industry, recreational and social facilities, proximity to important centres like metropolitan
centres, personal factors, historical factors, etc.
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Stte he site. These include the load beari,

:on of 1
ection 0 facilities for water supply ang

; : sel i
¢ considered In the ansport facilities,

There are a number of important factors to b
! ¢ hazards, access totr

capacity of the site, towards flood and earthquak |
effluent discharge, ecological factors, etc. ome industries like the paper indust
problem. Environmental pollutiop is

i le, s

. . . on. For exampl&,
The nature of the industry has a bearing on the sit¢ selectl - |
influence the selection of site,

: is a major
need abundant supply of water. For some industries. cl‘ﬂucm.dlsf\hﬁr{;:clsc factors
a serious problem that certain industries have to confront wtlh'. . ified locations. However, some of the facilities

As stated earlier, the Government provides ‘site and scrw.cc e
hese sites.

needed for certain industries may not be available on t

Size of the Plant|Scale of Operxation ' X -
i the economic an i
The size of the plant or scale of operations is an important factor that determines nancia]

viability of a project.

. i economical. I the size is syh.
In many industries, there are certain technological plant capacities which41e )

optimal, there will be diseconomies of scale.

. i its 1 ia. Diseconomi

This is one of the important reasons for poor performance of many :ndusttnﬂ; n?:::::r:la{?od:i:] market v:_l;s dti)ffﬁs:alle
result in high cost and make survival in a competitive market, particularly in tl 9 A S be of o uit.
The Government of India in this context, has emphasised that the plants or sca e of op nomic
size.

An important aspect of technological size is that the available process technology and eqﬂlpn;ent are IOflen
standardised at specific capacities in production sectors. Operative capacities in such sectors are, therefore, available
only in certain multiples.

There are, however. certain factors that may come in the way of optimal scale. For example, there may be demand
constraints, i.e., the market demand may be too low that it cannot absorb the output of the ls:\rgt: plant. In some cases
there may be resource and input constraints. For example, the available raw material in a region may not be sufficient
to feed a large plant. When there is important control, non-availability of economic size plants or equipments domestically
makes the adoption of optimal scale impossible. Sometimes, there will also be scarcity of finance.

Another factor that may discourage the establishment of large-scale facilities is the risk of rapid obsolescence of
technology or the product.

Fechnical Feasibility

Appraisal of ethnical aspects of a project involves scrutiny of such aspects of the project as:
— Manufacturing process/technology selected.

— Technical collaboration arrangements made, if any.

— Capacity/size of the project and the scale of operations.

— Location of the project.

— Availability of physical and social infrastructural facilities,

— Availability of various inputs covering raw materials as well as utilities,

— Selection of plant, machinéry and equipment together with background
equipment suppliers. '

— Plant layout/and factory building.

competence and capability of machinery/
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— Technical engineering services.
— Project desig "

I'roj ign and network analysis for assessing the project’s implementation schedules, etc.
The technical feasibility study should consider the adequacy and suitahility of the plant, the equipments and their

gpecifications, plant layout, h:!lnnclng of different sections of the plant, proposed arrangements for procurement of the
plant and equipments, reputation of the machinery suppliers, etc

Thc. [c:}stlaillltlylsllln¥y should also consider the technology required for a particular project, evaluate technological
alternatives and select the most appropriate technology in terms of optimum combination of project components. The

various implications of the acquisition of such technology should be assessed, including contractual aspects of technology
licensing where applicable, ete,

Government of ltu!i_a's policy in this respect clearly states that while evaluating applications for industrial licensing,
the following factors will be specifically considered:

(i) Whether the proposed capacity is of economic size.

(ii) Whether the processes proposed to be adopted are efficient from a techno-economic point of view.

(iii) The extent to which diversification and expansion proposals will result in fuller utilisation of capacity and
cconomies of scale.

Besides, proper evolution of alternative technologies is essential for selection of the appropriate one. This evaluation
should be related to plant capacity and should commence with a quantitative assessment of output, production build-
up and gestation period and qualitative assessment of product quality and marketability.

The selection of technology has to be related to the nature of the principal inputs that may be available for a project
and to an appropriate combination of factor resources for both short and long periods.

Financial Aspects

The purpose of the appraisal of financial aspects of a project is generally to ensure its initiation of financial
conditions for the sound implementation and efficient operation. The scope of this aspect of appraisal varies, of
course, considerably with the nature of the project and whether it is revenue-producing (e.g., industry, utilities,
agriculture) or not (e.g., education, most highway projects).

