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Guidelines for Contributors

Scope and Coverage

PRODUCTIVITY is the principal journal of the National Productivity
Council of India. The Journal aims at disseminating information
on concepts of and data on productivity and its growth in India
and elsewhere. It also aims at disseminating knowledge on
techniques and methods of productivity improvement through
effective management of all types of resources. Thus, contribu-
tions from a large spectrum of disciplines are accepted for
publication. Only those manuscripts that present the resulis of
original research and analysis are acceptable to the Journal. The
managerial/policy implications of the study should be highlighted
separately towards the end of the paper.

Format of Manuscripts

Contributions should be of about 5,000 words length. Tables,
illustrations, charts, figures, exhibits etc. should be serially num-
bered and typed in separate pages and should not be mixed
with the main text. The text should be addressed to the Editor,
PRODUCTIVITY, National Productivity Council, Utpadakta Bhawan,
Lodi Road, New Delhi-110 003.

About the References

Only those references which are actually utilised in the text
should be included in the reference list. In the text, references
should be cited with the surname of the author(s) alongwith the
year of publication and the page number, all in brackets. If
there are more than one reference by the same author during
any year, the year may be subscripted with ‘a’ or 'b’. For
instance, reference may be given at the end of the sentence as:
(Szendrovits, 1988a, p. 337). Sources of data need to be given
below each table unless otherwise mentioned in the text. Ref-
erence list should be alphabetically arranged. Each reference
should carry the surname of the author, followed by other
names, the title of the paper in quotes, the name of the journal
underlined, volume and issue numbers and the year of publica-
tion. In the event of a book, the title should be followed by the
publishers name and year of publication. In the event of
a report from an organisation, the name of the organisation may
be cited in the place of the author.

Accompanying Materiai
The manuscripts should be accompanied by:
1. An abstract of the paper not exceeding 100 words.

2. A declaration that the paper is original and has not been
submitted elsewhere for publication.

3. A note about the author(s) not exceeding 50 words.
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Subscription
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' Single Copy Airmail US § 20
SAARC Annual Airmail US $ 40
Annual Surface Mail US § 30

Countries
' ~ Single Copy Airmail US § 10

Productivity will be sent to all subscribers
within each quarter. The Journals Division, New
Age International (P) Ltd., may be contacted in
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the quarter.

All business correspondence to be addressed
to:
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NEW AGE INTERNATIONAL (P) LTD.,

4835/24, Ansari Road, Daryaganj,
New Delhi 110 002.

Telex :031-66507 WEL IN
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Phones : 3261487, 3278348, 3267996
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sale/transfer of ventures may be facilitated
without undergoing numerous procedural for-
malities so as to ensure that sale or transfer of
ventures/holding is expedited at a price which
matches its intrinsic networth.

Conclusions

It may be mentioned that the entire spectrum of
policy and legal framework for venture capital fund
originates SEBI (Venture Capital Fund) Regulations
1896. Further, venture capital funds can claim exemp-

tion in respect of dividend and capital gains income as
per the provisions of 10 (23) FA of Income tax act and
comply with the prescribed guidelines.

The efficient exit mechanism is desirable to ensure
that disinvestment by venture investors is carried out at
a price matching the real net-worth of the investee
company as per exit plan envisaged at the time of in-
vestment. This will increase the confidence level of the
venture capitalist and other investors giving boost to
the venture capital investment in the country and
making them an engine for growth of the economy. ]
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Venture Capital Development in India

.M. Pandey & Shantanu Dutta

Venture capitalists supply funds to new high risk, not
necessarily high-tech ventures and also extend
management and marketing supports. Seldom they
“concentrate on the posteriori development of venture
capital firms in India; this is discussed in the present
paper. Three case studies of venture capitalists, viz.
TDICI, GVFL and Canfina-VCF are presented. Generally

they do not like to venture into frontier and high-risk.

technologies. VCFs are basically equity financing
mechanisms. Criteria for selection and performance
evaluation of firms receiving venture capital funds are
enumerated.

I.LM. Pandey is Professor in Indian Institute of Management,
Ahmedabad and Shantanu Dutta is Manager in Lafarge (Asia-Pacific),
Singapore.

The concept of venture capital in the sense of risk
or start-up capital is quite old in India. This sort of capi-
tal has been made available for establishing new busi-
ness, and financing later developments, by friends,
relatives and family members for centuries. The history
of modern venture capital in India is not very old, which
started in mid '80s. Like many other Asian countries, in
India as well, at the government policy level, venture
capital is defined in terms of technology financing. For
example, in India, tax and other incentives are given to
venture capitalists only when finance is provided for
high-tech ventures. In practice, most venture capitalists
in India, however, follow a flexible and broad approach
to venture capital. Venture capitalists supply iunds to
new, high risk, not necessarily high-tech ventures, and
also extend management, marketing and financial skills
to the assisted firms. In the Indian context, the concept
of venture capital may be defined as investment in the
form of equity, quasi-equity and/or conditional loan,
made in new, unlisted, high risk or high-tech firms,
started by technically or professionally qualified
entrepreneurs, where venture capitalists

e expects the enterprise to have a very high
growth rate,

e provides management and business skills to the
enterprise,

e expects medium to long term gains, and

e does not expect any collateral to cover the
capital provided (Pandey and Jang, 1996).

Venture capitalists supply funds to new,
high risk, not necessarily high-tech ven-
tures, and also extend management,
marketing and financial skills to the
assisted firms.

There are number of studies on the investment ac-
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tivities of venture capitalists in developed countries
(Clarke, 1987; Bygrave and Timmons, 1985 and 1992;
Fried and Hisrich, 1988 and 1994; Macmillian et a/, 1985
and 1987; Tyebjee and Bruno, 1984; Wan, 1991; Wilson,
1993). There are few studies in the context of Asian
countries (Ray 1991; Ray and Turpin, 1993; Pandey,
1995), particularly the developing countries. But most of
the studies have concentrated on the venture invest-
ment process and evaluation criteria. The issue of ven-
ture capital development process adopted by venture
capital firms (VCFs), which will be discussed in this ar-
ticle, is not addressed in most of these studies.

The discussion comprising in-depth case studies
will cover the issues of the initiation of venture capital
activity, the sources of venture capital fund, the profile of
funds, investment strategy and evaluation and the value
addition by VCFs. For the case studies, Technology
Development and Information Company of India
(TDICI), Gujarat Venture Finance Limited (GVFL) and
Canfina-VCF were selected. TDICI, sponsored by all-
India financial institution, the industrial Credit and Invest-
ment Corporation of India (ICICI), is the largest venture
capital company in India GVFL has recently emerged as
a significant player in the venture capital industry in
India. GVFL located in Guijarat, a fast growing industrial
state, and is the only promising venture capital com-
pany in this state. Canfina-VCF was started by a com-
mercial bank, Canara Bank, and it is an important player
in the southern part of India. The cases are analysed on
the basis of the data and information obtained from the
company reports, brochures, and extensive interviews
with the executives of these VCFs. The paper is divided
into five parts. Part one gives introduction and objective
of the study. Parts two to four analyse three case
studies, and part five provides main conclusions of the
study.

The discussion comprising in-depth

case studies will cover the issues of the
initiation of venture capital activity, the
sources of venture capital fund, the
profile of funds, investment strategy
and evaluation and the value addition
by VCFs.

Technology Development and Information
Company of India Limited

In the era of economic liberalisation in Indian in-
dustry which started in 1980's, new financial products

and services were introduced to support the resulting -

growth in the industrial sector. Technology Development
and Information Company of India Limited (TDICI), the
first institutional initiative to deliver venture capital to In-
dian businesses, was established in this milieu.

Initial Initiatives and Constraints

Around 1983-84, the Industrial Credit and Invest-
ment Corporation of India (ICICI)' was toying with the
idea of setting up a venture capital fund. It did some
background work, particularly studying the way in which
venture capital operates. The idea took shape only in
1985 when the new government came into power at the
centre, and it started taking the initiative to liberalise the
economy. ICICl management thought that liberalisation
was an essential condition for the success of venture
capital. An investor of equity looks for market growth,
competition, and information for determining the share
prices without which he may not be willing to put up his

- money. Thus in 1996, a venture capital division was set

up within ICICI. The activity started with one or two per-
sons, and the division was headed by Mr. K.S. Nadkarni.
It took ICICI quite some time to get off the ground.
Because, first of all, the management was looking for
small- and medium-size business having an investment
of Rs. 1-3 million. ICICI had experience of dealing with
medium- to large-size companies. It did not have any
experience in the SSI (small scale industries) sector.
Thus, management did not have an idea about small-
size business. Even to talk to the entrepreneurs of the
small- and medium-sized firms was an effort on the part
of ICICI’s venture capital division. Secondly in India, at
the time when ICICI started its venture capital division,
the cult of equity did not exist. Loans were available
from various sources (State Finance Corporations, In-
dustrial Development Corporation, Commercial Banks,
etc.), and equity was therefore, not a widely prevalent
and favoured instrument. Thus there was initial resis-
tance to the idea of equity participation. The debt-equity
ratios were very high, even 2.5:1. Also ICICI did not
know how to get out of the equity investment made in
SSEs. There did not exist a secondary market for small
companies. In those days listing requirement was Rs. 10
million. There was talk of an OTC exchange. When the
idea took shape, the listing requirement was raised to
Rs. 30 million. So it became very difficult for ICICI's
venture capital division. Thirdly, the pricing of equity
shares was controlled by the Controller of Capital Issues
(CCl), even in the case of private limited companies.
Thus, the environment was hostile to the concept of
equity investment. Fourthly, the internal problems of

1. ICICl is a large development finance company in India. It has
government, government-controlled banks and private institu-
tions and individuals as its shareholders. It has grown under a
private sector environment.
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ICICI created constraints for the operation of venture
capital. It clearly had a development banking bias. ICICI
was charging interest at 14 per cent on its lending, and
in structuring their venture capital deals, this was taken
as the basis and added 4-6 per cent more. Thus, the
venture capital division's expectation was a return of
18-20 per cent. These projects were taken on an ex-
perimental basis with the intention of getting out quickly.
The ICICI's venture capital division thus went the whole
learning curve.

Because of these problems, particularly the low
popularity of equity, the venture capital division of
ICICI went for a number of non-equity instruments of
venture financing. They devised an instrument which
was quite actively used for the first 2-3 years, called a
conditional loan. Over a period, management realised
that the conditional loan was a bad instrument in
terms of return for supporting venture capital. So
designing of new instruments, trying to understand
the market and products. Further, the entrepreneurs
were to be convinced in the initial stages of the
development of venture capital activity by ICICI. In
fact, it took ICICI quite some time to understand the
business of venture capital.

Over a period, management realised
that the conditional loan was a bad in-
strument in terms of return for support-
ing venture capital. So designing of new
instruments, trying to understand the
market and products.

Establishment of TDICI

TDICI was promoted by ICICI and The Unit Trust of
India (UT1)? in 1988. ICICI is among the more prominent
development banks in India, with assets in excess of Rs.
183 billion (as on March 31, 1995) and over three
thousand corporates in its loan portfolio. ICICI
pioneered several innovations in the Indian financial
market place such as the first credit rating company, the
first screen based stock market and first venture capital
company. UTI is the largest mutual fund in the country
with an investor base of 38 million and funds under
management of over Rs. 517 billion. Through its in-
genious savings products and astute funds manage-
ment, UTl has effectively catalysed the flow of retail
home savings into Indian corporate equity. As an asset

2. UTlis a government-owned and one of the largest mutual funds
in Asia.

management company, TDICI raises capital from a
variety of domestic and international investors, con-
stitutes them into distinct pools and deploys them
primarily in unlisted companies that do not have easy
access to public sources of debt or equity capital.

Investment Philosophy and Strategy

At the core of TDICI's investment philosophy is the
quest for extraordinary value. Investment opportunities
are identified at an early stage, supportive with
reasonably priced capital which provides for equitable
sharing of risk and reward between the investor and the
management team, and need-based, situation-specific
post financing involvement.

The investment team adopts the following struc-
tured approach to discover opportunities:

e |dentification of industries in high-growth and
profitable sectors which can exploit the com-
parative advantages of the economy in a global
context.

¢ Taking advantage of the powerful business
development network to locate and pursue
those companies that are well positioned to
emerge as leaders in these industries.

TDICI believes that companies are only as good as
the management teams behind them. Accordingly, its
business is targeted at teams that possess the
managerial bandwidth to compete and excel in the
global marketplace. TDICI also recognises that in
emerging economies there will be numerous business
delivering traditional products and services, that can
develop into high-growth business opportunities. TDICI
invests in such traditional businesses with a sustainable
competitive edge.

TDICI recognises that in emerging

economies there will be numerous busi-
ness delivering traditional products and
services, that can develop into high-
growth business opportunities.

As a successful early-stage private equity investor,
TDICl's primary focus is on small- and medium-sized
unlisted companies with exceptional growth and capital
appreciation potential. These include start-up com-
panies with one to three years of revenue record that
require growth financing and companies close to a
public offering.
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TDICI also participates selectively in some initial
public offerings (IPOs) that have the risk and capital
appreciation profile of typical venture capital invest-
ments. Such offerings are often due to premature
public floatation of stocks by Indian companies, taking
advantage of certain regulatory provisions. As a rule in-
vestments are largely confined to those companies
where TDICI can play the role of a significant financial
stakeholder and an influential partner.

TDICI's funds are invested across a wide spectrum
of industries and across companies at various stages of
growth. Particularly worthy of mention is TDICI’s under-
standing of knowledge-intensive sectors such as infor-
mation technology, biotechnology and healthcare and
appreciation of issues involved in financing of small and
medium size companies. TDICI is uniquely positioned to
invest in this types of situation because of its expertise.

Investments are primarily structured as subscription
to equity share capital. Quite often, especially in the
case of start-ups or early stage investments, funding is
also structured as convertible preference share or con-
vertible loans. Convertible instruments have been useful
in providing sweat equity to management teams
through performance based conversion (pricing) con-
tracts.

Change in Investment Focus over Time

TDICI had its initial focus on technological invest-
ment and this bias was continued for about 1-2 years
(Pandey 1996). In 1988 when the TDICI's then president
(Mr. K.S. Nadkarni) visited the USA, the venture
capitalists there asked him about TDICI's primary objec-
tives. They said if TDICI's primary objective was merely
financing technology or the making of money. TDICI's
initial focus on technology financing perhaps helped in
financing new technologies, but the investment were not
profitable (they did not have significant return potential
to the investors of venture capital). To some extent
TDICI's commercial approach to investment was secon-
dary to technology. That was the learning curve for the
TDICI's management.

Today, TDICI is looking at investments as an inves-
tor, and in the process, it has been able to support tech-
nologies. Today there is great demand for equity. A lot of
restrictions have been removed. Debt-equity ratio norm
of financial institutions has come down from 2.5:1 to 1:1
or less. Thus there is a great opportunity for the
development of venture capital (Pandey 1996).

TDICI can also make portfolio investment in an ex-
isting company which is raising funds in the market.
From day one it can get quotation in the press. These

are companies owned or started by well-established
groups. So TDICI's risk profile could be low. However,
TDICI has tried to restrict its investment in such com-
panies to 25 per cent of its total investment. It has iden-
tified a niche where there is not much competition
today, and it has built up certain levels of skills in the
organisation. TDICI could easily get profitable business
if it decided to act as a merchant bank but that is not its
objective. It's major profits are coming from some of the
small ventures, not from the bigger companies. It has
been able to make profits from smaller businesses.

Through experience, TDICI learnt how to do busi-
ness. It has clear focus now, a niche: it shall invest in
those small- and medium-sized companies, new or ex-
isting, which will be able to raise funds from the financial
institutions or go public after some time. What were the
reasons for the shifting of TDICI's investment focus?
They are:

e There is not much Research and Development
taking place in the large organised sector com-
panies in India. Hardly any R&D at the national
level is taking place. There is process improve-
ment and upgradation, but no product
breakthroughs are coming forth. TDICI initially
had discussion with organisations like Indian
Space and Research Organisation (ISRO) but
unfortunately, it could not support businesses
emanating from the technology development of
these organisations. There is lack of trust be-
tween industry and R&D organisations. Industry
does not approach R&D organisations and vice
versa. There is no compulsion. In its earlier ex-
perience, TDICI found that if it defined its busi-
ness as technology finance, there were lots of
problems. It was not getting enough business
because it had narrow focus. For example, it
turned down a company which had a good
spare business in third-party computer main-
tenance. It was picked up by another venture
capital company and is one of the major player
today.

There is not much Research and

Development taking place in the large
organised sector companies in India.
Hardly any R&D at the national level is
taking place.

¢ Another major problem is the risk involvement
with a technology based innovative project.
After all TDICI has to think of its own
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profitability. Hence it is not prepared to take
high risk all the time by investing only in tech-
nology based (without track record) projects.
From the experience, management has found
that the success rate of TDICI with its investee
companies is only about 15 per cent, in spite of
thorough project appraisal before investment.

TDICI is thus targeting itself to unlisted SMEs. As
per the venture capital guidelines (released by the
Government of India (GOI) on November 25, 1988), at
least 75 per cent of investment must be in such com-
panies and 25 per cent could be put into primary issues.
But as per the new guidelines, which was released in
1996, VCFs have to invest at least 80 per cent of their
resources in the unlisted companies. So far, TDICI has
restricted its exposure to the large companies to 25 per
cent of the portfolio. There is no focus as regards the
sector or technology for such investments.

Investment Criteria and Risk Assessment of the Projeér

In the recent years, TDICI has been able to
generate a large number of deal, because of its good
reputation in the market. However, TDICI is very selec-
tive in choosing its investment projects. TDICI accepts
only 10 per cent of projects which come to it and
rejects 90 per cent. Although TDICl's investment
process is subjective, investment is considered on the
following parameters:

Management: TDICI looks for a sound management
team whose members have an excellent track record.
The integrity, commitment, and enterprise of the
management team are important factors in their
decision making. TDICI first evaluates the entrepreneur.
At this stage, it does not even look at the proposal. If it
does not get satisfactory feedback on the entrepreneur,
it drops the proposal at this stage. The first thing TDICI
checks with people known to the entrepreneur is his
competence. It always has a direct interaction with the
entrepreneur when he comes up with a proposal. He
should be knowledgeable about the business he is
proposing. Another thing which TDICI looks for is his
integrity. It goes to any extent to check this through his
colleagues, suppliers, customers, bankers, buyers, etc.
Next, entrepreneur’'s long-term vision is important for
TDICI since it is going to make its investment for a long
period of time.

Market: TDICI generally looks for a large and rapidly
growing market opportunity for its investee companies.
TDICl is not interested in companies which cannot grow.
At least the company has to be a significant player in a
niche market or a mcderate to significant player in a

large market. If the investee company is looking for a
niche market, there should be substantial entry barrier.
Overall, the main aim is there should be an expected
exponential growth.

Technological Focus: TDICI also considers the
stages of technology. If it is completely new, they are
very cautious. Because this kind of project could not
give expected return in earlier period. However they
have invested quite successfully in some of the frontier
technologies in India. Microland is an example in this
regard, which is a value added reseller of Networking
Products. If it is a declining stage technology, TDICI
investigates its significance in India and other countries
with potential markets. For example, in the era of PC
technology, terminals for Mini Super Computers and
Mainframes are becoming unpopular. But if a single
company can tap the world market for this product, it
will have a huge potential. Specially if they can set up
their production base in a developing country like India
where production cost is expected to be low, they can
have a significant influence in'the world market.

Competitive Advantage: Long-term competitive ad-
vantage that would pose entry barriers to competitors.

Profitability: Potential for above-average profitability
(TDICI looks for around 30 per cent after tax return from
their investments) leading to attractive return over a four
to seven year investment horizon.

After a preliminary analysis, TDICI takes up the
detailed evaluation. One important aspect of this
evaluation is presentation of the proposal by the
promoter to the TDICI| executives. The group head,
president and the person directly concerned go
through the presentation. They try to understand his
ideas and ask questions. Then they make a techno-
economic evaluation. It takes around 2-3 months in
evaluating a project proposal.

TDICI mainly invests in the form of subscription to
equity share capital of the company. Exit is planned
through sale on the stock markets after the company
is listed. TDICI looks for a minimum investment of Rs.
5 million and does not normally invest in excess of Rs.
50 million in any one company.

Value Addition

TDICI attaches a lot of importance to managerial
support, monitoring and follow-up of assisted
projects. At the implementation stage, it monitors and
assists in the physical and financial progress of the
project as well as market development initiatives.
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TDICI takes special care in the market development
of the client’s products. It provides help in obtaining
potential market contacts. TDICI executives provide
the basic management support services, both internal-
ly by participating in the meetings of the Board of
Directors in their capacity as nominees, and externally
by establishing associations with various organisations
and agencies.

TDICI also helps its assisted firms in identifying key
resource persons. For instance, in one venture an
entrepreneur was proficient on the technical side, but
lacked marketing skills. TDICI nominated a marketing
expert as Director in the entrepreneur’s firm. Similarly,
in another company a financial expert was deputed to
advise and guide the promoter on financial matters. IN
some other ventures even technical experts have been
appointed to catalyse the development activities. TDICI
draws resource persons from academia, industry and
other sectors and deputers them in the firms with the
assent of the entrepreneurs.

TDICI has institutionalised the process of under-
standing of the problems of entrepreneurs. It peri-
odically meets entrepreneurs to understand their
problems through direct feedback. For example, it or-
ganises meetings of owners of assisted companies in
order to ascertain technical, marketing, managerial or
financial problems they face, and to explore ways to
improve its interaction with them. Such meetings help to
build up mutual confidence, dispel mistrust and
generate several valuable suggestions for TDICI.

Gujarat Venture Finance Limited

Gujarat is a fast growing industries state —located in
the western part of India. Historically, Gujarat has
thrived on the principles of entrepreneurship, individual
and collective risk taking. This has helped in developing
a large number of small- and medium-sized companies
within the state along with other large companies. The
State Government and its agencies have also taken
positive and pragmatic policies over the years to give a
thrust to the industrialisation.

Historically, Gujarat has thrived on the
principles of entrepreneurship, in-

dividual and collective risk taking. This
has helped in developing a large num-
ber of small- and 'medium-sized com-
panies within the state along with other
large companies.

Initial Initiatives and Constraints

The World Bank and Government of India decided
to select Gujarat Industrial Investment Corporation
(GIIC) Limited as one of the first four agencies for
developing venture capital in India. The others being
Canara Bank, Andhra Pradesh Industrial Development
Corporation (APIDC), Technology Development and In-
formation company of India Limited (TDICI).