Fig. 22.5:
Financlal Aspects
of Project
Appralsal

FINANCIAL SOUNDNESS

EFFICIENT OPERATION

COST OF PRODUCTION |

RETURN ON INVESTMENT|

rETroZ2>FrZ2 T MM

—! PROSPECTS OF MARKETING |

PROFITABILITY I

EFFECTIVE CONTROLS

BUDGETING

om0 mIuVmP

PRICING
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For Projects which i i raisal includes in § T
mnvol h - ice by an entity, the app N Investj atj
of the nvailability and cost e '“-'.!rkctmg of a product or service by Bation

i of raw materials power, labour, and services needed for production, and the Prospects for
ng the product yr Service profitably,

Inevery case, it is necess

and revenue, and 1o djs

investment cost of ap
to meet the balance
Provide the rest of th
modernise a revenye
the project must be

ary to ensure that satisfactory accounts are mnintqincd for cffc;uvre ?MWI 01"'51' €xpendityre
close the project and entity carrying it out. Also, since the ban S‘IIIL]:CE only a part of tp,
roject, it is necessary to ensure that funds from other sources ar¢ aval l:;l \::hacccgltable te

of the cost. This may be relatively simple where the govemrlnent;s able, wi .oul_ ifficulty, 1o
¢ necessary funds from budgetary sources; or it may be complicated, as in a project to expand o,

-earning concern, where all the financial requirements of the concern during the construction o
considered.

__ Financial appraisal also evaluates capacity of revenue-producing investments from _th slandp!omt of the entjpy,
tndustrial sponsor or other investor who would make them, in order to ascertain whether it is sufficiently attractiye ¢

warrant their participation. Establishing that the entity carrying out the project is in 2 position to manage its businesg in
a cost-effective fashion, is another important aspect.

The financial aspect of project appraisal covers the following areas:

(i) Cost analysis: In the case of cost analysis it is to be decided or to be worked out what would be the cost of
production. There are different methods of finding out cost.

(if) Pricing: This strategy concerns the fixing up of the product’s price. Price fixation is a very tedious job. The
price must be fixed very judiciously, because the price is the cause of demand. If the price is high, the demang
may be low and vice versa and a low price may mean a lower rate of profit also.

(iii) Financing: The funds needed to finance the project is an important aspect of project appraisal. It is concerneg

with raising the funds and making their most efficient use. The funds must be raised from places where the
rate of interest is lower.

(iv) Income and Expenditure: The income and expenditure profile is concerned with the es‘timales regarding the
income expected and expenditure involved in the project. This helps in ascertaining the cost involved in production

and profit expected therefrom. Detailed proposed accounts should be made for future reference to know
whether the plans are working out properly or not.

Financial institutions examine the project to ensure economic justification of investment details. They study the

- marketing scope of the project and also its worth to the national economy by analysing the consumption pattern and
the potential demand for the project.

Mankiet|Commercial spects

In setting up an industrial project, estimation of demand for the product/group of products proposed to be
manufactured by a promoter is the first important step. Ideally, the market analysis should give a comprehensive
account of the market opportunity, as well as of the marketing strategy appropriate for converting the opportunity into
a reality. Marketing strategy in this context could be defined as an ever-evolving design or blueprint consisting of a set
of inputs like product quality, price, design, dealer/agency discounts, distribution network/channels, packaging, etc.

To be of maximum benefit to a promoter,

whether new or already established, market analysis should cover the
following major aspects:

(i) Analysis of market opportunity and specifying marketing objectives. This involves a scientific assessment of
(a) total size of the market for a product; and (b) the share that could be secured by a firm,

existing or new.
(ii) Planning the process of marketing the product.

(iii) Organisation of the marketing process.
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(iv) Control of Ehc implementation of the marketing plan which facilitates taking corrective action when the actual
results deviate from the estimates or expectations,

An intensive scanning and analysis of the proposed environment in which the industrial unit has to function should
form the basis for analysing market opportunities as well as for specifying the marketing strategy. This is because the
ever-changing environment in which the industry sector functions, restricts or expands the opportunities available to
and the threats (o be faced by an industrial unit,

Market opportunities expressed in terms of demand forecasts and market shares are based on a host of factors
outside the control of the promoter, whereas marketing strategy and marketing process are largely under his control.
Hence, the formulation of a detailed marketing plan, specification of a proper marketing strategy, and the manner in
which the marketing process should be undertaken would ¢nable the promoter to cope with the uncertainties in the
market place more cffectively than otherwise. It is also a fact that the estimated market share of a promoter and his
marketing strategy influence and reinforce each other and should never be viewed in isolation.

Answers to the following questions would indicate the safeguards that may be necessary to take in the likely weak
areas in the project:

(i) What is the management culture in which the entrepreneur has been brought up?

(ii) Is the entreprenur’s approach to project planning scientific and consistent with the requirements of the proposed
project?

(iii) In the initial stages of project planning, is the entreprencur enlisting the support of mere helpers or of professional
managers?

(iv) How has the entrepreneur drawn the organisational structure of the unit? Does it show ad hocism or indicate
that he has tried to merely fulfil certain legal/other obligations or is it purposeful and does it indicate a good
deal of foresight on his part?

The difference between an entrepreneur and manager has been dealt with earlier.

Political and Labour Considenations

Financial institutions also pay attention to political environment and labour conditions of the area where the project
is to be located. Strikes, lockouts, industrial peace and communal harmony in the area play a decisive role in examining
success or failure of the project.

The lending institutions examine the project to study its soundness on technical, economic, commercial and
managerial grounds. If the appraisal report is found satisfactory, the loan application will be favourably considered.
The manager then communicates his decision to the borrower and terms and conditions will be negotiated. The most
important areas for the borrower and lender to negotiate are: timing in relation to negotiations method of financing
based on certificates of work done, repayment schedule, rates of interest, commitment fees, security options, and
monitoring and control requirements.

Jechnical Collaboxation (lnangements

The Government of India has issued an illustrative list of industries where no foreign collaboration, financial or
technical, is to be allowed in view of indigenous technology base having been well-established. However, looking to
the need for constant upgradation of production technology in line with that of developed countries, the Administrative
Ministries and Foreign Investment Promotion Board (FIPB) may permit import of technology in those field where:

— indigenous tectnology developed for items in the list is too closely held and is not available for use by new
entrepreneurs on competitive terms;
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; ; i irements i
— technology is required for updating of existing technology in India to meet domestic requi efficiently

or to be competitive in the export market; and
' : d by buy-back guar,
— such import is required for the manufacture of items with substantial exports, backed by buy Buarantees,

The terms in the collaboration agreement are examined in detail by ““? appranstni;ﬂzg::;ﬁ?:o‘:’a :-l:t?r:;?gc:n?u“;:
technical know-how, engincering services, procurement of imported equ,prpcﬂfr- l-mc:n- erformance specified in Ish!Jr
available equipment, performance guarantee by the collaborators, penalties for :Lionp eriod, provision for trainj :
agreement, deputation of foreign exports during construction, initial and qut'oper ccr:ﬁng :ic‘-up arrangements i
of Indian technicians etc. The reputation of the collaborators and past experience con St teorinel. the Icasonab‘f;fm
them, the competitiveness of the terms of collaboration in relation to the quu‘f'?menls 1 rcsfrictive' clauses in o
of financial collaborativns and other costs by way of down-payment nd mj_.-ames 3 e
to marketing areas etc., are also looked into and worked upon by the appraiser.

In the case of financial collaborations, the terms relating to the right of pamc-lpatmn'[?]f f?_l'mgn‘ clo uabnl.-amr in
management and future issues of share capital are also critically examined a“_d considered. ."]\:' u.mncmbsta:glmg ind
reputation of collaborators, where necessary, are checked through the Indian Consulates/ Missions BHFOw. as also
through the India Investment Centre.

Research and development is also studied in depth and it is ensured that during the validity of the m“ilbﬂfalmn
period, the borrower is allowed free access to the latest developments that may tal.:e place_at _the cjol]aboramrs snd.
The collaborators are also required to agree for providing facilities to the borrower in establishing his own uptodate R
& D organisation, both in terms of equipment and manpower.

CONCLUSION

To sum up, project appraisal is a science as well as an art. While the basic principles of appraisal could be
mastered in a short time span, the successful practice of the art of carrying out appraisal requires keen
observation, a knack for details, objectivity, decision-making. It is also necessary to look ahead of the
project. Project appraisal is a key to broad-based, balanced industrial growth of the country. In a way, it calls

for a judicious judgement and perspective outlook. It is, therefore, amply viewed as a composite process of
development.

AR
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3 FAcTOoRrRY DESIGN AND |
LAyour |

CHAPTER

ysical facilities, materials, and personnel, Factory design is a plan
and equipment, and provision of service facilities, lighting,
ry and equipment for the manufacturing process

“A factory houses the manufacturing pracesses, ph
fora particular rvpe of building, arrangement of machinery
heating. ventilation, etc. in the building. The arrangement of machine

is known as factory layout.”

|
1
|
|
I
!
|
|

INTRODUCTION

In creating a factory, an entrepreneur creates something wh
resources which lack the dimension of targeted benefits. For this, the entreprencur uses his skills, abilities and strategies

to combine a variety of material and human resources. These potential resources manifest themselves in the selection
of the factory location, in planning and constructing the factory building, in procuring and installing machinery and
equipment, in putting up other production facilities and auxiliary services, and in recruiting and selecting men of

competence to use the physical resources for the purpose of producing goods.

In this Chapter, emphasis is being laid on the aspects of factory design, planning and layout.
the small industrial activity be it in its administrative

ich is attractive, useful and ingenious from material

This makes it imperative for ensuring smooth working of
work or shop floor activity or even stores management.
observed: “The planning and control of the supply and movement of materials and
lant and labour ensures that the necessary resources are available at every stage of
pletion of 2 predetermined delivery programme, and constitute the management

Dr. Nau Nihal Singh has apy
components and the utilisation of p
manufacture to ensure the economic com
techniques of production planning and control.”

Concept of Factory Design

he plan fora particular type of building, arrangement of machinery and equipment,
heating, ventilation, etc. in the building.

The term factory design refers to the
and provision of service facilities, lighting,
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Impartance of Factory Design

Factory design and layout of the factory are significant aspects of the i ari;l;::!;il&?:;c::llth}; :avg direcy
Ttlauamhjp with the process of manufacturing, productively and value of the pr_oduct- i PETuiongy)
costs of the enterprise. It also boosts the morale of workers and ensures maximum Supe .