GIIC incorporated a new asset management com-
pany on 2nd July, 1990, viz. Gujarat Venture Finance
Limited (GVFL), in association with Gujarat Lease
Finance Corporation Ltd., Gujarat Alkalies and Chemi-
cals Ltd. and Gujarat State Fertiliser Corporation
Limited. While GIIC holds 40 per cent of the equity capi-
tal of GVFL, the rest of the capital has been contributed
by the other three organisations. The GVFL is a fund
management company and presently acts as a trustee
manager of venture funds, namely, Gujarat Venture
Capital Fund-1990 and Gujarat Venture Capital Fund-
1995. The company started organising the operations
and activities with the mission: To provide financial as-
sistance and hands on management support to innova-
tive and technology based projects with inherent high
risks and promising returns.

GVFL faced a number of problems in the initial
years. In the beginning it was difficult for GVFL to attract
entrepreneurs because of its public sector image. Also
the company had small capital base which restricted its
investment decisions. Developing skilled personnel for
the organisation was another problem. It was losing
trained executives. Comparatively low salary structure
of the company could not attract potential people. GVFL
faced problems in ‘raising funds in the initial years as it
had to convince its investors without proven track
record. In addition, because of its location in Western
India, it makes difficult for GVFL to invest in other parts
of India.

Objective of GVFL

GVFL started its operations with the following
specific objectives:

e Llaunching of new product/process based on in-
digenous/imported know-how/technology.

e Technology innovation leading to improvement
in profitability, cost reduction, improvement in
quality and energy conservation.

o Commercialisation of indigenous material, com-
ponents, systems, products based on local
resources for import substitution.
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e To adapt and modify an innovative process;
technelogy which has been imported.

e Setting up a commercial plant by scaling up
process developed at pilot plant.

GVFL did not continue for long in its original objec-
tive of patronising frontier technologies. It is now in-
creasingly investing in growth companies to minimise
investment risk. The reasons are same as in the case of
TDICI's reasons for shifting the investment focus.
Modified objectives of GVFL are:

e Nurturing start up companies

e Investing in growth companies

e Supporting new technologies and Innovation
e Supporting first generation entrepreneurs

e Supporting competitive edge of investee com-
pany

Investment Strategy

Like TDICI, GVFL's primary focus is on small and
medium size unlisted companies with exceptional
growth and capital appreciation potential. However,
GVFL actively considers investment in innovative busi-
ness and technology oriented companies which offer
scope for high returns. GVFL's funds are invested
across a wide spectrum of industries and across com-
panies at various stages of growth.

Investments are primarily structured as subscription
to equity share capital. Quite often, especially in the
case of start-ups or early stage investments, funding is
also structured as convertible preference share or con-
vertible loans. Convertible instruments have been useful
in providing equity to management teams through per-
formance based conversion (pricing) contracts. But in
Guijarat Venture Capital Fund-95 (GVCF-95), GVFL only
invested in equity and quasi equity and it did not grant
any loan from this fund. From the past experience GVFL
learnt that simultaneous investment in debt and equity
of investee company’s capital structure reduces a VCF’s
financial return. The salient features of GVFL's invest-
ment strategy are listed below:

e Focus on small and medium size unlisted com-
panies with exceptional growth potential.

e Innovative and technology oriented companies
which offer scope for high returns

e Investment in India with focus on Western India.
GVFL is based in Ahmedabad—the Western
part of India

e Co-investment with other VCFs and institutions
in other parts of the country

e Start-up and early stage projects
e Equity and quasi equity investments
e Projects with significant ownership

e Investmient ranging between Rs. 5 million to Rs.
30 million

Investment Criteria and Risk Analysis

GVFL's risk analysis process is subjective in nature
and it is highly company specific. It considers the fol-
lowing parameters for risk analysis these are illustrated
with the case of investee company, Permionics (India)
Ltd.

Promoter: GVFL first evaluates the entrepreneur. If
it does not get satisfactory feedback on the
entrepreneur, it drops the proposal at this stage. GVFL
checks the competence of the entrepreneur or
promoter. It goes to any extent to check this through
his colleagues, suppliers, customers, bankers, buyers,
etc. Also GVFL has a direct interaction with the
entrepreneur when he comes up with a proposal. He
should be knowledgeable about the business he is
proposing. GVFL has categorised the risk with
promoter in the following manner:

High Risk: First generation entrepreneur or execu-
tive turned entrepreneur.

Moderate Risk: Business experience but not in
relevant field.

Low Risk: Business experience in relevant field.

Promoter of Permionics was qualified and ex-
perienced in related technology. Also he had a good
reputation. But he had no experience in consumer
marketing. So it can be considered a moderate risk ven-
ture in terms of the promoter’s risk.

GVFL also looks for a sound management team
whose members have an excellent track record. The
integrity, commitment and enterprise of the manage-
ment team are important factors in their decision
making.

Market: GVFL generally looks for a large and rapid-
ly growing market opportunity for its investee com-
panies. GVFL is not interested in companies which
cannot grow. GVFL has categorised the market risks in
the following way:
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High Risk: New product; new market to be created.

Moderate Risk: New product to substitute existing
product.

Low Risk: Existing product (produced by new tech-
nology).

For the product viz ultra-filtration membrance for
domestic water purifiers of Permionics, concept
awareness was already created by its competitors. So
market was already there, but there were strong
foreign competitors. Hence, the risk was a moderate
market risk.

Technology: Like TDICI, GVFL also considers the
stages of technology. If it is completely new, they are
very cautious. This kind of project could not give ex-
pected return in earlier investments. However, GVFL has
invested quite successfully in some of the frontier tech-
nologies in India. It has categorised the technology risk
in the following way:

High Risk: New Technology; developed in-
digenously at small scale and not yet ready for com-
mercialisation.

Medium Risk: Existing process/technology modified
at Bench Scale. There may be problem in high scale
production.

Low Risk: Proven technology supplied by col-
laborators. There may be problem of absorption of tech-
nology.

In the case of Permionics the technology was
developed by promoters on small scale and the tech-
nology is closely held with a few companies world-
wide. Hence risk was considered high with respect to
technology.

Product Risk: Long-term competitive advantage of
the product is important that would pose entry barriers
to competitors. Analysis of product risk is highly case
specific. The purifier of Permionics had certain distinc-
tive advantages, such as low maintenance, complete
purification, price advantage over competitor's product
and difficulty to clone. Hence, the product risk was con-
sidered low.

Profitability: GVFL investigates project potential
for above-average profitability (GVFL looks for an IRR
of 35 per cent from its investments) leading to attrac-
tive return over a four to seven year investment
horizon. It follows the risk-return relationship depicted
below:

Overall Investment Risk Expected Return
Low 25% - 30%
Moderate 30% - 40%
High > 40%

For Permionics the overall risk of the project was
considered moderate. Hence there was an expectation
of 35 per cent internal rate of return.

After a preliminary analysis, GVFL takes up the
detailed evaluation. One important aspect of this evalua-
tion is presentation of the proposal by the promoter to
the GVFL executives. The group head, president and
the person directly concerned go through the presenta-
tion. They try to understand the promoter's ideas and
ask questions. Then they make a techno- economic
evaluation. It takes around 2-3 months in evaluating a
project proposal.

Value Addition

GVFL has a unique philosophy of “hands on
management”. Venture finance companies act as com-
plementary to the entrepreneurs or promoters. Venture
capitalists, on the basis of their previous experience,
advise the promoters on various aspects such as project
planning, monitoring, financial management, arrange-
ment for working capital, public issues etc. GVFL follows
this philosophy more closely than any other venture
finance companies. However, care is taken that it does
not result in de factor management of the company.

GVFL takes an active interest in the working of the
approved projects and maintains, for this purpose,
panels of renowned management and financial experts
whose advise is made available to the assisted ventures.
Apart from strengthening the managerial functions of
these new ventures, GVFL panels will algo include
eminent technocrats and scientists for providing techni-
cal guidance to the entrepreneurs.

GVFL also believes that a good relationship be-
tween the entrepreneur and the venture capitalist is a
vital element in a successful venture. Therefore under-
standing this partnership is a necessary first step for the
promoter and venture capitalist. While the promoter
brings innovative ideas, technology process and per-
sonal commitment, the venture capitalist adds financial
backing and valuable new business development ex-
perience. The entrepreneur and the management team
are usually the most critical elements in the relationship.

GVFL adds value in the following areas:

e Formulation of systems and procedures, com-
pany law matters
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e Dealing with the Government agencies

e Market survey and marketing strategy

e Key personnel recruitment

e Monitoring system for implementation of project
e Accounting manual and budget

e Negotiation for technology transfer and tie up.
Preparation of terms of reference. Appointment
of technical consultant.

e Marketing tie up. Help in product launching and
distributor appointment. Help in establishing
networks with buyers, suppliers etc.

e Other inputs whenever needed

GVFL takes up the following actions in the process
of value addition:

e Fach Investment Officer handles maximum five
deals so that he can have a closer look to the
project

e Periodic visit by Investment Officer. Frequency
of the visit depends on the deal stage

e GVFL forms panel for experts to advise assisted
companies, which covers—

- Company Law

- Management Consultants

- Accounting Consultants

- Labour Law Experts

- Industrial Engineering Experts
- Technical Consultants

Guidance at board level by senior GVFL Execu-
tives/Experts

Canfina-Venture Capital Fund

Financial institutions like IDBI, ICICI, IFCI were the
first to enter the venture capital business. They were
followed by the nationalised banks such as the State Bank
of India. Canara Bank entered the venture capital business
in 1989, through its subsidiary—Can Financial Services
Ltd. Canfina-VCF is a relatively smaller player in the ven-
ture capital industry as compared to TDICI. How did
venture capital evolve at Canfina-VCF? Was the process
different from the one experienced by TDIC| or GVFL?

Initial Efforts and Context

In 1985, the Chairman of Canara Bank initiated the

idea of venture capital. The Bank has been quite active
in financing small- and medium-size firms, and it had
quite a few technical entrepreneurs in its portfolio. Thus,
there existed a context for trying out venture capital and
culturally, the bank was geared up to take up this ac-
tivity.

Mr. Venkatdas was made responsible, as chief ex-
ecutive, for Canara Bank's venture capital business. He
is a mechanical engineer and joined the bank with 5-6
years experience as a technical field officer. He has
been associated with the credit administration of the
small- and medium-size business in the bank (SSls). He
was instrumental in bringing the World Bank’s industrial
export-credit project to Canara Bank. He presented the
scheme on behalf of the Bank to the World Bank. Thus,
Can Bank established good rapport with the World
Bank. It was at this time that Can Bank came to know
about the World Bank's Technological Development
fund. In 1988-89, when the World Bank was appraising
Can Bank's industrial export-credit project, that the ear-
lier idea of venture financing started taking shape.
Canara Bank at the same time floated a subsidiary com-
pany, Can Financial Services Ltd. (Canfina), to further
the growth and profitability of the bank. The Bank was
interacting with the World Bank for a line of credit under
their industry-technology development policy (ITP).
Canara Bank was able to negotiate a US$ 5.25 million
line of credit with them.

The venture capital concept of Canara Bank shaped
up according to the World Bank's thinking. Since
Canara Bank had Canfina, it was thought that it could
manage the fund. It created a trust, and made Canfina
the trustee and manager of the Fund under the Indian
Trust Act. In October 1989, the Canfina venture capital
(Canfina- VCF) was born. It was started with an initial
corpus (to be given in several tranches) of Rs. 30 million
(approximately US$ 1 million) given by Canara Bank
plus Rs. 1 million given by Canfina—the managers of
the fund (the World Bank line of credit came later). Then
Canara Bank deputed executives from Canfina to the
venture fund. The venture capital activity slowly got
started. Meanwhile Canara Bank also got US$ 5.25 from
the World Bank to be invested in the venture capital
activity. In fact, the fund was to flow from the World
Bank to the Government to IDBI to Canara Bank, and
finally to Canfina-VCF.

Early Phase

The first six ventures were to be evaluated and ap-
proved by the World Bank. Through this process, Can-
fina-VCF started understanding the nuances of venture
capital investment evaluation. It started progressing
slowly but steadily. Canfina-VCF formulated operating
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guidelines for the Fund as well as for the managers,
which then became the investment policy aligned to the
government guidelines (unlike TDICI which is not bound
by these guidelines). Canfina-VCF was required to get
permission from the RBI, the Ministry of Finance, the
CCl, and the Department of Economic Affairs to enable
the fund listed as a venture capital fund (TDICI, for ex-
ample, cannot change its name; if a venture capital firm
wants to be called venture capital fund, it has to be
approved by the government). Canfina-VCF's invest-
ment policy is directed by the guidelines. Presently, it is
investing 25 per cent of funds in non-ventures.

Canfina-VCF now receives ten to fifteen deals each
month. Most deals come on their own. When Canfina-
VCF was learning the game, its rejection rate was about
60 per cent. Today, the rejection rate has gone up to
around 90 per cent. Canfina-VCF has now learnt which
project to accept and which to reject.

Canfina-VCF does not want to invest 49 per cent in
equity alone. Some companies’ equity requirements
may be more than 49 per cent because promoters are
unable to bring insufficient equity. Canfina-VCF also
lends in a “package” but when there are other people
ready to lend to the enterprise, it generally takes only
the equity position. It has both conditional loans and
income notes (IN) as the venture capital finance instru-
ments. Ins are meant typically for second-stage financ-
ing. For example, an entrepreneur might have started by
using his own capital and may not have a problem in
terms of cash flow but he needs to grow faster using
some technological upgradation. He would obviously
need money. He may have diversification plans as well,
but basically through value addition using technological
development. Canfina-VCF would give him a loan with
an initial low interest rate—may be no interest at all in
the first year and 10 per cent p.a. afterwards. He also
needs to pay a percentage royalty on sales. Royalty is
like a reward for equity. What Canfina-VCF is looking for
is a total IRR. This instrument is also helpful in financing
an entrepreneur’'s working capital requirement as he
may not be able to obtain funds from a bank. This in-
strument is better than the conditional loan due to some
problems encountered with the latter. For example, the
interests accumulates and the entrepreneur can pay
only when the cash is generated. Again, whatever the
entrepreneur might have accumulated may have to be
paid as royalty. Therefore, the entrepreneur is allowed to
convert conditional loan into equity if he agrees.

Thus, in the case of Canfina-VCF, it can be con-
cluded that in financing entrepreneurs, it looks at equity
or equity-leading routes of financing. It is now shying
away completely from conditional loans unless there are
equity-convertible. It would like to see that all of its

financing converts to equity which can ultimately be-
come an OTC market product (or profitable). That is the
reason why its rejection rate has increased. A project
may be viable but may not offer a higher return or be
incapable of a higher growth or have a low value addi-
tion (nothing may be added to reserves).

Performance Experience

By and large, Canfina-VCF has had mixed ex-
perience in its venture capital business so far. Of course,
it is too early to say whether or not it has succeeded. It
is still is in an investment mode. Although it started in
1989, it considers 1990-91 as the first active year for this
new business. Some assisted projects have posed
problems which made Canfina-VCF more conscious,
especially during 1992-93. Mr. Venkatdas states:

“Our way of looking is that we analyse the whole
thing and then if it works and when (we are) con-
vinced, we grant second-round financing. We
withdraw when we think there is a problem. For ex-
ample, there may be a product at (a) purely
development stage—this is an early-stage risk. We
know that it is impossible to market the product.
The entrepreneur also could not show that it could
work. During this particular stage, we can decide to
write off this investment. So we would not put in
more finance in spite of the entrepreneur being
technically very competent. The product may not be
sold. Let us say the project has succeeded, but
there may not exist a market segment for which the
product is meant, or may be the price is very high.
Sometime the problem may be (of) management
rather than (of) the product or the market. We do
have problem cases. We have not eaten into our
corpus in spite of some trouble cases. We have
made some profit on after-tax basis.”

Canfina-VCF's minimum level of investment has
been Rs. 1 million; but nowadays, it is looking for a
minimum investment of Rs. 3-4 million. Processing char-
ges are still unchanged. It has invested in a number of
technology-based enterprises. It considers technology
as the leading factor for its investment decision.

Canfina-VCF's most successful case is that of a blue
chip company where it invested Rs. 0.15 million and
provided conditional loan of Rs. 2.5 million. After two
bonuses, Canfina-VCF's equity investment (book value)
has become Rs. 0.75 million in two years. The company
will go public shortly, may be with Rs. 80 share value (8
times increase). Canfina-VCF's investment has in-
creased 56 billion times in three years. It was bargaining
for an initial equity of Rs. 0.75 million, but the investee
company did not give in since the promoters knew that
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it will perform well. Mr. Venkatdas feels that the
entrepreneurs know they are going to succeed, and
hence do not want to part with the equity and want to
hold on.

Tax is a bothersome thing for Canfina-VCF. For ex-
ample, TDICI does not pay any tax. In fact, Canfina-
VCF's chief thinks that in venture capital there is no tax
exemption at all. All those funds coming from the Unit
Trust of India (UTI) can get tax exemptions but not those
which do not have access to UTI funds.

Regional Focus and co-financing

All companies asking to be financed by Canfina-
VCF have to have technology. This is not the case with
TDICI. Canfina-VCF would like to concentrate on South
India. All its investments are in Bangalore, Hyderabad
and Chennai. It has started an experiment in co-financ-
ing Gujarat Venture Capital Co. Canfina-VCF as the lead
financier, has cofinanced one unit in Gujarat. Co-financ-
ing needs perfect understanding of each others’ culture,
thinking, etc. by the two or more parties. Unfortunately,
there are differences in the venture capital focus and
this stands in the way of co- financing. Some venture
capital enterprises have a pre-OTC focus. They like
bought out deals. For calling it venture capital, it is
necessary to know at what stage the Fund does its
financing. It (VCF) should act like an investment com-
pany or a mutual fund. The focus must be on technol-
ogy. Once there is an agreement on the venture capital
focus, there can be many possibilities of cofinancing.

Customerisation

There are certain areas where the technology is im-
ported which Canfina-VCF supports, provided there is
good potential of customerisation of the product within
India. Basically, it supports the financial effort needed to
bring the product to the Indian market, adapting it to
make it suitable to the Indian context, through the
knowledge of the entrepreneurs. Canfina-VCF also as-
sists in creating markets abroad. For example,
Electrosonic Instruments, a firm assisted by Canfina-
VCF, caters to the domestic market. It is newly
developed in the country and has established itself
domestically. Canfina-VCF saw its potential in the inter-
national market, and gave the company money to go
abroad. The firm has tremendous market potential.

Evaluating Entrepreneurs

CanfinaVCF gathers information about the
entrepreneurs from various sources. It tries to ascertain
the commitment of the entrepreneur through interaction
with people known to him. It insists on an effective team.

Canfina-VCF avoids one-man show as well as adamant,
rigid, inflexible entrepreneurs. It also avoids those
people who show great enthusiasm to go public imme-
diately after venture financing. They may be intending to
make quick money from the investors. It checks out
long-term commitment of the entrepreneur and his con-
tribution in terms of critical areas of management. Also,
it tries to know how the entrepreneurs are going to
divide their authority and responsibility later on. They
have to identify one of them as the leader.

Technical skills are good, but promoters must have
appreciation for management requirements and skills.
According to Mr. Venkatdas, if a man is endowed with
both Lakshmi (money) and Saraswati (knowledge), he
would be successful. He feels that an entrepreneur
should be accommodating and have commercial orien-
tation. If he is simply obsessed with technology, without
concern for the commercial options. He must be a
strategist as well.

A number of entrepreneurs do not know the kind
(and extent) of risk they are taking. During appraisal,
Canfina-VCF executives know they are able to ascertain
what risks the entrepreneurs are taking. Some of
entrepreneurs do know the extent of these risks. They
know all the situations that may arise but are not able to
develop a good business plan. For example, a mechani-
cal engineer approached Canfina-VCF with the concept
of an auto-rickshaw. His design was good and comfort-
able from the user's point of view but he was not aware
of the risk he was taking. He did not know anything
about marketing, operating conditions, production, etc.
He did not know anything about the environment. His
product was good but Canfina-VCF could not finance
him because he did not his market and business.

A number of entrepreneurs do not know
the kind (and extent) of risk they are
taking.

Canfina-VCF likes entrepreneurs to be ambitious,
but they should also be pragmatic. An ambitious person
knows his target but Canfina-VCF makes its own
analysis. It tries to avoid-ambitious persons.

Canfina-VCF acts quite fast once a proposal is
received and if the proposal is to be rejected, the
promoter is informed within 15 days. If it has initial inter-
est in the venture, it conducts a detailed analysis. It
wants a simple plan but people do come to Canfina-VCF
with ideas but without plans. Canfina-VCF executives
discuss their ideas with them, and indicate whether they
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would be interested. They have learned by experience.
Today their executives can pick and choose ventures.
Canfina-VCF avoids those ventures which may not have
growth potential or are expected to face problems.
When it becomes interested in a venture, Canfina- VCF
asks for a business plan. A lot of information has to be
given in this plan.

Value Addition

Canfina-VCF participates in the management of
companies. Its executives attend business committee
meetings; they always conduct these meetings as a
marketing audit, not merely for finance. The business
environment is quite dynamic and so are the strategies;
therefore one cannot procrastinate for 10 years and still
continue working. Canfina-VCF scans the environment
continuously. It looks at the Economic Times or the
Financial Express for the fast changing economic and
financial scenarios and then makes its assessments
about the prospects of the business financed by it. In
the meetings, Canfina-VCF executives discuss product-
mix options. They also participate in board meetings. In
some companies, they are on the board of directors
while in others they are just observers. After some time,
the executives are able to know which companies in the
portfolio will be able to produce good results. The ex-
ecutives optimise their time and efforts in those com-
panies which are expected to grow fast. They have their
usual follow up and monitoring, and they talk to the
entrepreneurs. They try not to behave like bankers. They
act as entrepreneurs themselves. They keep themselves
informed of the environmental changes and advise the
clients accordingly. The entrepreneurs are not always
able to know the rapid changes in the environment.
Thus, one of the tasks of Canfina-VCF executives is to
keep the entrepreneurs abreast of the environmental
changes and discuss the financial implications. They
have to condition themselves to ultimately go to the
OTC market. For example, there is a company in Can-
fina-VCF's portfolio which has done extremely well. It
has even gone to the export market, and it wants to go
public. Even if it offers 20 per cent of its shares to the
public, it can get lots of premium money. Canfina-VCF
has been educating the company, how it will not lose
control even if it goes public. To exist is a real problem
in India. If the company has a good book value, the
problem is to convert it into market value and still exit.
Another problem is the locking period for the venture
capital companies. For example, if a VCF has stayed
with the company for 3-4 years, nurtured/it and brought
it to a profitable level, why should it be required to hold
on to the investment in the company? |In the USA, all
biotech companies go the venture capital route when
the technology is developed, and when it takes some
shape, they go the IPO route and venture capital firms

exit. They do not carry on; they recycle their funds.