2 . It also i
The design and layout of a factory directly influences the operational costs of the plant. It also improves i

pmductivity and profits. The factory design and layout should be scientific and systematic. The principle benefity of 3
well designed factory are as follows:

* Provides adequate storage facilities for raw material and finished goods

* Direct bearing on the costs of heating, power, light and other services

- "
* Provides a pleasant work environment and enhances employees morale

* Increases productivity and minimises strain and fatigue

®* Reduces excessive movement of workers

* Ensures maximum visibility of operations to the supervisors

* Improves efficiency and steady growth.

Factons (Uffecting Factory Design
The following factors influence the design of a factory:

1. Location

. Nature of the manufacturing process
. Plant Layout

. Functional Smoothness

. Cost of Building

. Lighting, Ventilation and Service Facilities

2
3
4
5. Material Handling and movement
6
T
8. Nature of Product

9

. Future expansion, modemisation etc.
10. Projecting the image of a factory
11. Appearance.

The factory design and layout should be flexible so that it ma
modernisation, diversification and expansion with minimum cost and

In preparing a factory plan, the small entreprencur has —

(i) To determine the optimal size of the factory in accordance wi ) = _p
consideration of its envisaged future growth; with the manufacturing plan, which includes 3

y be adapted easily to technological chaage,
time,

na

mm&wmmwm

h——
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(ii) To select a proper location for the plant on the basis of the availability of infrastructure and el S
(iii) To prepare equipment layout on the basis of the class of work;
(iv) To prepare production methods when materials move continuously through a series of machine e
(v) To determine the type of structure required on the basis of the type of product with full AFELy IRRRscss
(vi) To provide service facilities for workers and machines:
(vii) To schedule the construction and installation of machinery.

Any planning exercise requires of the planner a good knowledge of what is involved in the activity concerned, such
55 the nature of the materials to be handled, their quality and the quantity, the processes they have to be subjected to,
inspection and quality control at various stages, assembly procedures, packing, ctc. He should also know the sequence
of operations. He should look ahead beyond the immediate future and anticipate changes, modifications, additions,
deletions, etc., which may be forced upon his organisation as a result of expansion, obsolescence, diversification or
any other reasons. Having anticipated these, provision should be made to accommodate such changes.

While working on a factory layout plan, a very important aspect to be kept in mind is the fact that the movement
of materials from one stage of manufacture to the next should be minimal. For this, this movement has to be streamlined.
If this is not initiated, it will result in the wastage of human effort and time, both of which have a telling effect on the
efficiency of an organisation and the cost of production. In industrial life, the economic and efficient usage of all the
factors of production is the key to profitability and the ability to compete in the market.-

Selection of Plant and Equipment

The adequacy and suitability of the plant and machinery is examined in the context of the selected process, basis
of selection, reasonability of cost, reputation and ability of machinery suppliers, reliability of performance and proper
balancing in various sections so that no section has under or over capacity. The arrangements/agreements with the
machinery suppliers are examined with special reference to the price quoted, guarantees of workmanship and
performance, provisions for spare parts and efficient after-sales service.

The plant and machinery might have been selected by the applicant on the advice of its collaborates, turn-key
contractors or technical advisers. Similarly, the suppliers of the plant and machinery might have been suggested by the
collaborators or consultants or selected through competitive bids. Full details, including the degree of sophistication in
the selection of machinery and equipment as also the criteria in the selection of suppliers are obtained by the appraisers
and examined. In the case of machinery and equipment proposed to be imported, unless the same is against a “tied-
credit”, it is ensured that the practice of calling competitive tenders is followed. Further, the institutions also ensure
that the promoters are not in any way interested directly or indirectly with the parties supplying machinery to the

project.

Project based on secondhand plant a4 machinery are generally not encouraged by the financial institutions. The
borrower should not make any commitments or incur capital expenditure without specific section of financial assistance.
Proposals involving acquisition of secondhand machinery for setting up new units where cost capacity exceeds 25 per
cent of the total cost/capacity of machinery/proposed scheme are not normally entertained. In respect of schemes for
expansion and diversification, this limit would, however, depend upon the actual need and other relevant factors.
Likewise, the use of secondhand plant and equipment is specifically not encouraged for the production of sophisticated
items or where the dimensional accuracy of the product is of paramount importaifce. However, the use of second-hand
machinery and equipment is considered as an exception in those cases where the delivery period of new machinery is
unduly long and the cost of new machinery is likely to be far in excess of secondhand machinery, thereby affecting the

profitability and economics of the project.

In respect of machinery supply agreement for secondhand plant and equipment, it ensured that the agreement

Provides for the following:
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*  Responsibility should be undertaken by the suppliers for doing or geuting done the required reconditioning/
renovation and processing and a warranty/gunrantee thereof,

*  Undertaking that each and every equipment to be supplied with or without reconditioning will be covered by o
guarantee/warranty for free replacement of parts, components, materials, or spares, if pr.:wcd d.cﬁ:ctiw; in
design, materials workmanship, reconditioning, fatigue, ete. after erection at the factory site during such of
the initial years of operation as may be mutually agreed upon.

L]

» et .
Provisions for performance guarantee to the rated capacity.

Provision for providing adequate technical personnel for control and supervision during erection of the equipment
with a view 1o ensuring proper performance and commissioning as visualised.

*  Provision for penalty, damages, indemnity, etc., if equipment is not found satisfactory.
Factory Planning

Every normal person would enjoy living an orderly life. Such a way provides him with not only peace, confidence,
assurance, but also develops big efficiency in whatever he is involved in. Similarly, cvery small industrial activity is

planned with a view 1o ensuring its orderly working be it in its administrative work or shop floor activity or even stores
management,

Dr. Nau Nihal Singh aptly observes: “The planning and control of the supply and movement of materials and
components and the utilisation of plant and labour ensures that the necessary resources are available at every stage of

manufacture to ensure the economic completion of a predetermined delivery programme, and constitutes the management
techniques of production planning and control.”

Determinants of Factory Planning

(i) To determine the optimal size of the factory in accordance with the manufacturing plan, which includes a
consideration of the envisaged future growth of the operation.

(ii) To select a proper location for the plant on the basis of the availability of infrastructure and market centres.
(i) To prepare equipment layout on the basis of the class of work;
(iv) To prepare production methods when materials move continunously through a series of machine operations;
(v) To determine the type of structure required on the basis of the type of product with full safety measures;
(vi) To provide service facilities for workers and machines;
(vii) To schedule the construction and installation of machinery.

Any planning exercise requires of the planner a good knowledge of what is involved in the activity concerned, such
as the nature of the materials to be handled, their quality and the quantity, the processes they have to be subjected to,
inspection and quality control at various stages, assembly procedures, packing, etc. He should also know the sequence
of operations. He should look ahead beyond the immediate future and anticipate changes, modifications, additions,
deletions, etc., which may be forced upon his organisation as a result of expansion, obsolescence, diversification or
any other reasons. Having anticipated these, provision should be made to accommodate such changes.

While working on a factory layout plan, a very important aspect to be kept in mind is the fact that the movement
of materials from one stage of manufacture to the next should be minimal. Materials must move in streamline. Their
movement, back and forth, right and left, involves wastage of human effort and time, both of which have a telling
effect on the efficiency of an organisation and the cost of a product. In industrial life, an economic and efficient usage
of all the factors of production is the key to profitability and the ability to compete in the market.

Industrial activities are of various kinds. Some involve very simple processes, while others are quite complex
ones. Yet a simple process need necessarily mean that it does not demand any thought or planning. Competitions in
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Ous that a great deal of thought is given t i
o planning.
shop Floor Planning - 8 ¥ :
Shop floor planning should be T
comprises allied activities, In |m,ct.ayc? w """'WISF. The entire activity should be broken up into units. Each unit
example, a large mechanical engi:ccr;:( UStrY, the units are large and are further sub-divided for better control. For
hop. welding shed, electroplating seei d be broken down into several units — machine shop, forging
: ;g;vidcd into a lathe sccli[:m 8 .SLc"u."‘ assembly shop, testing house, and so on. The machine shop may be
su sibriahiontd be peonests lnr;nir:l ;utnm_n Section, a milling section, planning, gear cutting, and so on. All these
jard 585 or and laid out. The layout of the units in the entire factory, and of the individual
machines and facilities within each unit '

demands adequate macro-planning and micro-planning.
Small industrialists do not generally attach ade

that planning is unimportant because it involves ver
because of inadequate planning, there is an obstruc
and there are delays which step up the cost of pro

& workshop woul

quate Importance to planning their projects, because they believe
y little expenditure. Soon, however, they discover to their cost that.
tion to the smooth flow of production, that production is hampered
duction, and wipe out the profitability of a job.

At this stage, the entrepreneur realises that if a

leased. 1f the tmadi T particular modification is carried out, the bottleneck in production
may be cleared. If the modification is minor, he is lucky. Without much loss of production, it may be effected at a

r:as_ﬁnillblb' low expense. However, if it is a major one, he would curse himself for not having planned for it in the
beginning, when the expense would have been much Jess.

Letus take a concerte case. Fig. 23.1 and 23.2 show two layouts of a mechanical engineering workshop respectively.
In Fig- 23.5 layout No.1 was the initial idea of the planner. The workshop is small and in these days of the high cost of

the working space, machines are laid out with the minimum space between them. Very often this space may be barely
adequate for the movement of men and materials.

It will be seen from the layouts that the workshop is divided into two units, viz., a sheet metal unit and a machining

unit. There is a third unit, viz., assembly unit. After the assembly, the finished goods are subjected to final inspection
before being packed and sent to the finished good stores.