Venture capital companies today need to have a
different breed of people, feels the chief of Canfina-VCF
According to him, they should be entrepreneurs; they
should be given salaries and incentives and groomed
properly and should be seen as partners. In the USA,
they direct their best efforts to make the enterprises suc-
cessful. They get management fees and share in the
profit. Interest and commitment to the project have to
be generated through incentives but since stock options
are not allowed in India, employees in VCFs should be
given share in the profit. The investment needs nurturing
and development over a period of time.

Conclusions

Since venture capital is a relatively new concept in
India, it is facing a number of constraints, to mention a
few—limit on project cost, guideline for surplus fund
deployment, lack of awareness about venture capital,
restrictive guidelines, a few tax incentive to the investor
or VCFs, anomalous tax structure (UTI funds like TDICI
paid no tax, whereas others paid maximum marginal
tax), lack of trained manpower, inadequate prospective
deal flow, difficulties in resource mobilisation, problem
with exit routes etc. In the midst of these constraints
venture capital activities in India is still progressing with
a reasonable pace.

From the case studies discussed above, it can be
seen that the process of venture capital development
activity is similar at TDICI, Canfina-vC and GVFL. In
these cases, the initiative and the impetus came from
the chief executives of the parent organisation. These
organisations went through the initial constraints of not
knowing the venture capital business well and learnt
through trial and error and failures and mistakes. They
have problem with fund mobilisation, generating deal
flows, retaining experienced employees etc. These or-
ganisation put heavy weight on human resource
development. GVFL in particular faces difficulties in ad-
ministering its operation due to lack of management
personnel.

In due course of time, TDIC!, Canfina-VCF and
GVFL have deviated from their original objective of
patronising frontier technologies. They are now increas-
ingly investing in growth companies to minimise invest-
ment risk. A similar pattern could be witnessed in
develop countries like USA (Bygrave and Timmons,
1992). Their primary focus is now on small and medium
size unlisted companies with exceptional growth and
capital appreciation potential. However, they actively
corisider investment in innovative business and technol-
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ogy oriented companies which offer scope for high
returns. Their funds are invested across a wide
spectrum of industries and across companies at various
stages of growth. But GVFL has more regional bias.

These organisations focused on the loan form of
assistance (conditional loan and income notes) in the
initial years but very soon they realised that venture
capital was basically an equity financing mechanism.
Equity financing suits both the entrepreneurs as well as
the venture capitalists. Their experience was that it was
difficult to administer conditional loan and income note
schemes.

In terms of sources of finance or funds there is dif-
ference between India and other developed countries.
In India majority of funds come from banks and govern-
ment agencies. It is noticeable that in India, again most
of the banks are significantly controlled by government.
In developed countries, on the other hand, other sour-
ces like insurance companies, pension funds, corporate
investors etc. play significant role in the venture capital
pool. For example, in USA, pension funds provide more
than one-third of the venture capital while the role of
government is quite negligible (Bygrave and Timmons,
1992).

in terms of sources of finance or funds
there is difference between India and
other developed countries. In India

majority of funds come from banks and
government agencies.

As regards investment evaluation, TDICI, Canfina-
VCF and GVFL, from the very beginning focused on the

quality of entreprereur. They try to collect information”

about the competence of promoter or entrepreneur
from various sources. They also looked at their business
plans closely to ascertain the characteristics of market,
product and technology. One common feature with
regard to the investment evaluation criteria of VCFs in
India and other developed countries is that all of them
focus their top attention to the entrepreneur's per-
sonality and experience (Pandey, 1996). However in
terms of the specific traits of the entrepreneurs’ per-
sonality and experience, the Indian practice differs sig-
nificantly from that in the USA, Singapore and Japan.
For example, amongst the five criteria most frequently
rated as essential in the USA, Singapore and Japan, the
entrepreneur’s characteristics include sustained intense
efforts, familiarity with target market and ability to
evaluate and handle risk well (Macmillan et al, 1985;
Ray, 1991; R. v and Turpin, 1993).

TDICI, Canfina-VCF and GVFL act as complemen-
tary to the entrepreneurs or promoters. They, on the
basis of their previous experience, advise the promoters
on various aspects such as project planning, monitor-
ing, financial management, arrangement for working
capital, public issues etc. Also they help their investee
companies in finding out resource persons for different
purposes.
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Focus

Venture Capital: Case Study of Bio-
technology Pharmaceutical Company

R.K. Mishra

The present paper deals with the financial viability and
performance of a Venture Capital Limited of the phar-
maceutical company, M/s Jayaprada Clonetech Private
Ltd. in Andhra Pradesh. By virtue of high level of tech-
nological competance the firm has been licensed for
commenced production of 8000 diagnostic kits of
Monoclonal Antibody (Male) for thyroid and pituitary
products at the present cost of Rs. 147.00 lakhs with
generous funding by IDBI to the tune of Rs. 102.90
lakhs.

R.K. Mishra is the Professor & Dean, Institute of Public Enterprise,
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Introduction

M/s Jayaprada Clonetech (P) Ltd., a new company
has proposed to set up a unit for manufacturing biotech-
nology pharmaceutical products i.e., Monocloncal an-
tibody (Mab) based Diagnostic Kits for Thyroid and
pituitary hormones and insulin at Uppal Village, Ranga
Reddy district, Andhra Pradesh with an installed capacity
of 8000 kits per annum. The project was originally ap-
praised by Industrial Development Bank of India-Technol-
ogy Fund (IDBI-TF) under its Venture Capital Fund (VCF)
scheme in September, 1990. The project cost was es-
timated as Rs. 77.00 lakhs and IDBI sanctioned a VCF
term loan on Rs. 65.00 lakhs and APIDC sanctioned an
equity assistance of Rs. 1.80 lakhs. During the implemen-
tation |DBI felt that though the project progress is satis-
factory and is expected to be completed earlier than the
originally envisaged time frame, there is expected to be
some overrun in the cost of the project. Subsequently in
December 1991 IDBI-TF re-appraised the project and
re-estimated the project cost as Rs. 147.00 lakhs resulting
in a cost overrun of Rs. 70 lakhs. IDBI sanctioned an
additional VCF term loan of Rs. 37.90 lakhs totaling its
assistance to Rs. 102.90 lakhs.

IDBI increased the promoters (Jayaprada & As-
sociates) contribution from Rs. 12.00 lakhs in the original
proposal (15.6% of the project cost) to 44.10 lakhs in the
revised proposal (30% of the project cost). APIDC recent-
ly sanctioned an additional equity assistance of Rs. 4.80
lakhs to the company. The Promoters are technologically
well qualified and first generation entrepreneurs with
limited means and therefore approached APIDC-VCL to
bridge the gap in equity in view of the sharp increase in
project cost for reasons beyond their control.

Background

The Company M/s Jayaprada (P) Ltd. has been in-
corporated as Private Limited company under Com-
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panies Act, 1956 in September 1990 with its registered
office in Hyderabad. The authorised share capital of the
company is Rs. 10.00 lakhs. It is promoted by team of
four technocrats under Dr. (Mrs.) A. Jayaprada (aged
62) an accomplished biotechnologist. She is also its
managing direction and assisted by six technical per-
sonnel. For developmental work. The company has al-
ready succeeded in developing the following MAbs,
using certain facilities available with research institutions
such as University of Hyderabad & JNTU.

Item Quantity (mgs) ELISA Plates (nos.)
(32 wells)

13 15 4500

T4 20 6000

TSH 20 6000

Insulin 10 3000

Dr. Jayaprada, also indicated that the research team
has achieved a near breakthrough in developing diag-
nostic kits for ascertaining pregnancy at a very early
stage.

Project Proposal

The company will manufacture diagnostic kits for
T3, T4, TSH, LH, Prolactin and Insulin hormones with an
installed capacity of 8000 kits per annum.

T3 and T4 hormones are secreted by thyroid gland
and their secretion, is controlled by thyroid stimulating
hormone (TSH) secreted by pituitary gland. Any change
in their concentration in body results in disorders related
to overall metabolism of body and heart. Again follicle
stimulating hormone (FSH), Leutenising hormone (LH)
and prolactin are secreted by pituitary gland and control
various functions of reproductive system of the body.
Insulin is secreted by specific cells of pancreas gland
and controls sugar levels in blood. Hence, measure-
ment of these hormone levels in body would help both
in diagnosis as well as monitoring the treatment of dis-
orders related to these hormones.

T3 and T4 hormones are secreted by
thyroid gland and their secretion, is
controlled by thyroid stimulating hor-
mone (TSH) secreted by pituitary gland.
Any change in their concentration in
body results in disorders related to
overall metabolism of body and heart.

RIA method involves radioisotopes and needs
special facilities as well as greater care in handling
and desposing EIA, using monoclonal antibodies, is
more specific and sensitive than ETA with polyclonal
antibodies.

The company has developed EIA kit based on
monoclonal antibodies for FSH, got it tested by some
diagnostic centres in Hyderabad and has found it satis-
factory. Technology for other hormone kits (which is
akin to FSH) i.e. T3, T4, TSH, LH, Prolactin and Insulin is
also developed. The kits have been tested at the Medvin
Endocrine Diagnostic Centre in Hyderabad. The Diag-
nostic Centre informed that the trial kits are quite com-
parable with the imported STG Imuno Assay Kits.

Costs

Estimated cost of the project is Rs. 147.00 lakhs, as
per details below (Table 1):

Table 1: Project Costs and Financial Means

(Rs. in lakhs)
IDBI's Expenditure
Revised incurred
Estimate
Land and Site Development 4.56 4.56
Building and Civil Works 27.54 31.89
Plant and Machinery (Imported) 37.19
Plant and Machinery (indigenous) 17.48 36.35
Erection and Commissioning 0.20 -
Miscellaneous Fixed Assets 14.65 9.33
Operating Expenses (incl. advances) 14.00 17.48
Prelim and Preop Expenses 7.00 8.37
Marketing Expenses 4.00 0.18
Contingencies 2.00 =
Interest during Development Period 8.24 3.12
Margin Money for Working Capital 10.00 -*
Total 146.86 116.52
Say Rs. 147.00
Finance Revised Money
Equity Proposal raised
Promoters 30.20 28.39
APIDC 6.60 4.80
APIDC-VCL (Proposed) 7.30 -
44,10 33.19
Loans
IDBI—-VCF Term Loan 102.80 83.00
Total 102.90 83.00

* Cash and bank balance and bank guarantees provided include
Rs. 5.24 lakhs.

** Rs. 0.33 lakhs are earned as interest on STDs, which is not in-
cluded above.
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Reasons for Overrun

There is an overrun of Rs. 70 lakhs in the project
cost (91% of the original project cost). The major
reasons for overrun as given by IDBI are as follows:

() Land (+ Rs. 2.06 lakhs) and (ii) Civil Construc-
tion (+ Rs. 14.24 lakhs): It was originally envisaged that
the factory would have a covered area of 5400 sq. ft. @
Rs. 246/sq.ft. Due to general increase in cost of building
materials, the cost of civil construction has gone up to
Rs. 278/sq.ft. (by about Rs. 2 lakhs). (jii) The variation in
the cost of major items of plant and machinery resulted
in an additional burden of Rs. 26.47 lakhs and (iv) mis-
cellaneous fixed asset like elec. generators caused addi-
tional Rs. 4.45 lakhs and (v) Operating expenses (+ Rs.
6.4 lakhs) and Preliminary and Preoperative expenses
(+Rs. 4.10 lakhs): Based on the expenses incurred
upto end-October, 1991, reasonable estimates have
been made to cover the expenditure likely to be in-
curred upto December, 1992 —the tentative period for
completion of the venture.

Market Scenario

.‘ I_\DBI has estimated the demand for T3, T4, TSH, LH,
‘Prolactin and Insulin hormones kits is about 5000 kits
Jach per year. All the immuno diagnostic kits are being
imported as there are no indigenous producers. The
traditional methods for diagnostic of diseases have cer-
tain disadvantages like low specificity requirement and
costly and sophisticated equipment, etc., on the other
monoclonal antibody diagnostic kits developed by the
company have the advantageous of high specificity,
long shelf life, high sensitivity, simplicity in operation,
reproduceable result and cost effectiveness. The cost of
the imported kits is around Rs. 6000 per kit as against
the selling price of 4500 per kit of the company. The
substantial difference in the cost of the kit in addition to
the hefty margins offered to the dealers and may push
the product in the market without much difficulty. Im-
ported financial indicators are given in Table 2 and ex-
pected returns on investment are given in Table 3.

The traditional methods for diagnostic
of diseases have certain disadvantages
like low specificity requirement and
costly and sophisticated equipment,
etc.

In Table 3 disinvestment is assumed in the 7th
year by APIDC-VCL. Buy back/disinvestment prices

are calculated based on Book value in the year of
disinvestment.

Table 2: Important Financial Indicators

Parameters 1994 1995 1996 1997

Installed Capacity 8000 8000 8000 8000

(Kits/Annum)

Capacity 50 60 75 75

Utilisation (%)

Production 4000 4800 6000 6000

(Kits/Annum)

Total Income 180 216 270 270

(Rs. Lakhs)

Raw Materials/ 25 25 25 25

Income (%)

Interest/Income (%) 15.89 11.48 8.74 7.70

Net Profit/ -2.06 3.94 7.04 6.74

Income (%)

Operating BEP (%) 53.00

Project IRR (%) 33.00

EPS (RS) -0.84 1.88 4.31 4.13

Return on APIDC- 18.80

VCL Equity (%)

Table 3: Expected Returns to APIDC-VCL

Year of Year % Amount  Book Dis- Total

Opera- Divi- Value investme

tion dend (Rs.) nt

| 1993-94 0 0 9.16 - =
i 1994-95 0 0 11.04 - -
i 1995-96 0 0 15.35 - -
v 1896-97 19 1.387 2757 - 1.387
Vv 1997-98 19 1.387 19.57 - 1.387
Vi 1998-99 19 1.387 21.27 - 1.387
VI 1999-2000 19 0 22.63 16.52 16.520
4.161 16.52 20.681

The expected returns to APIDC-VCL in such a case
is 18.80 per cent.

The actual disinvestment by APIDC-VCL would be
made based on a fair price calculated at the time of
disinvestment and the first option of buying back the
shares would be given to the Promoters.

It can be seen that the expected returns to APIDC-
VCL is quite low. This is mainly because the company
has to service VCF term loan of Rs. 102.90 lakhs by way
of interest @ 18.5 per cent after the commercial produc-
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tion and royalty on sales at 5 per cent giving them an
over all return of around 33 per cent.

Schedule of Implementation

Civil construction is completed in March 1992 and
the majority of the machinery are received and installed.
The company has completed the developmental work of
the kits in December 1991 and the kits are trial tested till
April 1992 and the commercial release of the kits into
the market is expected by the end of June 1992.

Conclusions and Recommendations

The project of the company has been originally ap-
praised by IDBI Technology Fund (TF) under its Venture
Capital Fund scheme in September 1990. With a project
cost estimated as Rs. 77.00 lakhs and IDBI sanctioned
an VCF term loan of Rs. 65.00 lakhs and APIDC sanc-
tioned an equity assistance of Rs. 1.80 lakhs. During the
implementation DBl felt that though the project
progress is satisfactory and is expected to be com-
pleted earlier than the originally envisaged time frame,
there is expected to be some overrun in the cost of the
project. Subsequently in December 1991 IDBI-TF reap-
praised the project cost as Rs. 147.00 lakhs resulting in
a cost overrun of Rs. 70.00 lakhs. IDBI sanctioned an
additional VCF term loan of Rs. 37.90 lakhs totaling its
assistance to Rs. 102.90 lakhs. IDBI increased the
promoters contribution from Rs. 12.00 lakhs in the
original proposal (15.6% of the project cost) to 44.1
lakhs in the revised proposal (30% of the project cost).
APIDC recently sanctioned an additional equity assis-
tance of Rs. 4.80 lakhs to the company.

The demand for the product is quite good and the
indigenous requirement is being met by imports. The
project is ready for commercialisation. The expected
returns to APIDC-VCL are around 18.80 per cent which
are quite low.

In view of the foregoing, the company's request for
Venture Capital assistance of Rs. 7.30 lakhs in the form
of direct subscription to equity of the company subject
to the standard terms and conditions given in Annexure-
| is paced before the Investment Committee for
guidance and sanction.

Discussion: In the light of the facts mentioned and
information provided, the following issues merit further
discussion: (1) Do M/s Jayaprada Clonetech (P) Ltd.
qualify for inclusion in the Venture Capital portfolio?
Comment on the nature of Terms of Reference laid
down by APIDC for extending equity support to APIDC-
VCL (2) To what extent is the company’s management
structure professional? Is family owned management
structure ideal to organise a Venture capital company?
(3) Is the existing pattern of project appraisal by APIDC-
VCL and IDBI appropriate? Should there be muitiple
evaluations of the same project by the Venture Capital
Funds? (4) Is the process of project appraisal suitable to
examine the Venture Capital proposals? (5) Is the rate of
return estimated for M/s Jayaprada Clonetech (P) Ltd.
adequate for it to be accepted by APIDC-VCL and IDBI?
(6) Are time and cost overruns in the case of M/s
Jayaprada Clonetech (P) Ltd. justified in the existing
frame of situation? (7) Is there a need to privatise M/s
Jayaprada Clonetech (P) Ltd.? If yes, then work out the
modalities for privatisation.
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7a.

7b.

10.

3 1

13.3)

b)

Annexure |

Terms and Conditions for Equity Participation

The company shall carry out such alterations to its
Memorandum and the Articles of Association in consult-
ation with and to the satisfaction of APIDC-VCL so as to
safeguard the interests of APIDC-VCL arising out of its as-
sistance granted to the company.

The company/promoters shall enter into a suitable invest-
ment agreement with APIDC-VCL to the satisfaction of
APIDC-VCL.

The company shall produce permission/clearance from the
appropriate government agency for setting up the unit.
The company shall raise its authorised capital upto Rs.
50.00 lakhs.

The subscribed share capital of the company shall be Rs.
44.10 lakhs.

The contribution of the private promoters shall not be less
than Rs. 30.20 lakhs in the equity share capital of the com-
pany. The contribution by the APIDC-VCL shall be made on
pro-rata basis with that of the contribution of the promoters
and their associates in the equity share capital of the com-
pany after obtaining necessary clearances from financial
institutions and other government agencies. APIDC-VCL
shall release its share of contribution only after the shares
subscribed and paid up to the extent of 100 per cent of its
promoters’ contribution towards equity of the company.
The promoter directors shall give an undertaking to the
APIDC-VCL in such form as may be prescribed by the
APIDC-VCL that they shall procure for the company such
additional finances as may be required to meet the
shortfall, if any, in financing the project and/or for working
capital. The funds brought in shall not be withdrawn
without the prior approval of APIDC-VCL.

The company/promoter directors shall make necessary ar-
rangements to the satisfaction of APIDC-VCL for raising a
term loan to the extent of Rs. 102.90 lakhs required for
financing the project from Banks/other financial institutions.

The company/promoter directors are shall not raise any
further term loans/deposits other than the amount of Rs.
102.90 lakhs as mentioned above except with the specific
written approval of the APIDC-VCL.

It shall be the responsibility of the company to raise short
term borrowings from scheduled bank for working capital
requirements of the company.

The actual expenditure incurred by the promoters for the
project shail be subject to the scrutiny an approval of the
APIDC-VCL.

The company shall not without the proper consent and
written approval of the APIDC-VCL pay any commission to
its promoter directors or concerns in which directors are
interested and for furnishing guarantees for any financial
assistance obtained by the company for the purpose of its
project.

The company shall broadbase the Board and finalise the
composition of its Board of Directors to the satisfaction of
the APIDC-VCL.

APIDC-VCL shall have the right to appoint and remove from
time to time, director(s), on the Board of Directors of the
company; such director(s) is (are) hereinafter referred to as
‘Nominee Director (s)', so long as the APIDC-VCL holds
shares in the equity, as a result of direct subscription.

The number of directors to represent APIDC-VCL on the
company Board shall be in promotion to the APIDC-VCL's
shareholding in the company with a minimum of one direc-

c)

15.

16.

17.

19.

20.

21.

22.

tor and the APIDC-VCL's nominees shall not be required to
hold any qualification shares.

At least one of the nominees of the APIDC-VCL shall be
non-rotational director. The articles of association of the
company shall contain suitable provisions in this behalf.

If at any time, the Nominee Director is not able to attend a
meeting of the Board of Directors or any of its Committees,
of which he is a member, APIDC-VCL may depute an Ob-
server to attend the meeting. The expenses incurred by
APIDC-VCL in this connection shall be borne by the com-
pany.

Provided however, APIDC-VCL shall have the liberty and
discretion to appoint such directors immediately after the
acceptance of the letter of intent by the company, but such
appointment shall not be construed as any commitment on
the part of the APIDC-VCL to disburse the financial assis-
tance unless the APIDC-VCL is fully satisfied that the com-
pany has compiled with all the stipulated terms and
conditions precedent to such disbursement.

The Managing Director of the company shall be the
nominee of the promoter of the company who shall be
appointed to the satisfaction of the APIDC-VCL.

The APIDC-VCL reserves to itself the right to inspect the
factory, properties and assets, documents and records,
books and accounts etc. of the company during the peried
the APIDC-VCL holds shares in the company.

The company shall keep the APIDC-VCL informed in such
manner and in such form as may be prescribed by the
APIDC-VCL from time to time of the progress made in the
implementation of the project and of the working of the
same and also of any expenditure/diversification thereof, as
long as the APIDC-VCL holds any shares in the company.
The company shall furnish to the APIDC-VCL all additional
information, data, documents and explanations as may be
called by the APIDC-VCL in relation to the working and
affairs.

The company shall furnish to the APIDC-VCL all notices in
respect of the Board Meetings, shareholders meetings of
the company together with notes and minutes of thereof in
addition to the circulation of the same to the nominees of
the APIDC-VCL on the Board of the company.

The Management of the company vest in the Board of
Directors and the day-to-day affairs shall be entrusted to
the Managing Director/Committee of Directors.

The Promoter directors shall not transfer, dispose off or
pledge or in any way encumber their shareholdings in the
company without the prior consent and written approval of
the APIDC-VCL and the company shall not recognise or
register any such transfer of shares without the consent of
the APIDC-VCL.