Flg. 23.1: I
Simple Layout of a l" Tom
Small-Scale
Raw Matarial & oods
Industry Paking Matarial Stores Fmism
| n g il
Machina en
Shaot Metal
Working g T
* l Final
ailibe Pl Iinspaction
Punching Drilling ——— Assembly
Baiﬂn-; Turning Grinding
L. Inspection l I
Milling = Inspection

It will be noticed that in Fig. 23.1 sheet metal work is on the left side, the machine shop is in the centre @d the un.it
assembly is on the right side. The finished product of the sheet n?cial shop has to pass tprough th machine shop in
order to reach the assembly area. This passage of sheet metal _]t.:ubs lhroug.h the machine shop is bound to _cause
inconvenience. Generally, sheet metal jobs are bulky wnid resine; o eonslderabi-amad st of spaces, both 1N
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mnl‘l 1 H H F

‘hcr:;“t“”"g area and for their movement. As mentioned carlier the space between machines is usually limiteq, and

o ore such space may be either inadequate for the movement in which case there will be a serious problem, or
£ such movement, production work on the machines on either side would be hampered. In either case, (he

efficiency of the factory would be adversely affected.

- Fig. 23.2: —
n:'“f"g,:d"";”"' Faw Material & Finished Goods Shoot Molal
2 STale Packing Material Staros Storos Storos
Industry a ;
! f
v
Madﬂrlm Shop Packing Sheot Motal
# Works
Aind Final Inspection Cutting = Punching
4 .
Turning Assembly 4— Inspection 4— Bending
v
Drilling Electroplating
Milling —p Inspection —#  Grinding

From Fig.23.3 it is obvious that this problem has been eliminated by bringing the assembly area in between the two
operations of machining and sheet metal working. Cross movements have been completely eliminated.

Another feature that will be noticed in the two layouts is the relative positions of the drilling and turning (lathe)
machines. Initially, the job was sent to the drilling machine after the raw material was cut to size; and thereafter it was
sent to the lathe for turning operations. Subsequently, it was realised that, after a hole was drilled in job materials, the
turning operation had become somewhat difficult, and uneconomical. To avoid this, the job had to be first turned, then
a hole drilled in it. This modification in the flow of the job resulted in its movement becoming repetitious, i.e., it had to
pass the same point three times instead of only once as it should have been. Here, again production efficiency suffered.

Fig. 23.3: . i
Gravity Foundry Gravity Foundry Trimming Shop
| i

Trimming Shop:
;] B

Old Layout

TelelPlolle
N

Casting Bank Band Saws
(Work in Progress)

318 | Dynamics of Entrepreneurial Divalupmant and Management

ht¢tps://hemanthrajhemu.github.io




It is obvious that, in Fig, 23 3 thi iti
. . 15
drilling and turning machines. In ypjs ]ay;}clﬂcluwe problem has been overcome by interchanging the positions of the
the machine shop and packing il unllﬂ;e raw materials store section has been broken up into two parts, one for
related unit, and in between s e $ nother for the sheet metal section. Each of them is on the side of the

finished, o : i
open because — bulky, ey kccpin;(:;::i-.smms Scction. Often, sheet metals in raw condition are stored in the

No.2. the packing section is placeq very near g Separately from other stores is apt and convenient. Again, in layout
150 near the finished pood < 1€ raw material stores section, where packing materials are stored, and

tores, i fat
thus ensuring a minimg) movement of materials.

The example giver above is 5 sim

. . Ple one. In actug i
exercise, therefore, will be quite interes e

: many constraints may be noticed. The plannin
ting and taxing, g g 4 .

Case Study

A small die-casting foundry, employi i
: ying 85 persons, i i
by the layout of the foundry. The diagrams showp X o g o Ry

to the improvement in the i ini i i
and productivity. p layout which resulted in increase in production

Fig. 23.3 shows the old layout under w

hich the sides of casti s immi
R ety s e i asting, blocked up due to arrears of work of trimming.

The unit was reset as per the new layout (Fig.

e " 23.4) under which the work was quite smooth. Thereafter,
trimming output improved from pace-making effect of

the day-shift casting directly on the trimming benches from the

being cast.
Flg. 23.4;
New Layout
Combined Foundry
and Trimming A
Shop
2 Space available
for other use
A
Crucibles Bank Saws
Trimming Tables (Caps)

Plant Layout and Factory Building

The subject of plant layout not only covers the initial layout of machines and other facilities but encompasses
improvement in, or revisions of, the existing layout in the light of subsequent developments in the methods of production.
In other words, a plant Jayout is *“a floor plan for determining and nrrangin:lg the dqsircd machinery anq equipment of a
plant, whether established or contemplated, in the one best place to permit the quickest flow of material at the lowest
cost and with the least amount of handling in processing the product from the receipt of the raw materials to the
shipment of the finished products.”

A more simple, clear and comprehensive definition is given by Knowels and Thomson. They say that a Pt iayout
involves:
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“(i) Plannj
Ng and § ; . . :
plants: TTanging manufacturing machinery, equipment and services for the first time in completely pe,,
“(if) The
mprov : : :
manul‘a& Vements in layouts already in use in order to introduce new methods and Improvemen;q i
Uring procedures, n

Durin s
Blkcit st E(;::: course of appraisal, considerable emphasis is laid on a proper and scientific plant layout a5 once
keptin view wili‘fllcnt are erected, it becomes difficult and costly to change at a later stage. The following aspeey are

© evaluating the plant layout:

— Pr i

Efom_'c‘m" technology and product-mix;
ficient, economic and uninterrupted flow of human and materials resources;

— Proper space for maintenance:

— Future eXpansion/diversification of the project:

— Safety precautions particularly when explosive or bulky material is required to be handled;

— Proper lighting and ventilation;

— Proper layout cf utilities and services and provisions for effluent disposal, where necessary;

— Effective supervision of work; and

— Proper storage and stacking space, where required.

The building designs are to be kept in conformity with the plant layout and construction of the building is to be
carried out by experienced architects and contractors unconnected with the promoters/management Eroup. In case
When_e process requirement envisages special conditions like air-conditioning, aircooling, dust control, humidity contro),
etc., it is ensured that due care be taken in the design of the buildings.

The importance of a layout lies in enhancing manufacturing function and supervision and control. Some of the
advantages are:

1. Economies in handling,

2. Effective use of available area,

3. Minimisation o production delays,
4. Improved quality control,

5. Minimum Equipment investment,
6. Avoidance of bottlenecks,

7. Better production control,

8. Better supervision,

9. Improved utilisation of labour,

10. Improved employee morale,

11. Maximisation of production,

12. Avoidance of unnecessary and costly changes,

13. Increased revenues and profits, and

14. Success of the enterprise.
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Considerations in Factory Layout

While choosing the layoyg for a factory, the foll
2 ow

1. Nature of Product: The type
Jight products can be move( casily 1o
pe moved. Large and ‘heavy equipme
produced through product layout whij
products. Quality and fragility of (he

ing factors should be taken into consideration:

of produc
L to be manufactured affects plant layout in several ways. Small and

Nt requires e EFeLy for heavy and bulky products the machines may have to
© assembly bays. One or a few standardised products can better be

€ process layout j i !
s Youtis more useful for producing a large variety of non-standardised
ct also influence the layout.

2. Yolume of Production: Normally high

. v T . :
production needs process layout, olume manufacturing requires product layout and low volume job

ki Materials l‘lﬂ“d]illg: The pattern of 1a
S necess

handling plan. It ary to provide ndch}'oul depends to a great extent on the nature of materials and materials

ate space for storage and adequate aisles for free movement of materials.

5. Factory Building: Ideally, a building
might have to be modified to fit a given buildi
and storage area all affect the layout. The pl

should be built to suit the best factory layout. But in practice the layout
ng. '_I'he covered area, the number of storeys, elevators and stairs, parking
ant site should also be considered in choosing the layout for a factory.

. 6. Sé'slefn of Manufaclun_:: The type of manufacturing process is single most important determinant of factory
layout. Continuous mar.ufacturing system requires a different sequence of machines than intermittent manufacturing.

?- Lighting and Vent.ilation: In laying out a factory adequate provision must be made for lighting, ventilation and
heating. These are essential for the health, comfort and productivity of workers.

8. Service Facilities: 'ljhe layout of a factory must include proper service facilities required for the comfort and
welfare of workers. These include canteen, lockers, drinking water, toilets, first aid, fire escapes, elc.

Jechnical and Engineering Sexvices

One of the important aspects in the appraisal of projects is the institutional evaluation of the technical and engineering
services. This becomes all the more important in large-size projects. Technical and engineering services comprise
preparation of detailed drawings/designs of the plant layout, detailed specifications of plant and equipment, arrangements
for process know-how, engineering know-how and consultancy, design and layout of utilities and services like power,
water, steam, air supply, off-site facilities, etc. These also include the services for preparing tender documents for

complete civil works, selection and procurement of equipment and their erection.

All the above services are sometimes entrusted to process and engineering consultants and in some cases, part of
the work including coordination at various levels is taken care of by the project management team of the concern. The
process consultants generally supply the essential know-how and basic engineering rt:c_iuircm‘enls. 'I:he engineering
vonsultants provide detailed information of the various facilities involved in the proj{:ct. including design parameters,
preparation of specifications, inviting quotations, and their analysis, recommendation for purchases and awar.d' of
‘ontracts, inspection of the equipment purchased, arrangements for shlpplpg and h_andlmg of equipment, supervision
during construction/installation/erection of the equipment, assmtancee‘s*::pervxsmn F|I.Il:lng commissioning etc. Corfsulla_nts
are often involved in the preparation of detailed project reports and in the furmshmg of the :nformal.loniclanﬁc.:mon
required by the institutions during appraisal. The background of the .consE:!(ants. their scale or 9peranpns: experience
sed on similar technology is looked b:nlo in depth. 'I‘l.1edp0553b111;y of 1:fnngem;:nt of
existi : i nd an endeavour is made to obtain necessary indemnity from the consultants.
‘A]:::tlilncf' rn:;ianrir:: ailps:ctc :::.lr:l?:gdawhilc evaluating the adequacy of consultant is the provisiop for techn%c:}l training
of the personnel in the plant of the collaborators. It is also necessary to make arrangements for in-plant training by the

on other projects and plants ba:

2
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: 7 for supervision during erection il
representatives of the consultants, deputation of consultant § persun:;linma! e atita that i
commissioning, administration of the performance guarantccs, trial-runs 2