The Company shall issue the share certificates to the
APIDC-VCL in marketable lots for the subscription made by
it towards the equity share capital of the Company.

All the matters relating to the affairs of the company and
the project such as capital expenditure. raising loans,
awarding contracts, placement of orders for geods and ser-
vices etc. shall be decided by the company in consultation
with the representatives of the APIDC-VCL on the Board of
Directors of the company or a Committee of Directors con-
sisting of the APIDC-VCL's nominee (s) and the Managing
Director of the company and any other directors of the
company.
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23.  Any change in the management of the company and its
project shall only be made with the prior consent and writ-
ten approval of the APIDC-VCL so long as the APIDC-VCL

holds any shares.

24.  The company shall not embark upon or undertake any new
project of expansion/diversification programme without the
prior approval in writing of the APIDC-VCL, so long as the

APIDC-VCL holds any shares.

25.  So long as the APIDC-VCL holds equity shares in the com-
pany, the company shall not, without the prior written ap-

proval of the APIDC-VCL:

a) Make any inter-corporate investments and/or advance/

deposit monies in any other corporate bodies; and

b)

26.

27.

Repay the aeposits/loans that may be obtained from direc-
tors, their relatives and friends etc. for the project.

The company shall arrange in consultation with and to the
satisfaction of the APIDC-VCL for appointment of suitable
technical and managerial personnel and for provision of the
necessary training facilities to them and that in matters of
recruitment of personnel required to man the project, the
company shall give preference to local personnel.
APIDC-VCL reserves to itself the right to alter, modify or
change all or any of the above terms and conditions and in
addition, the APIDC-VCL may impose at its discretion such
further conditions as it may deem fit, for the grant/disbursal
of

Annexure-ll
M/s Jayaprada Clonetech Private Ltd. Cost of Production and Profitability Statement (Year Ending June 30)
(Rs. in Lakhs)
1994 1995 1996 1997 1998 1999 2000
Installed Capacity (No. of Kits/Yr.) 8000 8000 8000 8000 8000 8000 8000
Capacity Utilisation (%) 40 50 60 70 70 70 70
Production (Kits) 3200 4000 4800 5600 5600 5600 5600
Sales (value) 64.0 80.0 96.0 112.0 112.0 112.0 112.0
Cost of Production
Raw Material 8.0 10.0 12.0 14.0 14.0 14.0 14.0
Utilities 1.0 1.2 1.4 1.7 1.7 1T 1
Salaries 9.2 10.1 111 122 13.5 148 16.3
Repairs & Maintenance 0.9 1.0 1.1 1.2 1.3 1.4 1.6
Admn. Expenses 1.0 1.1 1.2 1.3 1.4 1.5 1.6
Selling Expenses 19.2 240 288 336 336 336 336
Total 39.3 47.4 55.6 64.0 66.5 67.0 68.8
Profit/Loss 247 32.6 40.4 48.0 46.5 45.0 43.2
Interest-VCF-Bank 9.8 9.0 7.5 6.0 45 30 1.5
Depreciation 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Royalty 32 40 4.8 5.6 5.6 56 5.6
Profit Before Tax 1.3 8.9 16.9 25.2 25.2 25.2 25.2
Tax 0.0 3.6 6.8 10.1 10.1 10.1 10.1
Net Profit 1.3 53 101 15.1 15.1 15.1 149
Dividend (@ 18%) - - 22 \ 22 2.2 22 22
Cash accruals 8.3 123 14.9 19.9 19.9 19.9 19.7
a
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Focus

Venture Capital

Vishnu Varshney

Consequent to the government issuing fresh
guidelines, there are far reaching implications to ven-
ture capital business. In the present paper three vital
issues are addressed, that is: venture financing
methodology, value addition and disinvestment
mechanismes.

Vishnu Varshney working as President and CEQ of Gujarat Venture
Finance Ltd., Ahmedabad.

In India Venture Capital (VC) has reached at the
cross-roads just, as the Government is about to sign-
post changes in the guidelines, which will have far
reaching implications for the development of the whole
venture capital industry. The rethinking about venture
capital guidelines taking place in the Government will be
a key to whether venture capital industry will get an
impetus or whether it will cease to have any significant
role in financing Indian businesses.

The rethinking about venture capital
guidelines taking place in the Govern-
ment will be a key to whether venture
capital industry will get an impetus or
whether it will cease to have any
significant role in financing Indian busi-
nesses.

Venture Capital in India began a decade ago, as
in-house experiment by two large Indian development
banks. In 1988 one of them and the World Bank or-
ganised a seminar in India to create an awareness
and stimulate interest in venture capital (VC). This
was followed by the announcement of VC guidelines
in the Parliament in November of the same year.
Despite various restrictive covenants these guidelines
on VC did create a base for the industry to build-on.
Four industry financing institutions started VC ac-
tivities in India with the support of the World Bank. At
the same time, a few venture capital companies in
private sector also started with the help of other mul-
tilateral institutions, banks and private sectors. At

Despite various restrictive covenants
these guidelines on VC did create a
base for the industry to build-on.
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present there are 33 venture capital companies, 12
domestic venture funds and 31 offshore funds with a
total mobilisation of Rs. 4000 Crores.

The present article dwells on three important
aspects of venture capital i.e. the different method of
venture financing, value addition by the venture
capitalist and different divestment mechanism.

Venture Financing

The financing pattern of the deal is the most impor-
tant element. Venture capitalist carry out substantial
financial engineering to provide enough flexibility to
meet the requirements of the company. The Venture
capitalist typically makes an investment in (i) Equity and
(i) Quasi-Equity.

Equity

The venture capital company invests in the plain
vanilla equity of the company either at par or premium.
Investment in the form of equity is the most desirable
form of venture financing as it does not put any pres-
sure on the cash flow of the company in the initial teeth-
ing period. Ideally the venture capital assistance should
be provided entirely through equity, reflecting an ap-
proach of sharing risks and rewards. However in order
to retain the day-to-day management and control with
the promoter, the normal limit of assistance by way of
equity is to be at a level slightly lower than of the
promoters equity.

Investment in the form of equity is the
most desirable form of venture financ-
ing as it does not put any pressure on
the cash flow of the company in the ini-
tial teething period.

Quasi-Equity

The quasi-equity instrument are the instruments
which are converted into equity at a later date. The con-
vertible instruments are used by the venture capitalist
due to the following factors. Such factors may include

(@) Necessity of leverage and
(b) Need to provide incentive to the promoters.

These instruments are normally converted into equi-
ty at the book value or at certain multiple of EPS i.e,, at

a premium to par value at a later date. The premium
automatically rewards the promoter for their initiative
and hard work. Since it is performance related, it
motivates the promoter to work harder so as to mini-
mize dilution of their control on the company.

The Convertible instruments include convertible
debentures and convertible preference shares. The dif-
ferent quasi-equity instruments are as follows:

e Cumulative convertible preference shares
¢ Non-cumulative convertible preference shares
e Redeemable preferential shares

e Partially convertible debentures

e Fully convertible debentures.

Value Addition

The venture capital firms seek to add value in
several ways. The value addition the venture capitalist
does comprises:

(i) Assists in evolving marketing strategy including
marketing tie ups, product launch, channel dis-
tribution and market research;

(i) Provides multiple round of financing and helps
in getting additional capital including working
capital requirements;

(i) Helps in Formulation and strengthening of sys-
tems and procedures like Accounting Manual,
budgeting and monitoring systems. Assists in
secretarial matters;

(iv) Helps in technology evaluation. Assists in
negotiations for technology transfer and tie ups
with foreign collaborators;

(v) Helps in dealings with government agencies
and negotiations with strategic partners;

(vi) Uses network of contacts to enable appoint-
ment of nominee directors of eminence on the
board;

(vi) Helps in key personnel recruitment and for-
mulating policies for employee retention and

vii) Provides guidance to investee companies in
g
public listing.

Disinvestment

The most crucial stage in any Venture Capital In-
vestment is the exit. The goal of the Venture Capitalist is
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to sell the investment in a period ranging from 3 tq 7
years at a considerable gain. The different possible
routes for exit from venture investments are: (a) Initial
Public Offer; (b) Trade sale; (c) Promoters buy back; (d)
Company buy back and (e) Management Buyout.

The most crucial stage in any Venture
Capital Investment is the exit.

Initial Public Offer

The most preferred exit route for a venture capitalist
is the Initial Public Offer. The company can go to the
public either through the National Stock Exchanges
(NSE), Mumbai Stock Exchange, Regional Stock Ex-
changes or the OTCEI (Over the Counter Exchange of
India). Moreover OTCEI which was expected to play the
same role as NASDAQ in USA, Unlisted Securities
Market (USM) in UK has been a complete unsuccessful.
There are efforts to revive the OTCEI by formation of
panel of experts from various field like venture capitalist,
Information Technology etc.

Trade sale
In a trade sale the Venture capitalist sells his stake

to a strategic buyer which already owns a business
similar or complementary or plans to enter into the tar-

get industry. This help the strategic buyer to produce a
synergistic increase in its value. The promoter may or
may not sell his stake to the strategic buyer.

Promoter buy back

In this the promoter buy back the venture capitalist
stake at a predetermined price. This is not very popular
as the promoter, a first generation entrepreneur is hard
pressed for money.

Company buy back

In this the company buys back the venture capitalist
stake at a pre-determined price. The company buy back
has been recently announced.

Management Buy out

In this the operating management group acquires
the business by buying the equity held by the
promoters. It usually involves revitalizing an operation,
with entrepreneurial management acquiring a significant
equity interest.

Conclusion

The abovesaid aspects of VC industry especially
financing value addition and disinvestment mechanism
may have far reaching implications for the development
of the whole venture capital industry. B
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Focus

Structuring & Launching Venture

Capital Funds

Gautam Vashisht

Structuring of venture funds is the process of setting up
appropriate bodies for channelising funds from inves-
tors into the eligible ventures. Such structuring opera-
tions are governed by SEBI guidelines and Central
Board of Direct Taxes Rules. The paper indicates how
these funds are constituted as Trust Funds with a view
to avoid functional shortcomings of the beneficiary. Its
advantages are limited life-span, winding up/dissolution
on a pre-specified basis. The issue of structuring off-
shore funds is also dealt with.

Gautam Vashisht, Manager, Risk Capital and Technology Finance
Corporation Limited (RCTC), Scope Complex, Core 5, Second Floor,
7, Lodi Road, New Delhi-110 003.

The process of setting up appropriate investment
bodies for channelising funds from investors into the
eligible ventures is termed as structuring of funds. The
purpose of structuring of investment is to minimise tax
outflow, simplify the procedures associated with opera-
tions of the Fund, while complying with investment restric-
tions/Taxation regulation placed by various authorities.
Therefore, structuring of funds for venture investments is
undertaken keeping in view the following considerations:

() Tax efficiency i.e. additional layer of taxation be
avoided.
(i) Simplicity in operation

(i) Investors should have limited liability and enjoy
maximum tax benefits.

The purpose of structuring of invest-
ment is to minimise tax outflow, simplify
the procedures associated with opera-
tions of the Fund, while complying with
investment restrictions/Taxation regula-
tion placed by various authorities.

The structuring/Operations of Venture Capital Invest-
ments in India is governed by SEBI (Securities Exchange
Regulation Board of India) guidelines and Central Board
of Direct Taxes Rules. Venture capital investments can be
structured on the following lines:

(i) an investment/Venture Capital Company; (i) A

Scheme of Unit Trust of India/division of financial institu-
tions; (iii) off-shore entity and (iv) Trust fund.

Investment Company

Following this structure, venture capital organisation
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are structured in form of a company. Here, shareholders
are investors in the fund. Out of 20 venture capital
player only two venture capital organisations are struc-
tured in the form of company. Some of the shortcom-
ings of structuring venture investment through this route
are:

a) A company is promoted on going concern
basis whereas venture capital investors prefers
to lock-in their investments for a limited period.
Therefore, investment body should be dissolved
after a certain period. The winding up of com-
pany is complicated and involves considerable
procedural formalities.

b) Investors seeks return primarily by way of capi-
tal gains, however, if the structuring is in form of
a company, return to investors can be provided
by way of dividends, which attract dividend tax
@ 10 per cent. :

c) The share capital of a company can not be
redeemed for providing return to the investors
as share capital of a company can not be
reduced as per the Company Law.

Structuring of venture investments as a Trust fund
overcomes some of the shortcoming encountered in a
company, as trust has a limited life/time span and can
wind up at a pre-determined period. Also the redemp-
tions of the units can be made during the interim period
of operation of the Trust fund.

Structuring of venture investments as a
Trust fund overcomes the shortcoming
encountered in a company, as trust has
a limited life/time span.

Structuring Schemes

Few funds in India are structured as schemes of
Unit Trust of India (UTI) wherein corpus of fund is sub-
scribed by UTI and various domestic/foreign investors
and fund is managed by a Manager/AMC. As all the
schemes of UTl are exempted from tax under Unit
Trust of India Act, the venture capital so floated also
enjoy tax exemption.

Some of venture funds in India are also set up as
division of banks and financial institutions instead of
separate legal entity The profits of these
units/divisions are taxed alongwith profit of financial
institution or bank.

Structuring of off-shore funds

The VCFs promoted and structured in India are re-
quired to comply with SEBl and CBDT regulations.
While Private equity funds carrying out venture invest-
ments and structured outside India does not fall under
the purview of SEBI and CBDT for venture capital invest-
ments in India. The off-shore funds are structured in
Mauritius to avail of benefit of tax avoidance treaties
between Mauritius and India. Typically, a fund is con-
stituted as a non-resident off-shore fund in Mauritius
while trustee and protector of fund are constituted as
resident companies of Mauritius.

Trust Fund

The Venture Capital funds in India are settled under
India Trust Act 1882. Here, pool of funds available for
investment from investors are entrusted to Trustee of the
Fund. The trustee of the fund can be individuals/com-
pany. As there is considerable fiduciary responsibility on
individual trustee, a Trustee company for management
of funds is a better proposition. The Trust fund can be
constituted under a two tier or three-tier structure. In
two-tier structure trustee manage the funds on their
own, while in three tier structure, trustee entrusts the
fund for management to a Asset Management Company
(AMC) specifically constituted for the purpose. It
specifies contribution/disbursement procedure, induc-
tion of new contributors and issue of investment objec-
tive, policies and guidelines, investment restrictions
commitment period etc.

Operation
The operation of venture fund involves the following:

a) Setting up of trust fund under Indian Trust Act,
1882 by settlor of the Fund, which could be one
of main investors in the fund.

b) The trust is required to be registered with
Registrar of Trustee prior to commencing its
operations.

c) In case fund is created in a three tier structure,
trustee and Asset Management companies
need to be incorporated. In these two com-
panies, investors should have equity stake on
proportionate basis to their contribution in cor-
pus of the fund.

d) The Board of Directors of AMC is subordinated
to Directors of Trustee company and reports to
Board of Trustee company. The responsibilities
of Trustee company and AMC is delineated to
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ensure that there is no overlap amongst them.
The investment policies are framed keeping in
view industry focus of the fund, life of fund, in-
vestment stages, instrument, investment restric-
tions, exit route and portfolio diversification etc.

e) Remuneration to the AMC is normally con-
stituted of two portion. First is the fixed fee
which is linked with corpus of the fund and
second is the carried interest, which is linked
with performance of the unit. Also, net capital
appreciation of the fund is shared between in-
vestors and AMC in the ratio of 80:20 after
providing a nominal rate of return to investors.

f)  After registering the fund, incorporating Trustee
company and Asset Management Company,
entering into FMA. Fund is required to submit
application in Form ‘A’ to SEBI for obtaining
certificate of registration. SEBI vets the applica-
tion, registers the fund and grant certificate of
registration.

g) Thereafter fund can file placement memoran-
dum with SEBI which contains details of Trus-
tees/Asset Management company, Details of
investment policies, Tax implications, Manner of
subscription, Period of maturity, remuneration
to AMC, Benefit accruing to the investors,
Details of directors of the company etc. SEBI
communicates its observations within twenty
one days of filing the placement memorandum.
On obtaining clearance from SEBI, fund can
commence its operations.

Taxation of VCFs

A Venture Capital Fund structured in India needs to
follow CBDT regulations for availing of tax exemptions,
which are as under:

(i) 80 per cent of money raised under the fund
should be invested in equity shares of unlisted
companies, within period of three years;

(i) VCFs are required to hold investment for a min-
imum period of 3 years;

(i) VCF can not invest more than 20 per cent of
total money raised in a venture and

{iv) - VCF can not invest in more than 40 per cent of
equity of a venture.

The domestic VCFs/VCCs operating in India are
governed by the regulations as prescribed by SEBI and
investment restrictions as placed by CBDT for availing
of the Tax benefits. They pay maximum marginal tax

(35%) in respect of non exempt income such as inter-
est through Debentures etc., while off-shore funds
which are structured in Tax Havens such as Mauritius
are able to overcome the investment restriction of SEBI
and also get exemption from Income Tax under Tax
avoidance treaties. In order to ensure level playing
field, it would be necessary to exempt domestic VCFs
from tax liabilities.

Alternatively, a tax-efficient vehicle in the form of
Limited Liability Partnership Act, which is popular in
USA, can be considered for structuring of VCFs in
India. This would entail structuring of the Fund in such
a manner that investors' liability towards the funds gets
limited to their contribution in the fund and also
simplify the formalities in structuring of fund.

Limited Liability Partnership

Even though structuring of investments in form of a
Trust Fund removes many of shortcomings/problems of
a company, limited liability Partnership (LLP) is a more
appropriate vehicle for structuring.

In Limited Liability Partnership (LLP) there are two
types of partners viz.,, General Partner and Limited
Partner. The general partner are individuals/corporate
bodies who decides on investment proposals, disinvest-
ments etc. and invite other investors to become limited
partners in the partnership. The liability of limited partner
is limited to the extent of their contribution, whereas
liability of general partners is unlimited.

The primary advantage of LLP is its tax efficiency.
Here the profits under partnership are taxed at partners
level only, while in case of fund it is taxed both at fund
level and at the investors hand. In case where partner
is tax exempt entity, the income becomes completely
tax free.

The primary advantage of LLP is its tax
efficiency. The profits under partnership
are taxed at partners level only, while in
case of fund it is taxed both at fund
level and at the investors hand.

The main drawback of LLP is that partners are
taxed on chargeable gain as investments are disposed
of by the fund, even if profits are not distributed. How-
ever, its advantages such as tax efficiency and opera-
tional matter overweighs its disadvantages and most of
VCs in USA and UK are structured on this basis.
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Conclusions

Setting up of investment bodies for channelising
funds from investor to investee companies constitutes
structuring of fund. Though funds in India can be struc-
tured inform of a company as Trust Fund. Trust fund offers
benefits such as limited life/time span, winding up/dissolu-
tion on a pre-specified basis, income distribution etc. over

structuring of investment in a company form.

However, a more efficient vehicle for structuring
venture capital funds is Limited Liability Partnership
(LLP), which is both tax efficient and simple to
operate. Enactment of LLP in India would also pro-
vide level playing field to domestic VCF vis-a-vis off-
shore/Private equity funds. [
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Focus

Venture Business in Japan for Economic

Revitalization

Fiji Ogawa

The paper analyses the problems of fluctuations of the
yen since 1995 in relation to the economic revitalization
in Japan. It is true that large business houses have
somehow restructured their strategy through global
linkages in R&D, technological innovations, marketing,
etc. There are problems facing small business firms,
especially running through venture capital. Besides
restructuring of business enterprises in the competitive
scenario and personnel management policies, the
paper indicates how the challenges of intense
globalization of market economy can be met.

This paper was presented at top Management Forum (Kyoto Forum)
on “Roleg New Ventures in Search of New Frontiers for Revitalizing
Japanese Economy” Organised by Asian Productivity Organisation,
Tokyo.

Among Asian countries, only Japan appears to have
fallen off the growth trajectory at present. The
dynamism of economic development in the NIEs and
ASEAN countries is not present in the Japanese
economy. Is this lack of economic dynamism is the
reflection of a developed country? In April 1995, the
value of the yen jumped to ¥79 to the dollar, an all-time
high. Many large Japanese industries have accelerated
the pace of restructuring and shifted their production
bases abroad in order to avoid the effects of currency
fluctuations. This is prevalent among electronic and
automobile industries that traditionally have a high
propensity to export. According to Business Week (10
April 1995), parts and components shipped from Japan
to Hitachi’s subsidiary in Mexico for the manufacture of
TVs were reduced to a meager 30% of the commercial
production value. This was due to the continuous efforts
made by Hitachi during the past 10 years to improve the
operational efficiency of its foreign subsidiaries.

At the macroeconomic level, the sharp apprecia-
tion of the yen has had a positive effect as it con-
tributed to reducing the price of imported goods and
foreign travel. But this triggered the elimination from
the market of firms that have clung to conventional
manufacturing and service systems. Japanese in-
dustries, be they involved in manufacturing,
wholesale, retail, or service stand at a turning point in
coping with the rapidly changing business environ-
ment. What actions they should take? There are some
suggestions in a report prepared by the subcommit-
tee of the government’s Industrial Restructuring Coun-
cil. The report singled out 12 industries that will
experience growth up to the year 2010 and sug-
gested that the employment structure should be ad-
justed to target them. In particular, it selected five
growing industries that will contribute to absorbing
employment between 1993 and 2000. They are related
to: 1) information and communications; 2) quality of
life; 3) medicine and welfare; 4) housing; and 5) new
manufacturing technology. Among these, industries
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relating to information and commiunications are
projected to generate employment for 1.29 million
workers.

At the macroeconomic level, the sharp
appreciation of the yen has had a posi-
tive effect as it has contributed to
reducing the price of imported goods
and foreign travel. But this has

eliminated the market of conventional
manufacturing and service systems.

Meanwhile, small business should find niche
markets by taking advantage of their innate flexibility
and agility. The 1994 White Paper on Small Industry also
singled out five promising fields for small businesses,
related to: 1) social infrastructure; 2) advanced technol-
ogy; 3) the environment, 4) the aging society; and 5)
support for working women.

The economies of the NIEs, which were about 58%
of those of developed countries in 1994, will reach al-
most the same level as those of advanced countries by
2010. The growth trend of the world economy is ex-
pected to continue for the next ten years. In particular
the economic growth of Asian countries is outstanding.
The middle-income population, excluding Japan, was
estimated to be 250 million in 1994, but will increase to
750 million in 2010. They will generate huge demands
for goods and services. The globalization of small in-
dustry is urgently needed to exploit niche markets.

Under such circumstances, business strategy plays
a crucial role for small business. Conversely, a small
business that excels in corporate strategies, such as
creating new ideas, reading future markets, developing
new markets, and meeting customer satisfaction, now
has golden opportunities to prosper. It is important to
grasp the needs of customers. Because they are chan-
geable, this can only be managed by small
entrepreneurs whose specific traits are flexibility and
agility.

A smal' business that excels in cor-
porate strategies, such as creating new
ideas, reading future markets, develop-
ing new markets, and meeting customer
satisfaction, now has golden oppor-
tunities to prosper.

Strategic Factors for Small Business
Effects of Regional Accumulation

Japanese small business has developed highly
competitive power by forming locally dispersed produc-
tion regions based upon a clear-cut division of labor.
Due to the appreciation of the value of the yen vis-a-vis
the US dollar from ¥360 to ¥80 over the past 21 years,
however, many small businesses such as textiles and
ceramics, which have developed highly sophisticated
division of labor, have not only lost export competitive-
ness but also have been hurt by imports. Compared
with large business houses, it is not as easy for them to
relocate abroad in order to avoid the effects of yen ap-
preciation. So, this is a big blow to small business. But
how many small businesses can produce such competi-
tive products and parts? In addition, there is no guaran-
tee that they can maintain competitiveness forever with
the changing needs and requirements of markets. The
division of labour which Japanese small business has
hitherto developed is about to collapse. The textile
weaving industry may be treated as a slight exception. It
has undertaken new product development and achieved
shorter delivery times by forming strategic alliances
among small businesses.

The machinery industry has formed the core of the
Japanese economy. This is due to the huge number of
small businesses that have developed a highly ad-
vanced system of division of labor in particular localities.
However, these production regions have encountered
serious problems since the younger generation is not in
a position to take over such activities as foundry, heat
treatment, painting, and electroplating. The vacuum
thus created in various production processes will adver-
sely affect the development of the machinery industry as
a whole. This phenomenon has been accelerated by
yen appreciation. It is not an overstatement to say that a
number of major machinery production regions scat-
tered across the country are about to collapse. In order
to bail out small business, therefore, it is imperative not
only to introduce computerization but, more importantly,
to secure and develop young successors, engineers,
and technicians.

In the light of increasing globalization and com-
puterized information available across national bor-
ders, the raison d'étre of production regions may
appear to lose its validity as localized information,
which used to form one competitive advantage of
production regions, has given way to global informa-
tion through computers.

In spite of the age of computerized communica-
tions, however, it should be kept in mind that direct,
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person-to-person contact has immeasurable merit. Per-
sonal dialogue is a seedbed of creativity, and this ex-
plains why the exchange of information between
entrepreneurs in different lines of business is em-
phasized.

Personal dialogue is a seedbed of
creativity, and this explains why the ex-
change of information between

entrepreneurs in different lines of busi-
ness is emphasized.

Small Business and Technology and shift of
manufacturing activities to foreign countries, the quick
pace of developing countries in catching up with Japan,
the weakening competitive edge in exports, and the
flood of imports, large Japanese industries can no
longer afford to maintain the conventional linkages with
small and medium subcontracting firms since their own
survival is at stake.

Technology-related information is also an important
strategic factor for small business. Information refers to
a “message which is meaningful to the recipient.” Infor-
mation that is not meaningful to the recipient is simply
noise. A message that is likely to create meaning in the
future is called data. Information is disseminated
through machines, written documents, letters, or per-
sonal contacts. Information relayed through computers
has Increased its significance and expanded the ac-
tivities of small businesses, which have hitherto been
limited geographically, to the global scale. Com-
puterized information makes it feasible for small busi-
nesses to overcome their inherent disadvantages. Now
they are in a position to undertake joint R&D, joint ven-
tures, and business tie-ups in a more active manner
across national borders.

Technology-related information is also
an important strategic factor for small
business. Information refers to a “mes-
sage which is meaningful to the

recipient.” Information that is not mean-
ingful to the recipient is simply noise.

Small Business and the Market

Public 'nfrastructure Is available to support small
business, but the extent of success of a new business or

project is known only when products or services are put
on the market. Many small businesses have attempted
the commercialization of new products and services but
few have succeeded as quite often the market they had
in mind was too immature to exploit. The fundamental
issues lie in the difficulty of identifying customers who
have a strong desire for high-quality goods at lower
prices. High value-added products and services that do
not meet their needs are no longer wanted. Customer
satisfaction is the basic principle for the survival and
growth of small business.

More often then not, one of the major causes of
failure in developing new products and services is the
lack of dialogue with potential customers in the initial,
middle, and final stages of technology development. A
recent large-scale survey on venture business reported
that the majority of successful entrepreneurs have sales
and marketing experience. When engineers or scientists
start a venture business, therefore, they are advised to
develop partnerships with people who are experienced
in marketing. The initial secret of the growth of Toyota
Motors as a global corporation was the customer-first
principle, which was incorporated into the design of the
passenger can “Crown” (put on the market in 1955). It
was designed based upon the information and sugges-
tions meticulously collected by engineers and dealers
from major clients, who were taxi companies at that
time.

Reflection of customers' needs in new products
and services poses a number of challenges. Technol-
ogy is the first. CD players were commercialized only
through the successful development of the ultra-high
precision processing technology. Intrafirm or interfirm
R&D makes it difficult to generate a profit unless the
production cost is limited to allow a sales price accept-
able to customers. The modus operandi of marketing
comes next. The extent of rewards depends on
whether the firm opts for direct sale, sale via dis-
tributors, commissioned sale, mail-order sale, or
franchising. In many cases, venture businesses that
have achieved new technological development have
lost marketing initiatives to other firms and acted as if
they were the latter's subcontracting firms. It should be
remembered that numerous venture businesses have
been successful because of the appropriate choice of
marketing method.

The final challenge is when to enter the market. If
this timing is wrong, it is difficult to realize the fruits of
commercialization. In this case, the reduction of time
required for new development becomes a crucial fac-
tor, Furthermore, new ventures should always be
proactive toward competitive goods and services. The
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challenges described above are not easy to overcome,
particularly when a new or venture business, which in-
evitably lacks reputation and credibility, attempts to
participate in the market.

The final challenge is when to enter the
market. If this timing is wrong, it is dif-
ficult to realize the fruits of commer-
cialization. In this case, the reduction of
time required for new development be-
comes a crucial factor.

Small Business and Capital

One of the warning signs to Japanese small industry
is that the ratio of new businesses opening has become
lower than that of those closing. This is due partly to the
initial investment required, which has increased over the
years. The development of new technology and know-
how is indispensable, but it calls for considerable invest-
ment. Nevertheless, generating new business is needed
to revitalize the Japanese economy. It is necessary to
provide public funds, and the government has taken the
necessary measures to cope with the capital shortage of
new business through the provision of subsidies, loans,
tax breaks, credit guarantees, and capital investment.

While city banks and other private financial institu-
tions have been seriously damaged by the after-effects
of the bubble economy, the role of governmental finan-
cial institutions for small business and the financial func-
tions possessed by local governments have increased.
This is particularly relevant when private financial institu-
tions are extremely conservative in financing new busi-
ness that involves inevitable risks. A new mechanism
should be urgently established to provide funds to “new
entrepreneurs” who are highly motivated to set up risky
businesses.

It is important to keep a balance between the
smooth supply of capital and the proper management of

It is important to keep a balance be-
tween the smooth supply of capital and
the proper management of venture
business. The process from initial R&D
to marketing is long, and capital re-
quirements are inflated as the process
moves downstream.

venture business. The process from initial R&D to
marketing is long, and capital requirements are inflated
as the process moves downstream. Although it is mean-
ingful that the public financial system has been
strengthened to support venture business, its operation
requires more flexibility.

From the viewpoint of investors, venture business
involves a high risk with no guarantee on investment,
but the returns can also be highly rewarding. In Japan,
financial institutions have traditionally been conservative
and given high priority to avoiding risk. Once success
has become visible, they storm the entrepreneurs and
urge them to take loans for unnecessary expansion of
business. This often contributes to the downfall of
promising businesses. In order to nurture them, the
management and marketing aspects should not be dis-
regarded. This suggests that qualified human resources
who can guide new ventures in the right direction are
valuable. A combination of capital supply and manage-
ment guidance leads venture business to success. An
era of new entrepreneurship is in the offing. Every effort
should be made to foster a social environment that will
encourage people to establish new businesses.

Management of Small Business
Qualifications of Entrepreneurs

Given the focus of small business on new project
development either by new ventures or by existing small
firms, entrepreneurs are the founders of new business.
They do not yield to the pressure of the economic
recession prevailing in Japan and have a strong convic-
tion of future potential in business. As such, they are
unique and valuable to society and should be extended
all possible support. What qualifications or traits do
such new entrepreneurs possess? First, they are alert to
the changes of the times, exposed to international ex-
perience, skilled in using computers, and free from the
tyranny of precedents and biases. Second, although
they have good insight into the changing environment,
insight alone is not sufficient unless they can implement
new ideas. They are prepared to bear the risks in chal-
lenging the unknown. In other words, this is the
decision-making capability. A combination of insight and
decision making leads to the generation of new
products and services. Third, entrepreneurs should pos-
sess a sense of speed. What is taking place in the world
is relayed instantly through computer networks. Market
changes have also gained speed. New vusiness should
up as fast as possible. Fourth, the benefits derived from
the formation of business alliances or partnerships are
significant. Technology fusion and a combination of dif-
ferent resources make it easier to launch a new busi-
ness quickly. Alliances or partnerships are based upon
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mutual trust and confidence among the people involved
in the new business. Fifth, entrepreneurs should pos-
sess a good knowledge of marketing.

if the above five qualifications are broadly taken as
valid, what are the personal characteristics of
entrepreneurs? First, they are optimistic so that they can
always paint a rosy scenario for tomorrow. Second, they
are action oriented. Third, as their actions should be
accepted by other people, they are sociable and easily
earn the trust of others. Fourth, they maintain a chal-
lenging spirit toward new business and do not give up.
Fifth, they have accumulated basic knowledge, technol-
ogy, and know-how relating to new business. The
average age of successful entrepreneurs in venture
business is around 35 years. This suggests that they
have already spent some time acquiring a sense of
marketing after completing their education. Professor
Karl H. Vesper in his book New Venture Strategies
(1980) singled out several prerequisites for launching a
new venture. The most important factor is the genera-
tion of an “idea,” followed by the receipt of “orders from
customers,” and the availability of “capital.” In addition,
“personal connections” and “technological know-how"
should not be ignored. No venture business is viable in
the absence of idea generation.

Launching New Business

It is difficult to identify the starting point of busi-
ness. Professor Vesper suggested the following:

(1) Some people have an original idea to launch a
new business when they are in school or after
spending some time in business.

(2) When they have a new idea for business, some
people consider it for many years to determine
whether it can be commercialized.

(3) Some decide to launch a new business when
they leave their current job.

(4) Others decide to launch a new business when
they make an initiai contact with partners or
consultants, offer an official proposal to them,
or apply for bank loans.

(5) Some consider the starting point occurs when
they begin formal procedures of registering a
new firm, remit capital funds to the bank, the
firm is ready to accept orders from customers,
the firm logo is made public, the firm receives
its first order, the firm delivers its first product or
provides the first services to customers, profit
and loss start to balance or the firm starts to
earn a surplus at the end of the fiscal year.

The process of launching a new business is turning
point in life and entrepreneurs must take many actions
promptly. Considerable expenses are incurred in the in-
itial stage of operation, for which government subsides
an low-interest bank loans are helpful. Losses tend to
be accumulated initially while profits are generated
much later. Under such circumstances, incubation
centers play an important role by providing not only a
workplace for operations at relatively low cost but also
consultancy services relating to technology, capital
mobilization, and management. In Japan the Kanagawa
Science Park (KSP) has earned a reputation as an in-
cubation center. In Europe, the Berlin Innovation Center
(BIG) serves similar functions. These institutes support
promising, high-tech businesses, and many developed
countries have shown keen interest in establishing
similar organisations. Of course the Sources of idea
generation are multifarious. Existing small firms may
get ideas from their clients. Entrepreneurs may develop
ideas that were not adopted by their former firms.
However, it is useful to find a source of ideas in a more
organized manner, such as brainstorming with other
people, the purchase of patents, ideas collected from
colleagues, customers’ needs, the analysis of products
and services developed by competitors at home and
abroad, study of the trends of science and technology,
idea contests open to the public, and study of the
source of success of highly profitable firms. Firms
should aggressively tap all available sources as they
may yield new ideas. Once new products have been
made on a trial basis, samples and catalogues can be
taken to potential customers. It is more effective if
samples are offered to public institutes, large firms, and
influential persons to obtain guarantees. Quality stand-
ards certified by public technical institutes are also in-
strumental in augmenting the credibility of the product.
The firm needs to install the machinery and equipment
to manufacture a certain volume of products.
Once the process reaches this stage, it is important to
prepare for packaging, advertising, marketing, and
price setting.

Incubation centers play an important
role by providing not only a workplace
for operations at relatively low cost but
also consultancy services relating to
technology, capital mobilization, and
management.

Operating New Business

Launching a new business is one thing and operat-
ing it is another. The real capability of entrepreneurs is at
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stake when they launch business operations. They must
excel in achieving efficiency through the following
measures:

(1) The setting of long-term objectives in line with
the entrepreneurs's business philosophy will
motivate workers. The set objectives will dictate
specific corporate strategies as well as tactics
and action plans. More desirably, the design of
detailed tactics and actions plans should be left
to workers in the workplace.

(20 Communication and dialogue with partners,
workers, and advisors is one of the most impor-
tant factors in running a new business success-
fully. Entrepreneurs should maintain constant
dialogues with them so as to develop mutual
confidence from the initial stage of operations.

(3) Close teamwork and high morale among
workers are instrumental in earning support
from customers, affiliated firms, banks, and
public administrators. Senior staff should play a
major role in this regard, but the behavior and
actions of individual workers vis-a-vis those out-
siders also affect their confidence level.

(4) Teamwork is a source of a firm's vitality and
competitiveness. Good teamwork can be
developed and maintained under good leader-
ship. Leadership capability and the creation of 2
favorable work environment for higher motiva-
tion depends upon the extent of education and
training given. Kaizen in the Workplace for im-
proving technology and know-how, upgrading
quality, reducing costs, and shortening delivery
times is implemented through the joint efforts of
team members who share the objectives of
satisfying customer needs.

(5) Good teams tend to dissociate from other
teams in the same organisation. Therefore coor-
dination and linkages between teams improve
the productivity of the entire organisation. Close
linkages should be extended to affiliated firms
that are involved in production, marketing, and
distribution. Thus it is important to spread the
concept of equal partnership between function-
al teams and between different organisations.

(6) Hard work through continuous kaizen by
workers will increase the revenues of the firm.
Top management should always keep in mind
an equal sharing of achievements and due
promotion, without which worker motivation for
higher productivity can scarcely be expected.

Continuous Learning and Challenges

" )

Continuous learning and challenges have been
moere significant than today for small and venture busi-
ness. In the age of rapid progress in science and tech-
nology, deepening of information and communications,
and changing markets, entrepreneurs are required to
make continuous efforts for self-renovation and im-
provement. Today’s new business can be obsolete by
tomorrow. The dynamic changes in Japan's industrial
structure offer a golden opportunity to new
entrepreneurs in entering the market and to existing
small businesses to adopt a more aggressive strategy.
Firms should be resilient in the face of changes, and
continuous learning and challenges are the keys to
changing entrepreneurs and organisations. A special
issue of Fortune (28 November 1994) covered the
“management of change.” It highlighted that the
management of change is the management of paradox.
First, all workers should participate in causing changes
but those who voice skeptical views should not be
tolerated. Second, a step-by-step approach should be
taken for organisational changes, although long-term
perspectives should always be kept in view. Third, chan-
ges take place at great risk. Leadership should be so
exercised as to allay fears among workers and other
concerned parties. In a nutshell, changes progress be-
tween fear and comfort.

Professor Robert H. House of the Business
School of Pennsylvania University has emphasized
several qualifications required by entrepreneurs who
cause changes. First, they have a vision of a rosy fu-
ture, or “innate optimists” in the words of that author.
Second, they are convictionists who do not hesitate
to sacrifice absolute confidence in their staff. Fourth,
they are less motivated by finance reward or power-
grabbing than by the development of a new organisa-
tion and capable staff and the achievements they
make.

Continuous learning and challenges should be ap-
plied to daily kaizen for the improvement of production
processes, products, and management. The Toyota
Production System was introduced when the first
“Crown’ was made in 1955, which was a steppingstone
for Toyota to become a world leader in the automobile
industry. When Toyota’s growth is analyzed from the
viewpoint of the management of change, it is found that
the evolution started with product renovation and then
moved on to process renovation-—kaizen—process
renovation — product renovation. It should be noted that
kaizen, process renovation, and product renovation are
mutually lined. When this analysis is applied to new
business, it starts with the commencement of the
project and moves to process installation, kaizen,
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process renovation, and product renovation. Once
there is a sign of decline, the firm should repeat the
cycle starting with the generation of new ideas. Not a
few small businesses have maintained their corporate
life longer than the automobile industry, but most of
them have successfully converted from one business to
another in response to the changing market.

Conclusions

The basic management of small business lies in
the coexistence of firm-specific identity and linkages.
The firm-specific identity constitutes the core of com-
petitive power. This may be replaced by the word
“appeal”. Products and services should appeal to
customers.

The first principle is “psychological linkages” be-
tween the concerned parties. In other words, a sense
of partnership should be formed on the basis of
mutual trust, efforts, and cooperation. They should
share the concept of kyosei, or symbiosis, as a com-
mon understanding. The second principle is “tech-
nological linkages” that refer not only to unified
product and protocol standards between firms but
also to coordinated operations in processing, assemb-
ly, and distribution.

These linkages play their respective roles, but what
is most important is how to establish harmony among
them. This is orchestral management, which will
facilitate the generation and development of new busi-
ness. No vertical hierarchy is desirable in the promotion
of orchestral management in that the vision of manage-
ment should be shared on an equal footing.

Recently, Japanese researchers have paid attention
to the secret of revitalization of production regions by
small businesses in Itally.

The reason why small business can be the origin of
revitalization may be the personal linkages between
entrepreneurs and workers. Family-oriented manage-
ment is practiced whereby equal partnership is em-
phasized and hierarchical authority is rejected. This work
environment should be expanded to influence outside
organisations such as affiliated firms and customers.

In the USA, the virtual corporation is considered the
ideal form of new business in the future. In order to
make this a reality, excellent technologies, the existence
of market opportunities, cooperation across national
borders, and mutual trust between business partners
are indispensable. It should be repeated that no busi-
ness can be viable in the absence of mutual trust and
confidence between people. In an age when Japanese
industries have lost their previous dynamism, business
horizons should be opened with limitless potentials for

In order to make this a reality, excellent
technologies, the existence of market
opportunities, cooperation across na-
tional borders, and mutual trust be-
tween business partners are
pensable.

indis-

growth. There is no reason for small entrepreneurs not
to take advantage of these potentials. While large in-
dustry is obsessed with restructuring for its survival,
Japan's economic vitality rests on the shoulders of ven-
ture business and small entrepreneurs. The creation of
new business should be promoted as a national move-
ment. It will also attract the younger generation whose
unemployment rate has become a serious social prob-
lem in Japan.

O
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Focus

Japanese Government Policies for
the Development and Promotion of

Small Business

Hajimu Hori

The author has reviewed the evolution of Japanese
small scale industry since post war (early 50s) till to
present age of globalization. The time period of four
decades have been divided into three stages of growth.
It is true that Japanese Gowt. policies have helped im-
mensely the growth of small firms under the nose of stiff
competition by giants and multinationals, but still there
are several handicaps. The authors have outlined
several policy measures.

Hajimu Hori is with the Ministry of International Trade and Industry
(MITI), Tokyo, Japan. This paper was presented at Top Management
Forum (Kyoso Forum) on “Role of New Ventures in search of New
Business Frontiers for Revitalizing Japanese Economy" organised by
Asian Productivity Organisation, Tokyo.

Introduction

Presently a third venture boom has now arrived in
Japan. During the first and second booms, there was a
fervor among small entrepreneurs not to miss the
bandwagon. Due to negative economic growth after the
oil crisis, the first boom did not last long, while the
second boom was also ephemeral because of the
recession caused by the yen appreciation. Consequent-
ly it is argued whether the third boom will also end as a
short-lived phenomenon or become a long-lasting
dynamic event. Venture business is an attractive but at
the same time difficult business. Why does Japan re-
quire venture business today? What are the basic pre-
requisites to make venture business viable? Is venture
business relevant to the Japanese socio-economic en-
vironment? Answers to these questions may be found in
the historical development of the Japanese economy
after the war and the lessons derived from history.

Venture business is an attractive but at
the same time difficult business.

Post-war Economy Development

The first stage of development was from 1945 to
1955 when major efforts were directed towards
economic recovery from the war. As a huge number of
ex-soldiers returning from neighbouring countries were
not able to find employment, many of them started to
open small businesses which spread like wild fire across
the country. The dissolution of the financial cliques
(zaibatsu) under the order of the US Occupation Force
also helped develop a favourable business environment
for small entrepreneurs. However, large industry
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continued to play a major role in the economic
rehabilitation because of their resources. Further
government policies were also in favour of large in-
dustry, as it adopted the slide production system em-
phasizing the skewed allocation of resources to such
major industries as steel and energy. Policies for the
development of small industry began to form gradually,
and consultancy services were offered to strengthen
technological skills and upgrade the managerial know-
how of small entrepreneurs. It was during this stage
when government approved the establishment of
cooperative associations among small firms.

During the latter part of the first stage between 1950
and 1955, an economic boom had arrived and large
industries needed to outsource parts and components
in order to expand their production capabilities. Vertical
linkages between large and small businesses were
formed at this time. The government set two priority
policies: employment generation and the strengthening
of the overall production capacity of industry to attain
future growth. The former was addressed to small busi-
ness, while the latter was reserved for large business.
The Small and Medium Enterprise Agency under MITI
worked out policy measures to prevent small business
from bankruptcy as it could lead to unemployment.