. ; a good layout which placeg «
e responsibility of production managers and s cngme?:rrfglsll;ng thgc manufacturing process in :::
right equipment at the right position to be worked in the right manner for

{ the new materials, stores, intermediy,
shortest possible time.™ This inter alia means that the layout s.houlld be s“c:!l:::  ninterruptedly. te
stores and work places should be interlinked so that the production may

i ; value of the product but

The Report on Materials Handling in Industry say that handling o n?“ﬂnlgnt:-:};:ed capacity o?cxisting bl:;;:? o
the cost. The advantages of materials handling are: (i) Reduced labour C?SI' Illl_fess capital tied up in work-in-pmg,-:g:
especially stores; (iii) Better machine utilisation; (iv) Larger turn-o‘u'B:: (" ¢ production control; (ix) Betterinspecﬁ:'
(vi) Easier stock control; (vii) Less fatigue for operations; (viii) More efficient p A
and control of quality: (ix) improved safety.

: ing can be avoided. The new
In Fig. 23.5 two layouts are shown to indicate how unnecessary mmenall h,:ﬁ}r:: gsame time, more space is':rl:o:t
ensures a smooth funciioning of the production channels at reduced cost. o

: : increases the productj
available. A proper layout not only improves material handling operations but also 1ncr production ang
productivity per employee.

Fig. 23.5:
Layout of 2 Small- >
Scale Unit and e
Scope for STORE. MOULD
Modernisation is i AREA o MILLING
Shown in these two =
Diagrams . K. CUPOLA MACHINE
GRINDER J i f #
R
; DRILL
SAND | BLAST
CUPQLA |STORE ' I MILLING
O MACHINE
GRINDER Y
| DRILL
AREA NDI.I_1 TS&NDBI.AST

Cptimum Size of the Plant

The scale and §iz.c of opl':rar.ion.s of the unit determine its efficiency and profitability. This is determined by the laws
of returns. Accordingly, an industrial unit, with a capital investment of Rs. 10 lakh in plant and machinery, is a sm
unit. Earlier, even the number of workers employed was considered to be a factor determining the size of the plant

In general, the following standards are employed to measure the size of a unit:

The ﬂcxibiiity of small-scale units create large-scale employment op s .  orsified

: portunities, brin d and diversiil
economic dcvclopment-, ensure a sorr.le\.'.rhe!t qutable distribution of wealth, and a prgl::::: : ba]a:fc:h e The?
scvive for: e ollawing ESRAONS: () thikvidunl axve, ) changing fashions, ( iii) widely fluctuating demand, (V)
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ry 2F MEASURE OF SIZE
[ I |
Input Output
(a) Net worth (a) Velume of output
(b) Size of assets (b) Value of output

(c) Employment
(d) Raw material required
(e) Power needed

(f) Number and capacity of plant

pew power sources, (v) standardisation of components, (vi) short gestation period, (vii) greater motivation, (viii)
nature and process of production.

In other words, a small-scale unit can be easily formed. It has flexibility and ownership control. Such units are
most suitable because of limited demand and changing tastes, local market, limited capital needs, limited managerial
ability, limited risk of loss, shorter gestation period, reduced production lag, etc. Steinwall, in his book, Small and Big
Business, has pointed out that small firms are protected by their good- will, customer loyalty, the individual markets
they possess, which the large firms conquer only at considerable expense. They also enjoy special Government support
and patronage and ensure diversification of industries.

A firm may start and steadily move towards expansion in order to secure internal economies of scale to a certain
extent, reduce costs and increase profits. After reaching a particular level, the law of diminishing returns or increasing
cost begins to operate and acts as a brake on further expansion. Under the existing conditions of techniques and
organisational know-how, a point is reached beyond which further growth becomes uneconomical and leads to waste
of efficiency. This level is probably known as the optimum level, indicating the most profitable combination of resources
providing equi-marginal utility or return. Prof. E.A.B. Robinson has observed: “By the optimum firm we must mean a
firm operating at that scale at which the conditions of technique and organising ability exist, and it has the lowest
average cost of production per unit, when all these costs, which must be covered in the long run, are included.”

The optimum size of the plant achieves equi-marginal returns from all resources or factors of production. It
indicates a rational allocation of resources and a combination of inputs to secure maximum output under existing
economic conditions and maximum profit due to the lowest average cost.

The optimum level of small industry organisations is influenced by (a) technical production economies, (b) managerial
economies, (c) marketing economies and (d) nature, size and stability of demand.

CONCLUSION

The success of an enterprise to a greater extent depends upon the factory design and layout. The location,
layout, amenities will influence productivity and facilitate better management. More importantly, the efficiency
of the production flow depends largely on how well the various machines, production facilities and employee
amenities are located in a plant. In a properly laid-out plant, the movement of materials, from the raw material
stage to the end product stage, is smooth and rapid; the movement is generally in a forward direction; the
materials do not criss-cross, or go backward and forward for further operations. Moreover, production
bottlenecks and delays are few, materials handling costs are reduced.

S0P
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