The second stage of development was from 1955 to
1973 when Japan achieved high economic growth.
Japan was still a developing country in the early period
of this stage. Under rapid economic development, the
unemployment problem almost disappeared; on the
contrary, labour shortages became a serious issue.
Problems arising from the dual structure of the
economy started to emerge around this time. A glaring
dichotomy was observed between large and small busi-
nesses in terms of wage levels, working conditions, and
the arrangements for bank loans. How to eliminate this
dual structure was the challenge for government. During
the latter part of the second stage, wage differences
narrowed due to labour shortages while the productivity
gap remained wide. In 1964, the OECD recognized
Japan as a developed country and accepted her mem-
bership which obliged her to implement a series of
measures to liberalize trade and investment control.
While the labour shortage still remained a big issue,

A glaring dichotomy was observed be-
tween large and small businesses in
terms of wage levels, working condi-
tions, and the arrangements for bank
loans.

policy emphasis for small business shifted to its mod-
ernization and rationalization to strengthen market com-
petitiveness and achieve higher productivity.

The third stage was from 1973 to 1985 when stable
growth was the mainstay of the national economy. The
economy shifted its emphasis from growth-by-all-means
to environmentally friendly economic growth. In this era,
Japan was influenced by a wave of exogenous changes
such as the introduction of the floating foreign ex-
change system and the two oil crises. Changes were
also observed in Japanese soclety and the economy
such as the globalization of business corporations, em-
phasis on a better quality of life rather than monetary
rewards, and recognition of the importance of soft
managerial resources such as information, know-how,
and HRD. In the meantime, small business lagged be-
hind in its response to the changing environment partly
because it lacked soft managerial resources relating to,
among others, new marketing information after the oil
crises. Differences in productivity which were narrowed
during the previous phase expanded once again. Hence
government policies for small business centred on the
strengthening of soft managerial resources.

Globalization

The latest stage is from 1986 until the present
during which the Japanese economy has undergone a
dramatic metamorphosis towards globalization and
deregulation. Before the Plaza Accord in 1985, one US
dollar was ¥240. After the Plaza Accord, its value ap-
preciated very rapidly to the level of ¥160 in 1986. Chan-
ges were not limited to the currency issue only. The
dynamic growth of newly industrializing economies
(NIEs) gained momentum and products made by them
flooded the Japanese market. Many Japanese firms in-
creased their volume of foreign direct investment in
NIEs and ASEAN countries to counter their competitive
power. Either by design or by accident, the harmonious
symbiosis between large and small businesses, which
has long been considered a secret of Japan's high
economic growth, started to be diluted in its sig-
nificance, if not to disappear. Many large businesses
implemented radical restructuring and reengineering for
their own survival under the most serious economic
recession ever experienced since the end of the war.

Hitherto many large manufacturing firms used to pro-
vide small subcontracting businesses the necessary
resources in technology, managerial skills, and others for
their manufacture of particular parts and components.
The large firms however found that this arrangement was
too costly to maintain. An alternative strategy has been
to discontinue production of particular goods and offer
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the relevant technologies to small businesses who con-
tinue to produce them through OEM arrangements under
the brandname of the large firms. Gradually large busi-
nesses have handed over a whole range of manufacturing
activities to small businesses, so that the former could
concentrate their resources in such areas as planning,
R&D, and design. As a result of this technology transfer,
an increasing number of small businesses have acquired
highly advanced technology and skills, and large busi-
nesses could no longer assemble final products without
supplies of parts and components from such small busi-
nesses. Now they stand on an equal footing with large
businesses in negotiating business transactions. In some
cases, they can dictate their own terms and conditions.
On the other hand, there still are many small businesses
that have neither advanced nor firm-specific technologies
which are competitive in markets. Thus a new dual struc-
ture has emerged between small industries.

An alternative strategy has been to dis-
continue production of particular goods
and offer the relevant technologies to
small businesses who continue to

produce them through OEM arrange-
ments under the brandname of the
large firms.

Large businesses have now developed a variety of
networks in purchasing the necessary parts and com-
ponents subject to cost, quality and delivery terms. One
noticeable feature is that many small businesses in
neighbouring Asia have upgraded their technological
capabilities to the level which satisfies large firms in
Japan. Hence they have advantages both in cost and in
quality. Small businesses in Japan are finding it very
difficult to compete with them unless their technologies
are highly firm-specific. By now the conventional, verti-
cal integration “keiretsu”—the purchase and supply of
parts and components on long-term and stable terms
by limiting the number of participants in the market —
has gradually been taken over by a new form of net-
works not only in the domestic market but also across
national borders. For example, in the past, if a small
subcontracting business wanted to sell its products to
firms to which it was not affiliated, it had to seek ap-
proval from its parent firm. If it did not do so, the parent
firm would very likely cut the linkages immediately. Now
the situation is different. The parent firm has en-
couraged its affiliated small businesses to sell products
to non-affiliated firms as it can no longer support the
latter through the provision of resources. Thus, the form
of the “keiretsu” has been transformed to one of ordi-
nary business transactions. Some argue that the keiret-

su system has completely disappeared. This is not
necessarily correct as the keiretsu still remains in the
form of a looser network, rather than a pyramid struc-
ture. During this stage government policy for small busi-
nesses has pointed in the direction of encouraging them
to change the line of business and to acquiring
capabilities in soft managerial resources.

One noticeable feature is that many
small businesses in neighbouring Asia
have upgraded their technological

capabilities to the level which satisfies
large firms in Japan.

Emergence of Venture Business

In response to the dynamic changes in the
Japanese economy, small business has also changed
its characteristics. It may surprise the reader that Sony,
Matsushita, and Honda that are known as global cor-
porations started as technology-oriented, small venture
businesses. Their history is much longer than those
which started to appear during the venture boom. There
are two types of venture businesses in Japan. Sony and
Honda fall under the first type which started in a very
small scale and grew large. Whereas Toyota and Fujitsu
belong to the second type that were established by
large firms as their affiliates and now are much larger
than their parent firms. Until 1995 government policies
for smail business were designed across the board;
venture business was qualified to apply for government
assistance, but no specific policies were prepared for
the development and promotion of venture business.

Some argue that the 1990s is a new economic era
which is epitomized by mega-competition, while others
contend that it is still a continuation of the previous
period of stable growth. Either way, it appears that the
Japanese economy is on the way to recovery from the
long recession. According to the theory of business
cycles, small business is expected to recover from
recession faster than large business. But this does not
seem to pertain to the recession Japan has experienced
in the 1990s. Its impact on small business was greater
than economic theory predicted. The appreciation of the
yen and the rapid growth of Asian economies are major
factors in explaining the significant change in the
economic structure. In fact this impact can be observed
in the statistics relating to the establishment and closure
of small businesses. Since 1986 the establishment ratio
has followed a downward trend and the closure ratio
has been higher than the opening ratio. In one sense,
this may suggest that the Japanese economy, in which
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small business plays a core role, has lost its vitality for
future growth. In order to revitalize industrial dynamism,
the promotion of venture business may offer one solu-
tion. Being free from the conventional mindset and ap-
proach in forming corporate strategy, venture and new
businesses appear to be in a better position to take
advantage of technology and human resources—the
only two production factors Japanese industry is though
to possess—for the development of unique products
and services. In this regard the demise of the lifetime
employment system has generated an immeasurable
impact upon the labour market. These days the entry
and exit to the labour market has begun to take over
lifetime commitment to one single firm from the gradua-
tion from school to retirement age. This is a blessing in
disguise for small businesses as skilled workers and
qualified staff from large business have become redun-
dant and are willing to join small business to find new
job opportunities. Moreover many young workers select
small businesses to start their job careers.

The age of globalization, information, deregulation,
and competitive markets offers new business oppor-
tunities to venture businesses. At the macro economic
level, savings in Japan have been much higher than
investment, and this means that there is a need to cre-
ate more investment opportunities. At present savings
re moved abroad in search of attractive investment op-
portunities. If they are made available to the domestic
market there are positive consequences for the national
economy. In this context, the emergence of venture
business is important as it offers lucrative investment
opportunities. It is no overstatement to say that the traits
of venture businesses such as flexibility in meeting
market needs, speediness in decision-making, and lack
of bureaucracy will lead to successful investment in a
competitive market. It is often said that large business
tends to lack 'these characteristics, and this explains
why many large businesses have now emphasized flat
organisational hierarchies which devolve decision-
making authority to a number of small groups within
their own organisations.

In spite of a seemingly favourable environment for
venture business in Japan, there stil are many
problems. Compared with the USA, the fundamental
prerequisites in promoting venture business are weak.
First, there is a lack of assessors who are qualified to
take stock of the extent of the risks involved in new
venture business. This weakness has induced large
capital investment into large businesses as they are
relatively free from investment risk and further can offer
sufficient collateral. Second, while venture business is
less constrained by technological development itself,
there is a dearth of supporting services for expediting
the processes of commercialization by venture busi-

ness. For example there is a lack of R&D, legal,
management, and marketing consultancies. In addition,
there are traditionally few “angels” in Japan who can
sponsor venture business. Third, there is a lack of op-
portunities for training and education in the develop-
ment of entrepreneurship.

In order to overcome these constraints, government
has just started to offer two kinds of support systems.
First, support for strengthening managerial, financial,
legal, and technical resources is to be offered to venture
businesses. At this juncture, mention may first be made
of the financial mechanisms available in Japan. In
Japan, just as in other countries given the same condi-
tions, banks are more willing to give loans to large firms
rather than to small firms. There are two financial
mechanisms available in Japan. First, there are govern-
ment financial institutions specifically reserved for small
businesses such as the Small Business Finance Cor-
poration. Second, locally-based small financial institu-
tions are available that provide loans to small
businesses located in the same locality. As the linkages
between them are close both personally and officially,
loans are given based upon mutual trust and con-
fidence. Of course, this does not mean that loans are
made by totally ignoring the risks involved. Third, there
is an institutional mechanism in each prefecture which
functions to reduce or dissipate the business risk of
small firms. The credit guarantee association is a case in
point which acts as a guarantor form small businesses
when they obtain loans from financial institutions. Small
businesses pay commission to obtain the guarantee
and financial institutions obtain insurance from the as-
sociation. Second, as the market for venture businesses
is still immature, the government is going to organise a
“venture plaza” which is something like a market where
efforts are made to match-make venture businesses
with venture capital. As to the first support, a new law
concerning the promotion of creative activities by small
industry was enacted in Apri 1995 with a view to
promoting high-tech venture businesses and R&D inten-
sive new business. This law attempts to induse small
businesses into the area of venture business so that
they will undertake high-tech R&D and commercializa-
tion (see Annexure). The response by small business to
this new law was more than originally anticipated and
more than 500 firms have been accepted as qualified to
receive support. This shows that the spirit of entre-
preneurship in search of R&D-oriented new business
has remained ubiquitous throughout the country. New
technological developments are likely to take place one
after another with cooperation among venture busi-
nesses, R&D institutes, and universities. And this further
indicates that small venture business will lead economic
vitality into the next century.
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Focus

The Global Operations of A Venture

Business

Motoo Matsuura

The paper presents an historical survey of the prolific
growth of the Japanese firm Juken Koggo Co. Ltd.
Since its humble origins during 1965, it manufactures a
wide range of miniature plastic parts vital for sophisti-
cated appliances in semiconductors, IT, etc. Not only
the firm has taken a lead over several other companies
in Japan, but has become globally competitive.

This paper was presented at Top Management Forum (Kyoto Forum)
on “Roles of New Venture in Search of New Frontiers for Revitalizing
Japanese Economy" organised by Asian Productivity Organisation,

Tokyo.

In 1965 when Japan was in the middle of rapid growth
the Juken Kogyo Co., Ltd., was established. It manufac-
tures a wide range of miniature plastic parts which have
a highly advanced and sophisticated technology and
which are supplied to large firms. This may give an im-
pression that Juken is a small subcontracting firm under
the strong and sometimes undue pressure from large
firms. In reality this is not so. More often than not it is
Juken which gives pressure to the large firms. This is
because Juken concentrates on manufacturing activities
which large firms cannot undertake. In this context, it is
also not true that Juken covers a niche market because
it does compete with other firms in the same market.
Unlike other firms which expanded their economies of
scale in particular during the period of high economic
growth in the 1960s and 1970s, Juken opted for limiting
the number of workers to a bare minimum.

It appears that the computer network and the inter-
net have gained an increasing momentum in Japan, but,
in the perception of Juken, they have not been so
popular as claimed by the mass media. In Juken, a per-
sonal computer network was introduced three years
ago and at present all workers in Japan have their own
computers and communication network, in addition a
large number of laptops and mini computers are avail-
able in the firm.

It appears that the computer network
and the internet have gained an in-
creasing momentum in Japan, but, not
been so popular as claimed by the
mass media.

Historical Survey

Traditionally women workers have played an impor-
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tant role in the company and nowadays four section
chiefs out of seven are women. In fact Juken was
surprised to see the enactment of the law concerning
equal employment opportunities between men and
women several years ago as this practice has long been
prevalent in the firm.

It is interesting to note that tha Japanese economy
has met a turning point every ten years. Firms that have
been successful in tiding over each turning point have
grown and stayed in the market. The 1960s was the era
of expanding economies of scale under the aggressive
high growth policies of the government. A number of
large-scale mergers took place during this period in the
steel, banking, and automobile industries. At this time,
Asian countries had become important trade partners
with Japan as the suppliers of oil and the recipients of
goods from Japan.

it is interesting to note that the

Japanese economy has met a turning
point every ten years.

The 1970s was the era when Japan suffered from a
wave of external shocks. One took place in 1971 which
terminated the gold-conversion system in the United
States, thus. introducing the floating exchange rate.
Second, the first oil crisis occurred in 1973. The prime
minister at that time was the major architect of the abor-
tive Japanese Archipelago Remodeling Plan. As he
failed to control hyper-inflation, subsequently aggregate
demand restraint policy was adopted with a view to driv-
ing out the rampant inflation. Naturally this was a big
blow to, among others, small firms as banks hardly
made loans available to them. Even if loans were made
available, few small firms could afford to borrow as the
interest rate was much higher than they could absorb.
The 1970s was also the era when the post-war industrial
revolution took place. Profits derived from these im-
provements were invested in new technological
developments such as energy-saving and pollution con-
trol technologies. Transistor television sets and energy-
saving compact cars established competitive edges in
global markets.

Profits derived from these improve-

ments were invested in new techno-
logical developments such as energy-
saving and pollution control.

Although at that time few Japanese firms recog-
nized the significance of foreign exchange which was
floating every day, Juken was prepared to cope with
such changes as it was a crucial factor in undertaking
joint ventures abroad. In the mid part of the 1970s the
president predicted the following future economic
scenario: the yen was likely to be around ¥100 to one
US dollar in 10 to 15 years time. Consequently many
electric and electronic appliances makers that were
Juken's important customers would shift more than 50
per cent of their production facilities abroad. The scale
of the domestic economy would be reduced by half.
Based upon this scenario, Juken accelerated the pace
of foreign direct investment so that it could avoid the
influence of the volatile foreign exchange rate. By so
doing, the firm could also respond to the needs of long-
time customers who would go abroad.

Strategies

Juken soon established four corporate strategies.
First, that it should develop a core or key technology
based upon the integration of relevant production tech-
nologies. In particular, priority was given to the develop-
ment of manufacturing technologies relating to
die-making and injection molding machines. Second,
that it should develop a data base for numerical control
(NC) machine operations. Third, that it should make the
factory more systematic for the production of energy-
saving molding machines. These are still the main
machines used in Juken's domestic and foreign fac-
tories and they have also been sold to other customers.
Fourth, that in anticipation of the shortage of energy in
the future, it should develop ultra small parts such as
plastic gears and cogs weighing 1/1000g for watches.
This technology was successfully developed and Juken
has produced 10 million parts for watch-making firms.
At present it is now challenging to develop parts weigh-
ing 5/10000g.

At a time when Juken was used to relying upon
statistical quality control methods, it received a very
large order from an automobile firm for one million parts
on the condition that not a single reject would be
tolerated. Although it was indeed a very tall order, the
president decided to accept it. He thought that statisti-
cal quality control was far from sufficient to warrant the
guality of one million parts. He bought all the available
textbooks on QC and studied them for one week
preparing a simple manual of QC operations for
workers. The assignment was successful achieved
without generating a single defect. The interest rate was
around 7.5 to 8.5 per cent. It was just after the second
oil crisis in 1978 and the displacement effects were ob-
served in relation to wages and land prices. Even after
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inflation was subdued, wage and land prices did not
decrease. The annual salary of an average worker at the
age of 22 was ¥ 560,000.

The 1980s was the era when Japanese industry
demonstrated its dynamic power and competitiveness
while US industries suffered from the after-effects of a
bubble economy. From their affluent cash position,
Japanese firms acquired lands and real estate in the
USA. It was claimed that Japan was invincible. While
Japanese industry was at the height of its power, the US
counterpart was working hard to assimilate Japanese
management systems and practices and successfully
implemented corporate restructuring and reengineering.
This became the basis for US industry to regain com-
petitiveness in the 1990s. For example, both General
Motors and Ford have been reinvigorated based upon
the elaborate analysis and assimilation of Toyota's
production system and human relations. Now it was the
turn of the US firms to claim that there was nothing else
they could learn from Japan.

Policy Initiatives

In the 1990s when the bubble economy started to
burst, those finance-oriented entrepreneurs were in
deep trouble as many of them had to settle warrant
bonds which they had issued in anticipation of the in-
crease of their value. The bonds which had been con-
sidered as huge assets now turned into huge debts. In
the meanwhile, the second type of entrepreneur suf-
fered less as they were not required to settle external
financing and loans. In the eyes of the president, even
equity financing should also be considered as a kind of
loan to the extent that firms are obliged to account to
shareholders. So as to avoid interference by share-
holders, Juken had no intention to expand the scale of
the firm through external financing. The president was
the only shareholder and hence neither dividends nor
bonus has been paid. The retention of profits is the only
source to strengthen the firm’s financial position.

In the 1990s finance-oriented entre-
preneurs were in deep trouble as many
of them had to settle warrant bonds
which they had issued in anticipation of
the increase of their value.

The Plaza Accord in 1985 which triggered the sharp
appreciation of the yen gave a warning to Juken that a
fully-fledged globalization of the economy would be in
the offing in the 1990s. The firm started to prepare for

this new paradigm. First, the technological development
achieved during the 1970s and 1980s was further
upgraded. The efficient transfer of technology has been
achieved through the reinforcement of databases
regarding techno-managerial information. The pace of
new technological development has accelerated in
preparation for the next economic recession. Second,
as the value of the yen was predicted to become
stronger in the 1990s, Juken started to establish foreign
subsidiaries from around the mid 1980s. The globaliza-
tion of Juken is still in progress and its nature has be-
come more sophisticated in that strategic alliances have
been made between Juken’s subsidiaries abroad. These
have combined to make new investments in third
countries. Third, it is extremely important to give an
orientation to young workers about the war in Asia and
the ugly acts conducted by the Japanese military for-
ces. The sharing of understanding about the past his-
tory will form the basis to develop harmonious linkages
between Japan and neighbouring Asia. In fact it is no
overstatement to say that Juken has given higher
priority to education on the pre-war Japanese history
rather than to techno-engineering education.

The year 1998 was taken as a watershed year for the
firm. In anticipation of the significance of digital technol-
ogy, it has already started to withdraw from the production
of analogue-based parts and shifted the emphasis to
digital-based parts which are used for computers, CD-
ROMs, and telecommunication equipment. The progress
of globalization is likely to accelerate during the 1990s,
together with an increasing value of the yen. Juken has
adopted a number of corporate strategies in order to
cope with such business environments. First, it has al-
ready started to construct the most up-to-date molding
factory. The firm can be immune from recession only
through the synergistic efforts of lower cost, higher
quality, and quicker delivery (QCD). Orders for goods
never fail to materialize as long as it follows the principle
of QCD both in substance and in spirit. Second, it has
also started to produce the most up-to-date compact
injection molding machines. They have been delivered
to affiliated firms abroad so that Juken can stay competi-
tive in the global market on the basis of a powerful
cooperative network. Third, a plan is underway to com-
plete an ultra-miniature mold manufacturing technology.

As to the relationships with foreign subsidiaries,
Juken has already passed the initial period in technol-
ogy transfer and training where the vertical flow — name-
ly from Juken’s headquarters in Japan to its foreign
subsidiaries in Asia—of technology and experience
prevailed. Nowadays, both parties have established
close linkages on an equal footing. On the one hand,
the parent firm in Japan has been playing a core role in
supplying advanced technology to foreign affiliates,
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while on the other, it has benefited from the marketing
capability possessed by the latter.

The spirit of equal footing is also shown by the plan
that newly-recruited Japanese workers will be sent 1o
the affiliated firm in Singapore to receive training. And
Singaporean fresh workers are to be sent to Japan for
receiving on-the-job training. As the Singapore affiliate
has already acquired the 1SO 9000 certification, the
parent firm is planning to acquire it under the guidance
of the Singapore affiliate. The chairman of the Taiwan
affiliate, who used to be a member of top management
of a famous bank in Taipei, has provided accounting
and management advice to the parent firm on a regular
basis. The parent firm has not asked its affiliates to pay
licensing fees or royalties. This is not because the level
of technology developed by Juken is not up to the satis-
factory level. On the contrary, the level of technology is
extremely high and it has been sold to many firms in
Japan at an extremely high licensing fee. Rather tech-
nology has been provided to subsidiaries on a cost
basis in the light of the spirit of equal footing. Juken
believes that the sharing of resources including technol-
ogy will contribute to the strengthening of the position
of firms like Juken in the global market. Equal footing
leads to mutual trust and hence no contract papers
have so far been prepared within the group in conclud-
ing business dealings. According to Juken's experience,
asian people honor an oral commitment to the fullest
extent, and not a single misunderstanding or problem
has occurred in the past 20 years as far as oral commit-
ments are concerned.

Current Scenario

What is the current position of Juken? At present it
has 80 workers in Japan whose average age is 30.1
years old. The annual salary of a worker aged 24 was ¥4
million in 1995 (no wage difference between sexes). This
salary level was higher than that of large firms and
hence the firm needs to undertake management
rationalization to every extent possible so as to retain
young and qualified workers at the high salary level. The
annual working hours were 1,890 hours and holidays
were 129 days except the annual leave. The interest rate
at present is very low at 2 per cent or less. The annual
domestic sales turnover was ¥3 billion.

The change of the times points to the change inthe
business environment. Every time a new change oc-
curs, small entrepreneurs have to acquire new
knowledge and take new actions. As their resources are
limited compared with large firms, they have to be more
careful to observe and analyze the changes and take
quick action. They will lose to market competition once
they fail to take timely action.

The 1960s was the era of the scale of economies.
The 1970s was the era of quality and production control.
The 1980s was the era of financial management. The
1990s was the era of globalization and business is no
more bound by national borders. And the 21st century
will be the era of the advanced information society. All
these changes took place and will take place in accord-
ance with the needs and requirements of the times.
Juken has a strong conviction that its prosperity can be
derived only from mutual cooperation and assistance
among its affiliated firms in Asia and Europe. Its strong
linkages have made it possible to remain competitive in
domestic and foreign markets. In future, quality control
and production management will not be sufficient to
make firms competitive. They need to develop and ac-
quire advanced information-related manufacturing tech-
nologies. As for Juken, it has already renovated the
production system in such a manner as to cope with
such high technological areas. Take for example, the
manufacturing of the plastic mold. Under normal cir-
cumstances it requires 100 to 200 hours to make it, but
Juken has been able to make it within one hour al-
though this is still at an experimental stage. Once its
commercialization is realized which is coming shortly, it
will be offered to affiliates in Asia. Juken has not askea
affiliates to provide dividends and instead advises them
to strengthen their internal reserves. Should, however,
the patent firm go under in future, it is their duty to
rescue it. As presidents of Asian affiliates are all in their
thirties, the time will soon come when the parent firm is
led by one of them. Moreover it is in the natural course
of events that the top management of Asian affiliates will
join the board of directors of the parent firm. These
strategies have been developed not because the higher
positions offered are due rewards to them but because
they have accumulated experience and know-how

The 1960s was the era of the scale of
economies. The 1970s was the era of
quality and production control. The
1980s was the era of financial manage-
ment. The 1990s was the era of

globalization and business is no more
bound by national borders.

which will strengthen corporate management both at
home and abroad. All information—managerial, ac-
counting, and technology — is open to affiliates as they
can have instant access through the computer network.
Only small firms that can taken advantage of information
technology will be able to survive in the 21st century.

a
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Feature

Globalization & Ecological Responsibility

Udo E. Simonis

Consequent on globalization of economic development
since mid 90s, ecological responsibility has assumed
major technological importance under the banner ‘Sus-
tained Development’. There is an extensive debate on
the deteriorating conditions of the global ecology and
the necessary globalization of environmental policy.
Over-exploitation of natural resources and the destruc-
tion of global eco-systems are the rising issues. The
author of the paper being connected with the UN agen-
cy for environmental policy suggests several vital
measures to ensure these palliatives under severe
competition among industrial nations.

Udo E. Simonis is the Professor for Environmental Policy at the
Science Center (WZB), Berlin; he is also a Member of the Committee
for Development Policy (CDP) of the United Nations.

The term and concept of globalization comprises a
description and a prescription: it describes in the
dominant economic understanding, a widening and
deepening of international flows of commodities,
finance and information into a single, integrated global
market while it prescribes in the prevent political com-
prehension, that national and international markets are
to liberalize further, because only unregulated flows lead
to the best possible results for economic growth and
social welfare. Globalization in the context of liberaliza-
tion is also a powerful ideological instrument in the cur-
rent struggles on distribution both within and between
nations. But this hardly cares for the role of ecology nor
acknowledges this as a global ecological problem. This
is because national economic policies also do not value
ecology very much. Nevertheless or probably exactly
because of that, it's necessary to think about the pos-
sible conflicts over resource-use and environmental
degradation that go along with further globalization of
the economy, and about the resulting need for a
globalization of policy in general and environmental
policy in particular. And in this context, the responsibility
of entrepreneurs has to be addressed.

Globalization in the context of liberaliza-
tion is also a powerful ideological in-
strument in the current struggles on
distribution both within and between
nations.

Economic-ecological Interrelations

There is a very extensive and lively debate on the
bad and worsening conditions of the global ecology
and the necessary globalization of environmental
policy. In particular, over-exploitation of natural resour-
ces and the destruction of global ecosystems are
well-known. On the question of formulating and im-
plementing a globally oriented environmental policy,
remarkable progress, particularly regarding climate
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and biodiversity issues has been made.

The beginning of this policy-process can be dated
back to the first UN-Conference on Human Environment
in Stockholm, 1972; its first highlight was the 1987
report of the World Commission on Environment and
Development, which introduced the term sustainable
development (Fig. 1) as a strategic concept: The old
question of economic growth is still on the agenda but a
second problem—viz. that of a devastating use of na-
ture could no longer be ignored. And in addition to the
traditional question of social justice that of intergenera-
tional justice, of solidarity with the future, came to the
fore.

Economic
growth

Intra-temporal
justice

Sustainable
Development

Use of nature
as resources
and sinks

Inter-temporal
justice

Fig. 1. Aspects of Sustainable Development

While translating the concept of sustainable
development into common language and down to earth
action, the first (intended or unintended) misinterpreta-
tions occurred: Some mistook it for permanent
economic growth, others for a biocentric dictate. The
necessary differentiation between the economic, social
and ecological dimensions of sustainability was not un-
dertaken or sustainability was emptied of all meaning to
ignore any possible conflicts. However, as empirical
studies show, differentiations are made by society: In
Germany, for instance, there stil is a group of
growthmen (approximately 20 per cent) —fewer than in
the past; but there are also post-materialists—ap-
proximately of the same size as the first group. Apart
from these two groups there is a majority of citizens
(about 55 per cent) which is split into the semi-sen-
sibilised affluent, on the one hand, and the disad-
vantaged, on the other hand.

Industrial society is heavily focused on efficiency,
but sufficiency is no taboo and consistency no foreign
word any longer. Consistency, when applied to ecologi-
cal questions, requires the environmentally sound com-

position of material and energy flows as well as a
throughput management of the production systems.

Industrial society is heavily focused on
efficiency, but sufficiency is no taboo
and consistency no foreign word any
longer.

Materials and Energy throughput

For an industrial society in general and of specific
regions in particular, materials and energy throughput is
still much too high. Regarding most of the relevant
material and energy resources there are two aspects:
First, the situation is still on an expansion path through
a change of trends has not yet taken place. Secondly
behind this growth syndrome, understood in material
and energy terms, lies a big distribution problem. The
consequence of this will be that those use used to stand
at the bottom end, namely the developing countries, the
poor regions and the poor social strata, will in future
strengthen their demands for equity concerning the use
of resources and the environment.

The ratio between material throughput caused by
men and material throughput caused by nature also re-
quires further differentiation: there are bigger and
smaller problems. As far as non-renewable resources
and concerned chrome is one of the better cases:
here, anthropogenic material throughput amounts to
only about double the throughput activated by nature
(Fig. 2). The worst case is represented by lead: here,
anthropogenic material throughput is 333 times larger
than natural throughput.

The ratio between material throughput
caused by men and material throughput
caused by nature also requires further
differentiation: there are bigger and
smaller problems.

And what about renewable resources? Consider
freshwater as an example. According to a recent estima-
tion by the United Nations the number of countries suf-
fering from absolute water scarcity might double within
a generation (Table 1). All these and many other ex-
amples show that besides efficiency it is sufficiency and
consistency that is required if ecological responsibility
would be defined for a globalizing economy.
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Table 1: Water Availability in selected countries, in m® per capita

and year
Countries 1992 2010 Changes
accprding to actual estimated in %
regions
Africa
Egypt 30 20 -33
Algeria 730 500 -32
Kenya 560 330 -41
Libya 160 100 -38
Mauritania 190 110 -42
Morocco 1.150 830 -28
Niger 1.690 930 -45
Rwanda 820 440 -46
Somalia 1.390 830 -40
Sudan 1.130 710 -37
South Africa 1.200 760 -37
Tunisia 450 330 -27
Middle East
Israel 330 250 -24
Jordan 190 110 -42
Lebanon 1.410 980 -30
Saudi Arabia 140 70 -50
Syria 550 300 -45
Others
Netherlands 660 600 -9
Singapore 210 190 -10

In the present context only a few of the probable
effects of these energetic and material driving forces
can be enumerated (Ayres and Simonis, 1994).

One of the possibly dramatic effects resulting from
on-going global warming is the rise of the sea level.
Estimates are that a global temperature rise of 2
degrees Celsius would lead within the next century
(medium IPCC scenario) to an average rise of the sea
level by 50 cm. This would affect many people as
about 40 per cent of the world’s population live in
coastal areas.

One of the possibly dramatic effects
resulting from on-going global warming
is the rise of the sea level.

There are other frightening scenarios of possible
future developments. But one need not even look to
the future, also recent natural catastrophes are
frightening (Fig. 3). This is evident for instance from the
data compiled by Minchener Riick-Versicherung, an in-
ternational insurance company.

The dilemma of rapid economic growth could be
illustrated as: Modern man carries a large, ‘ecologic
rucksack’, which still gets heavier, and he marks the
world with a big ‘ecologic footprint’. And the dilemma of
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Fig. 3. Great Natural Catastrophes, 1960-1996

industrial society could be described in the language of
strategic management as disrespect for or total neglect
of the “golden rules of ecological management”.

The dilemma of industrial society could
be described in the language of

strategic management as disrespect for
or total neglect of the ““golden rules of
ecological management”.

Specific Examples

According to data recently published by “Nature”
oil supplies will only last for another 36 years if the
present rate of consumption continues. One of the three
golden rules, however, says that consumption of non-
renewable resources should be balanced by new sup-
plies of renewable resources—for example by a
respective increase in solar energy. Continued over-ex-
ploitation of renewable resources, as now happens in
the case of fish and freshwater means a violation of the
second golden rule according to which the regeneration
capacity of renewable resources should be preserved.

Furthermore, a rapid increase in the world's popula-
tion has to be taken into account; even if the population
should “only” double, the world will become consider-
ably more “crowded”. The present state of “crowded-
ness" has been impressively illustrated by Herman E.
Daly: Taking global Net Primary Production (NPP) as an
indicator, the present world population uses already 40
per cent of the terrestrial NPP. This percentage will rise
to 80 per cent when the population doubles; and so
there will be only little room left for quantitative
economic growth.

There can be no doubt about the fact that the state
of the world has changed from “empty"” to rather “full”
(Fig. 4). The question however is, whether growthman
will acknowledge this in good time or whether nature
will have been irrevocably ruined by the time they come
to their senses. On the other hand, in a steadily filling
world the question whether things can't be managed
differently will certainly be voiced by a steadily growing
number of people.

Ecological Changes

Three decades of study established two different
trends in industrial countries: There is a group of countries
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which continues to be on a course of conflict with nature,
and there is ancther group, which seemsto beataturning
point; in some countries even a clear de-coupling of
economic growth from a further burdening of the environ-
ment has taken place At first glance this seemsto support

the position of those who fully rely on “technical
innovation” —and who consider this the most important
task of modern entrepreneurs. A different conclusion,
however, can also be drawn: Technical innovation is a
necessary but insufficient precondition for a sustainable
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society. We then might have to pay much more attention
to socio-economic innovation.

As an example, 'Do all products have to be sold in
the market, is our economic system exclusively based
on private ownership?' Couldn’t many products be let or
leased instead and might it not be possible that several
people share the use of one product? What can be done
to relieve some of the problems now hampering the
course of the ship (Fig. 5) “Sustainable Development”.
This was the question asked in an Delphi-enquiry by
Austrian; it resulted in the following picture: there will be
a sharpening of conflicts in some areas of economy,
society and politics, but there will also be reliefs, allevia-
tions, and new options.

There is a group of countries which
continues to be on a course of conflict
with nature, and there is another group,
which seems to be at a turning point.

If a strict policy of sustainability leads to shortterm
bu-dens, for example for suppliers of raw materials, then
the 3@ have to be mitigated by income policy. When lob-
bying intensifies because one has to step out of the use
of coal in the medium term then the answer might have
to be found in a pro-active policy of introducing renew-

ables. Industries with high consumption of energy and
materials will probably strongly resist an active climate
policy and adequate solutions have to be found. But
also care has to be taken to avoid regressive impacts of
innovative measures, such as the ecologic tax reform.

If a strict policy of sustainability leads
to shortterm burdens, for example for
suppliers of raw materials, then these
have to be mitigated by income policy.

The mitigation of conflicts over the use of resources
and ecological degradation no doubt will become of
central importance in the course of further globalization
of the economy. On the other hand the globalization of
politics in general and of environmental politics in par-
ticular, should lead to a re-activation of the regional
economy and a reduction of tensions on the labour
market, accompanied by lower ensuing costs for man
and nature.

Ecological Management

The people of the world are united by the vision,
without frontiers and prejudice, without hunger and fear
of destruction. Though one knows that this vision can-
not be realised today or tomorrow, yet one must strive
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step by step to approach this goal established by Willy
Brandt's Declaration in 1986 is the basic tenet of the
Foundation for Development and Peace (SEF).

Conclusions

Entrepreneurs must learn to see themselves as
global citizens and base their actions on global respon-
sibility. To an increasing degree, this responsibility
means ecological responsibility. The demands on
natural resources (the “ecological footprint”) by modern
globalizing economy are too strong and the emissions
of pollutants and waste (the “ecological rucksack”) are
too large and so are destroying the ecologic systems.
The footprints have to become smaller, the rucksacks
lighter—this should be an easily understandable mes-
sage for a sustainable society.

This request not only challenges entrepreneurs, but
also consumers and politicians. And it should not be left
to the future but accepted as a vital task of the
present—because, as the SEF founding declaration
continues: “The future of mankind depends on whether

Entrepreneurs must learn to see them-
selves as global citizens and base their
actions on global responsibility. To an
increasing degree, this responsibility
means ecological responsibility.

we are able to see ourselves as global citizens, ready to
base our actions on global (and this means ecological!
U.E.S.) responsibility”.
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Feature

Adoption of Energy-Efficient Lamps

in Keralam

N. Vijayamohanam Pillai

The present case study analyzes the results of a
household sample survey conducted in Thiruvanan-
thapuram, the capital city of Keralam, to assess the ex-
tent of energy conservation, in the backdrop of the
severe power crisis in the state. This is feasible by
adoption of energy-efficient lighting devices such as
conventional, slim and compact fluorescent lamps and
electronic ballasts. In the present paper the state of
adoption is examined in relation to the theoretically
identified determinants using chi-square tests; a multi-
ple regression approach to interpreting chi-square
analysis throws more light on the sub-category-wise
relationship between adoption and its determinants.

N. Vijayamohanan Pillai is working in Centre for Development
Studies, Prasanth Nawgar, Medical College, PO., Ulloor, Trivandrum-
695 014.

Keralam has been passing through a very severe
power crisis for a long time. It has literally plunged into
the darkness of load-shedding and power cuts since the
turn of the eighties that brought in recurring draught.
The sole dependence on hydro-power has left the sys-
tem at the mercy of the natural vagaries; coupled with
this has been the sluggish growth in installed capacity.
During the last 20 years since 1976-77, Keralam has
added just 497 mega watts (mw) to its installed generat-
ing capacity and during the last 10 years a meagre 32
Mw only! Based on the 14th Power Survey, it is reported
that the deficit between the power requirement and the
availability in the State would be as high as 1142 Mw by
2000.

The sole dependence on hydro-power
has left the system at the mercy of the
natural vagaries; coupled with this has
been the sluggish growth in installed
capacity.

Energy conservation assumes added significance in
such a pathetic situation of crisis (Govt. of India, 1986).
The rural energy crisis, identified with firewood crisis for
cooking (Ravindra Nath and Shailaja, 1986), has led to
the development of the fuel-efficient, smokeless and time-
saving cooking stone in India, the diffusion of which is
facilitated under the National Frogramme on Improved
Chulha (NPIC). Fluorescent lamps (FLs) and compact
fluorescent lamps (CFLs) have already made the electric
lighting more efficient. While an ordinary bulb (incandes-
cent lamp, IL) has an efficiency of only 22 lum em/watt,
a fluorescent tube light (40 watts) has 64 lumen/watt and
a slim tub light (36 watts) has 70 lumen/ watt efficiency
(Deo, Modak and Shukla, 1991). Thus the FLs not only
yields more light, but also saves power, a slim tube light,
compared with an IL (60 watts), saves more than 40 units
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of electricity a year, assuming the lamp is used for 5 hours
a day. CFL is much more efficient, an 11 watts CFL, which
consumes only 13 watts of electric power, is much more
luminous than a 60 watts IL, saving at the same time 47
watts of power per lamp. Thus using a CFL results in a
saving of about 86 units of electricity a year, assuming a
lighting period of 5 hours a day. If a household has 4 or
5 lamps, this then implies an immense saving of electricity
in, say, Keralam as a whole with about 35 lakhs electrified
households. As one unit electricity saved is equivalent to
one unit generated, this in turn implies huge savings in
additional capacity costs and working expenses.
Moreover, CFL has a life expectancy of some 8 times that
of IL; but is costlier.

Using electronic ballast instead of conventional
choke with FL also has a number of benefits in addition
to energy saving, such as flickerfree light, instan-
taneous start even at low voltage, etc. While an ordinary
FL choke consumes 10-15 watts of power, electronic
choke takes in only 2-3 watts power. Thus substitution
of electronic choke (EC) for conventional one with a FL
results in a saving of about 22 units of electricity a year,
assuming a 5-hour lighting period a day.

Using electronic ballast instead of con-
ventional choke with Fluorescent lamp
has a benefit in addition to energy
saving, such as flicker-free light, instan-
taneous start even at low voltage.

In Keralam, the Agency for Non-Conventional Energy
and Rural Technology (ANERT), established by the State
Government in 1986, functions as a nodal agency
engaged in the process of spreading the message of
renewable sources of energy and energy conservation
among the various sections of the society. A number of
other institutions and voluntary organisations are also

there in the field involved in the dissemination of energy-

efficient technologies (EETs) through awareness
programmes, distribution of energy-saving devices at
subsidized rates, etc. During 1992-97, ANERT distributed,
besides other devices, 34000 electronic chokes and
22000 CFLs as part of implementation of diffusion of
energy-saving devices under the Integrated Rural Energy
Programme (IREP), and conducted 123 energy conser-
vation exhibitions, 841 user education programmes and
425 awareness campaigns (Gowt. of Keralam, 1997, p. 67).

Determinants of the Adoption of Technology

Energy efficiency improvement has been widely
recognized as a major option for the developing

countries (DCs) in their quest for environmentally sound
and sustainable energy development; as such measures
have the advantage of encouraging reductions in ener-
gy requirements and the associated polluting emissions.
Price and institutional reforms are in general expected
to provide strong incentives to the adoption of such
strategies (World Bank, 1992, p. 118).

Energy efficiency improvement has

been widely recognized as a major op-
tion for the developing countries in their
quest for environmentally sound and
sustainable energy development.

The factors that determine the diffusion of EETs are
generally analyzed in a broad framework of analogy to
the rate of acceptance of technological innovation in
industry and in agriculture. Most of the earlier studies on
the diffusion of technology in industry have shared the
view that the observed changes, both spatial and
chronological, in the distribution of particular innova-
tions, are determined by economic variables (Rosen-
berg, 1971, p. 209), and not only by ignorance
Mansfield (1968, Ch. 7).

Another aspect of the diffusion process studied
concerns the types of firms that are quick to adopt new
technology. Mansfield (1968, Ch. 8) suggests that size
of firm is the main determinant, given the profitability of
the innovation; larger firms are more efficient. Carter
and Wiliams (1958) have earlier suggested that
managerial attitudes are also a determinant of the will-
ingness to adopt new technologies quickly (Mansfield,
1969; Globerman, 1975; Metcalfe, 1970 and Romeo,
1977).

The variables thus recognized as determining the
diffusion of industrial innovation, along with other socio-
demographic variables, have been explored for their roles
in the efficient-technology adoption in agriculture and
recently in energy use. The important variables singled
out at the end-use level in general are discussed below:

Information

Information on energy prices and costs of the EELT
devices (FL, CFL and EC) is an important prerequisite
for rational investment decision on them by a consumer
(Sutherland, 1991; Howarth and Anderson, 1993;
Sanstad and Howarth, 1994; Jaffe and Stavins, 1994;
Levine et al, 1995). Better information in the form of
energy efficiency labeling or advisory services to help
consumers make more informed decisions is required,
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as the consumers are often ignorant of the energy per-
formance of the appliances they buy and their decisions
are usually based on financial and aesthetic grounds
(World Bank, 1992, p. 117; Hill, O’keefe and Snape,
1995, p. 80). The households’ state of information is
usually represented by the level of their knowledge of
average electricity tariff (energy prices), costs of the
EELT devices and technical knowledge of energy ef-
ficiency (energy savings) of these devices. The level of
this technical knowledge is assessed through a ques-
tionnaire distributed to the households. A technical
knowledge score is developed from the answers to
these questions by assigning ‘1" for the correct answer
and ‘0" otherwise and taking the sum of the correct
answers to represent the scope (Shrestha and Kar-
macharya, 1998; Herdt and Mandac, 1981).

Cognitive Skills

The mere presentation of factual information or ad-
visory service need not induce individuals to act ration-
ally. Rational decision making presupposes cognitive
processes also (Simon, 1967; Howarth and Anderson,
1993; Sanstad and Howarth, 1994; Levine et al, 1995).
Formal schooling is generally hypothesized to go a long
way towards determining and developing an individual’s
cognitive processes (Schultz, 1975; Jamison and Lau,
1982; Rahm and Huffman, 1984).

The mere presentation of factual infor-
mation or advisory service need not in-
duce individuals to act rationally.

Rational decision making presupposes
cognitive processes also.

Occupancy Hypothesis

In the rental housing market, there is a split between
the property developer (owner) and the user (tenant),
and their interests often diverge. Property owners often
decide upon investment in energy-conserving options
only upon occupancy factor (Train, 1985; Sutherland,
1990). On the other hand, the tenant, who is always in
mobility, may not have the incentive to finance the in-
vestments, unless he is assured that he can take away
the EELT devices he has installed once he terminates
the tenancy (Maillet, 1986; Clerc, 1986; Fisher and Roth-
kopf, 1989; Howarth and Anderson, 1993; Jaffe and
Stavins, 1994; Sanstad and Howarth, 1994; Levine et al,
1995; Haugland, 1996). Occupancy status (owner or
tenant) of the household is taken in most of the studies
to represent the significance of this hypothesis.

Risk and Uncertainty

The risk and uncertainty of profitability in the case of
an unfamiliar technology is another important deter-
minant to be considered (Feder, Just and Zilberman,
1985), as the investors are in general risk-averse. The
diffusion of a new technology is largely facilitated by the
spread of information on its availability, profitability and
other efficiency characteristics as well as by the
demonstration effects (Grilliches, 1957; Thirtle and Rut-
tan, 1987). Further, heavily advertised consumer
products are found to have faster diffusion process
(Lekvall and Wahlbin, 1973; Ozga, 1960). That is, the
potential adopters’ exposure to different aspects of
EETs through various formal communication channels
and informal sources tends to reduce their subjective
certainty (Harriss, 1972; Grilliches, 1980).

The risk and uncertainty of profitability
in the case of an unfamiliar technology
is an important determinant to be con-
sidered.

An exposure score is developed by assigning ‘1’ for
each source of information (four formal and three infor-
mal, as given above) from which the decision-maker has
come to know about the technology, and by taking the
sum as the total exposure score for him (Shrestha and
Karmacharya, 1998).

Capital Market Accessibility

Installation of EELT devices, as compared with the
conventional ones, involves higher initial costs, which
for many households are often beyond their reasonable
reach. This necessitates having recourse to the capital
market. However, the capital market being imperfect in
most of the DCs, the poor have relatively limited access
to credit (Basu, 1997) and often have to pay substantial
premium on borrowings. Such situations force the poor,
to require much higher rates of return on the installation
of EELT devices (World Bank, 1992; Sanstad and
Howarth, 1994; Levine et al, 1995), or rather, a very
small time of recovery’ for the investment (Maillet, 1986).

Methodology

This array of determinants, identified by the theoreti-
cal analyses to hypothesize various consumer-level bar-
riers to the adoption of EELTs, has been studied in terms
of their proxies in a number of empirical papers. While
some studies are devoted to testing the statistical
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validity or ine nypothesized barriers (Sutherland, 1990,
1991, Ingham, Maw and Ulph, 1991; Shrestha and Kar-
macharya, 1998), others (especially in the DCs) limit the
scope of the analysis to a ranking of the barriers (Parikh,
Reddy, Banerjee and Koundinya, 1996; Reddy and
Shresths, 1998; Latif and Shrestha, 1997). Generally, the
use of chi-square test in such studies should be subject
to some important caveats in that, it is not a measure of
the degree of relationship, but is only a test of whether
or not a null hypothesis of no association should be
rejected (Best, 1981, p. 287; Thompson, 1994). How-
ever, as the chi-square distribution, upon reaching v =
30 degree of freedom (df), becomes basically symmetri-
cal and approximates the normal distribution, an ob-
vious relationship between chi-square and commonly
used parametric tests can be found to exist.

In multiple linear regression, the proportion of
variance shared between the dependent variable and
the predlctors is reported as the coefficient of deter-
mination, R2. A similar proportion-of- shared-variance in-
terpretation is possible in contingency chi- square
applications when a!l variables are categorical. Thus the
interpretation of R? in the general linear model may be
carried over to the analysis of contingency tables (Leit-
ner, 1979). That is, the omnibus chi-square value calcu-
lated from a contingency table can be converted into a
proportion of shared variance by dividing it by the total
sample size, N, i.e., R?® = ¥%N. As the omnibus chi-
square value is the sum of all the individual cell chi-
square values, for each cell we can estimate the
corresponding R? value (by dividing the cell chi-square
value by N).

The omnibus chi-square value does not specify
which combination of categories contributes more or
less to statistical significance, a standardized residual
(SR) for each cell can be used to determine which dis-
crepancies between the observed and the expected
values are larger or smaller than might be expected by
chance (Haberman, 1978; Marascuilo and McSweeney,
1977; Reynolds, 1984; Siegel and Castellan, 1988). It is
equal to the square root of the cell chi-square values,
with the sign (positive or negative) of the difference be-
tween the observed and the expected values. As a rule
of thumb, if a SR is greater than 2 in absolute value, it
can be concluded that the residual contributes to the
overall significance of the chi-square value (Haberman,
1973).

However, the results based on the analysis of stand-
ardized residual discrimination and interpretability; that
is, it provides no insight into the relative and absolute
contributions of the individual cells. The relative con-
tribution, i.e., the percentage contribution of each cell to
the overall test statistic, is estimated by dividing each

cell chi-square value by the omnibus chi-square value.
An absolute contribution to the proportion of variance
shared by the two factors of a contmgency table is ob-
tained from the respective cell R? value (the cell chi-
square value divided by N) as a percentage.

The results based on the analysis of
standardized residual discrimination

and interpretability; that is, it provides
no insight into the relative and absolute
contributions of the individual cells.

Thus what distinguishes the present paper from the
earlier studies is such a regression approach to inter-
preting chi-square contingency table analysis, that
adds, to a test of null hypothesis of no-association, fur-
ther meaning by finding significant relationship between
the sub-categories.

Results

Using the above methodology a sample survey on
the state and determinants of the adoption of energy-ef-
ficient lighting devices (conventional and slim FLs, CFLs,
and ECs) by households in the capital city of Keralam
(Thiruvananthapuram) has been conducted. In all, 450
households were surveyed at randomin different localities
of the city, using a structured questionnaire, during the
four months of June-September in 1998.

The state of adoption of EELTs is taken as a
dichotomous qualitative variable, and, accordingly the
respondents using at least one energy-efficient lamp
(EEL) are categorized as ‘adopters’ and others as ‘non-
adopters’, (note that the use of EC presupposes the
adoption of EEL). Table 1 presents the basic charac-
teristics of the households surveyed.

Adoption of FL has been found to be very common
among the city households; as many as 91 per cent of
the surveyed households are in this category and only
42 have remained as all-IlL.-households. However, the
proportion of adopters falls progressively in the case of
other more efficient lamps (generally below 15%). Out of
the 450 sample respondents, about 14 per cent have
professional and technical education, 36 per cent,
Master and above, 31 per cent, Bachelor and the
remaining 19 per cent, Pre-Degree and below.

The adopters of CFL and EC have been found to be
better informed about the major parameters that help
assess the cost effectiveness of the EELTs than others
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Table 1: Characteristics of the Sample Households

Conventional Con. FL with Slim FL Slim FL with CFL CFL with EC
FL EC EC
Adop- Non- Adop- Non- Adop- Non- Adop- Non- Adop- Non- Adop- Non-
ters  Adop- ters Adop- ters  Adop- ters  Adop- ters Adop- ters  Adop-
ters ters ters ters _ ters ters
No. of households 408 42 69 381 139 31 53 397 62 388 44 406
Average No. of EELs 6 7 4 6 6 6 5 6 - 5 3 6
Average age (years) 38 49 36 43 36 46 33 43 31 40 30 42
Proportion of respondents
providing correct information on:
(a) Electricity tariff (%) 26.5 19.1 638 252 345 257 679 232 774 206 a3 232
(b) Costs of EEL 346 262 725 268 396 312 755 282 806 26.3 800 288
devices (%)
Average technical 2.0 1.9 a7 1.9 24 1.8 27 1.9 2.8 1.9 3.0 1.9
knowledge score
Education
Pre-Degree/+2 & 18.1 26.2 145 197 158 203 13.2 19.7 113 200 15.9 19.2
below (%)
Bachelor (%) 299  38.1 290 310 288 315 32.1 305 452 284 295 308
Master & above (%) 370 262 36.2 36.0 38.1 35.0 170 385 129 397 159 382
Professional & 15.0 9.5 20.3 13.3 17.3 13.2 sr.r 113 306 11.9 387 11.8
Technical (%)
Occupancy status
Owner (%) 836 452 928 77.7 89.2 759 925 783 935 77.8 932 786
Tenant (%) 16.4 54.8 T2 22.3 10.8 241 75 217 6.5 222 6.8 21.4
Average exposure 3.7 1.1 3.9 1.8 4.4 26 4.9 3.0 5.8 3.2 6.1 3.3
score
Average implicit 193 224 19.9 231 200 233 214 250 220 268 221 26.6
discount rate (%)

Notes: FL = fluorescent lamp
CFL = compact fluorescent lamp

including the adopters of FL, as illustrated by the level of
knowledge they have about the electricity tariffs and the
cost of the EEL devices. Only about 28m per cent of the
total respondents have had correct information on the
average energy rates they pay and about 34 per cent,
on the costs of the EEL devices. The average electricity
tariffs are Rs. 0.70, 0.90, 1.10, 1.60 and 2.10 per unit
respectively for the households in Keralam that con-
sume up to 100, 101 to 150, 151 to 200, 201 to 300 and’
above 300 units per month.

The higher exposure score of the adopter-
households points towards the significance of the com-
munication channels, that tend to guide the prospective
adopters in their safer decision-making. Out of the 450
respondents, about 23 per cent, through other formal
sources (leaflets, supply agents, advisory services and
billboards), whereas about 26 per cent, through the in-

CFL = compact fluorescent lamp
EC = electronic choke

Con. FL = conventional FL

formal channels of friends/relatives and only nearly 3
per cent, through neighbours.

Most of the respondents were initially unaware of
the scarcity premium of capital shortage. However, they
responded well to a little bit of effort at educating them
on this matter and the implicit discount rate they have
then required ranges from 15-32 per cent. While 26 per
cent of the total respondents have required discount
rates of 14-17 per cent in line with the bank rates, 36 per
cent have required usurious rates in the range of 18-25
per cent, and the remaining 38 per cent, above that.
Evidently, adoption or non-adoption of costlier EEL
devices involves higher discount rates for the sample
respondents.

Table 2 presents the results of the chi-square tests
on various hypotheses, as discussed above, on the

444

Adoption of Energy-Efficient Lamps




determinants of the adoption of EEL devices. The null
hypotheses to be tested are that there is no association
between adoption of EEL devices and (a) the household
decision maker's state of information (proxied in terms
of knowledge about electricity tariff, costs of the EEL
devices and their energy efficiencies), (b) the decision
maker’'s cognitive skills (in terms of education), (c) the
occupancy hypothesis (in terms of the occupancy
status of the household), (d) risk and uncertainty (in
terms of the decision maker's exposure to different
communication channels), and (e) capital accessibility
(in terms of the implicit discount rate).

The association of adoption with the occupancy
status and with the exposure to communication sources
(i.e., risk and uncertainty) also is established in all the
cases. However, adoption seems to be independent of
capital accessibility (discount rate) in the cases of both
conventional and slim FL, though they are associated in
the other cases of costlier devices.

Now when one turns to further interpretation of
these results in terms of regression approach. In Table
2, R? values corresponding to the estimated chi-square
values are also reported. Thus, for example, the
household decision-maker’s state of knowledge of the
average electricity tariff has significant bearing on his
adoption of conventional FL with EC, and that
knowledge accounts for 9.4 per cent of the variance in
adoption. In general, the knowledge of energy rates sig-
nificantly explains 0.7-11.9 per cent of variance in the
adoption of EEL devices, and the knowledge of the cost
of these devices, 0.7-10.3 per cent. Similarly, the
relationship between the decision maker's technical
knowledge and his adoption of EEL devices significantly
accounts for 4.1-15.2 per cent of shared variance. In
general, only the owner-occupied households invest sig-
nificantly in EEL devices (corroborating the occupancy
hypothesis), and this occupancy status explains 1.2-8.5
per cent of variance in adoption of different devices.
Risk and uncertainty also is a major factor accounting
for 2.8-4.5 per cent of variance in adoption of EEL
devices. The relationship between capital accessibilitv
and adoption of costlier EEL devices accounts for 2.6-
5.0 per cent shared variance.

The next question is: which category cells con-
tribute the most to the statistically significant relation-
ship? This is explained using standardized residuals and
relative and absolute contribution, reported in Table 3.
Only the significant results are reproduced; we use the
rule of thumb of greater-than-two-in-absolute-value to
test the significance of the SRs.

In the case of the respondents’ state of knowledge
about energy rates and cost of EEL devices, the SRs are

significant only for the costlier devices. Thus, the SR of
the contingency cell relating the adoption of convention-
al FL with EC to the correct knowledge of electricity
tariff is 5.4 and to incorrect knowledge, -3.43. This
means that the respondents having such correct
knowledge have adopted conventional FL with EC sig-
nificantly more than expected and those having incor-
rect knowledge, significantly less than expected. These
two cells have contributed about 78 per cent and 28 per
cent respectively to the statistically significant omnibus
chi-square value. The very insignificant relative contribu-
tions of the other two cells (non-adoption vis-a-vis cor-
rect and incorrect knowledge) add further meaning to
interpreting the results. In terms of absolute contribu-
tion, the finding that the respondents having correct
knowledge of energy rates are significantly more likely
than expected to adopt conventional FL with EC has
accounted for 6.4 per cent of the variance shared be-
tween the respondents’ state of knowledge of energy
rates and state of adoption of FL with EC; and the find-
ing that those having incorrect knowledge are sig-
nificantly less likely than expected to adopt has
explained 2.6 per cent of the shared variance. The same
qualitative interpretation follows for other cases of
costlier EEL devices also, as well as for the results
regarding knowledge of the cost of EEL devices. Thus,
in general, the adoption of costlier EEL devices by the
households having correct knowledge about electricity
rates and the appliance costs has been found to be
significantly more than expected and by those with in-
correct knowledge, significantly less than expected.

The adoption of costlier EEL devices by
the households having correct know-
ledge about electricity rates and the
appliance costs has been found to be
significantly more than expected and by
those with incorrect knowledge.

In the case of conventional FL, the statistical sig-
nificance of the omnibus chi-square value that con-
firms the association between the decision-maker’s
state of technical knowledge on energy efficiency of
the different EEL devices and his state of adoption of
convenuonal FL is largely contributed to by the as-
sociation between low technical scores and the con-
sequent non-adoption.

As already mentioned, cognitive skills nurtured by
education seems to have some effect only on the adop-
tion of the costlier EEL devices. Even in these cases,
significant contributions to the higher omnibus chi-
square values have come from only two categories of
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Table 2: Results of the Chi-Square Test and Inferences

Conventional FL Conventional FL with EC Slim FL
Determinants Calcula- df Statistical Calcula- df Statistical Calcula- df Statistical
(Proxies in brackets) ted chi- inference ted chi- inference ted chi- inference
square on Ho. square on Ho. square on Ho.
value (R- value (R- value (R-
square in square in square in
brackets) brackets) brackets)
1 Information 1.16 1 accepted 42.42 1 rejected 3.26 1 rejected +
(Knowledge of (0.003) (0.094) (0.007)
(a) electricity tariff
(b) costs of EEL devices 1.06 1 accepted 22.23 1 rejected 2.98 1 rejected +
(0.002) (0.049) (0.007)
(c) efficiency rating) 18.6 3 rejected 41.7 3 rejected 316 3 rejected
(0.041) (0.093) (0.070)
2 Cognitive skills 4.18 3 accepted 2.76 3 accepted 2.61 3 accepted
(Education) (0.009) (0.006) (0.006)
3. Occupancy 38.18 1 rejected 8.28 1 rejected# 10.66 1 rejected#
hypothesis (0.085) (0.018) (0.024)
(Occupancy status)
4. Risk & uncertainty 20.15 3 rejected 12.5 3 rejected* 17 (0.039) 3 rejected
(Exposure to (0.045) (0.028)
communication)
8. Capital accessibility 0.6 2 accepted 22.55 2 rejected 293 2 accepted
(Implicit discount rate)  (0.001) (0.050) (0.007)
(Table 2 Contd.)
Slim FL with EC CFL CFL with EC
Determinants Calcula- df Statistical Calcula- df Statistical Calcula- df Statistical
(Proxies in brackets) ted chi- inference ted chi- inference ted chi- inference
sq e on Ho. square on Ho. square on Ho.
value (R- value (R- value (R-
square in square in square in
brackets) brackets) brackets)
1. Information 46.46 1 rejected 36.39 1 rejected 535 1 rejected
(Knowledge of (0.103) (0.081) (0.119)
(a) electricity tariff
(b) costs of EEL devices 46.17 1 rejected 30.16 1 rejected 44.89 1 rejected
(0.103) (0.067) (0.10)
(c) efficiency rating) 55.66 3 rejected 52.46 3 rejected 68.24 3 rejected
(0.124) (0.117) (0.152)
2 Cognitive skills 27.58 3 rejected 30.58 3 rejected 28.05 3 rejected
(Education) (0.061) (0.068) (0.062)
3. Occupancy 8.82 1 rejected ™ 8.25 1 rejected# 5.3 1 rejected ©
hypothesis (0.020) (0.018) (0.012)
(Occupancy status)
4, Risk & uncertainty 13.26 3 rejected* 15.66 3 rejected# 13.89 3 rejected#
(Exposure to (0.029) (0.035) (0.031)
communication)
5. Capital accessibility 12.2 2 rejected# 15.57 2 rejected# 11.56 2 rejected*
(Implicit discount rate)  (0.027) (0.035) (0.026)
Notes: = Ho is rejected at 10% significance level rejected* = rejected at 1% level
others are rejected at less than 0.1% level Ho = null hypothesis of no association
rejected ~ = rejected at 2.5% level rejected# = rejected at 0.5% level

df = degrees of freedom
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Table 3: Statistically significant standardized residuals and relative and absolute contributions of the cells of the contingency tables

Conventional FL

Con. FL with EC

Slim FL

Slim FL with EC

CFL

CFL with EC

SR RC AC

SR RC AC

SR

RC AC

SR RC AC

SR RC AC

SR RC AC

1. Information

Adoption xcorrect
knowledge

(a) electricity tariff

(b) cost of EEL
devices

Adoptionx incorrect
knowledge

(a) electricity tariff

(b) cost of EEL
devices

Adoptionx technical
knowledge

Score 2
Score 3
Score 4

Non-adortion x
tech. knowledge

Score 1
Score 2
2. Cognitive skills
Adoption xeducation
Master & above

Professional &
technical

3. Occupancy
hypothesis

Adoption xoccu-
pancy status

Tenant

Non-adoption x
occup. status

Owner
Tenant

4. Risk &
uncertainty

Adoption xexposure
to communication

Leaflets etc.
Friends/relatives

Non-adoption x
exposure

Leaflets etc.

Friends/relatives
5. Capital

accessibility

Adoption x
discount rate

Bank rate

Above usurious
rate

271 39.59 1.64
-2.80 42.20 1.74

-2.57 17.33 1.47
490 629 534

-2.98 44.12 1.98
-2.19 2382 1.07

5.37 67.90
3.54 56.51

6.40
279

-3.43 27.71
-2.51 28.26

261
1.40

-2.45 14.35
3.66 32.08
3.86 35.71

133
297
3.31

-237 6773 125

2.14 3663 1.02
-2.09 3482 097

3.67 59.74 3.0
-2.19 21.23 1.06

-2.47 19.27
2,67 22.52
293 27.20

-2.14 42.86

2.24 28.46

1.35
1.58
1.91

1.02

1.1

5.42 63.28
5.19 58.24

6.53
5.98

-3.41 24.98
=-3.72 29.95

2,58
3.07

4.48 36.06
5.01 45.01

4.46
5.57

-2.29 19.08
3.24 38.07

147
233

-2.03 46.58 0.91

2.01 3042 0.80
-2.35 4167 1.23

2.37 46.04
-2.25 41.00

1.25
1.13

4.71 61.07
4.15 57.01

4.94
3.82

-3.02 24.98
-2.97 20.20

2.02
1.96

4.11 32.15
4.38 36.53

3.76
4.26

-2.98 29.14
3.33 36.34

1.98
247

-2.17 56.86 1.04

233 3464 1.21
-2.50 39.91 1.39

262 44.00 1.52
-2.52 40.70 1.41

5.82
5.16

63.41
59.41

7.54
5.93

-3.77
=3.7

26.59
30.73

3.16
3.07

4.89
5.31

34.99
41.32

5.31
6.27

1.13
3.34

-2.25
3.87

18.05
53.51

7218 085

1.17
1.35

2.29 37.81
-2.47 4391

243 50.92
-2.13 39.19

1.31
1.01

Notes: SR = standardized residuals;

RC = relative ?or'ntribution (%);

AC = absolute contribution (%)
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educational level —Master's Degree and above, and
professional and technical Degrees.

The survey results have supported the occupancy
hypothesis that justifies investment in cost-effective EEL
devices in the owner-occupied buildings, but not in the
tenant-occupied ones. The significance of this relation-
ship in the case of conventional FL is largely contributed
to by its non-adoption by the respondents in accord-
ance with their occupancy status.

The survey results have supported the
occupancy hypothesis that justifies in-
vestment in cost-effective EEL devices
in the owner-occupied buildings, but
not in the tenant-occupied ones.

The respondents’ exposures to the formal com-
munication channels of leaflets/supply agents/advisory
services/billboards and to the informal sources of
friends/relatives also have been the major contributor to
the statistical significance of the relationship of the state
of adoption to the risk and uncertainty involved in it. The
adoption of all the EEL devices except the conventional
FL has been largely influenced by these two sources of
information.

The less-than-expected adoption of most of the EEL
devices by the respondents who came to know of these
devices from their friends/relatives and the very insig-
nificant role of the other informal communication source
(neighbours) are enough indicators of the anomic social
setting into which the life of the typical urban Keralite
has of late shrunk. Warren and Clifford (1975) have
shown that there are major differences in energy con-
servation behaviour by type of social setting/neighbour-
hood. Sources of information used have varied by
neighbourhood type, with the integral setting conducive
to the use of all information sources from mass media to
interpersonal discussion, and the anomic setting, at the
other extreme, making little use of any information
resource.

Larger contributions to the statistical significance of
the association between capital accessibility (in terms of
implicit discount rate) and state of adoption of the
costlier EEL devices have come from the adopter-
households requiring discount rates in the range of the
formal bank rates as well as above the usurious rates
only. While the households satisfied with the former
rates have adopted the costlier EEL devices significantly
more than expected, those requiring above-usurious
rates have adopted significantly less than expected.

Conclusions

The paper presents some of the results of a sample
survey carried out to assess the extent of the adoption
of EEL devices by the households in the capital city of
Keralam. The major determinants of such adoption have
been theoretically identified at the consumer level and
tested for statistical significance using proxy variables.
One of the major results of interest has been regarding
the inefficacy of the cognitive skills (proxied through
education) in determining the adoption of some of the
common EEL devices; even in the case of the costlier
devices, non-technical education of higher levels ap-
pears to have failed to induce adoption to the expected
extent. Another surprising result exposes the |-don't-
care-who-lives-next-door syndrome of the urban
Keralites: neighbours have contributed very negligibly to
the communication sources open to the adopters and
for those respondents guided by friends/relatives, adop-
tion has been significantly less than expected. The oc-
cupancy hypothesis stands valid as the tenants’
adoption rate remains significantly less than expected.
The occupancy hypothesis stands valid as the tenants’
adoption rate remains significantly less than expected.
While those households requiring moderate discount
rates have adopted the costlier devices significantly
more than expected, those requiring exorbitantly
usurious rates have made investments in these devices
much less than expected.

Besides these variables generally considered, other
factors such as price, income, etc., also affect the
adoption decisions considerably. While there would be
strong pressures for more effective use of energy, if its
prices were to account for external costs and scarcity
(Hill, O’keefe and Snape, 1995, pp. 80-81), higher costs
of the EETs tend to dampen the spirit of conservation,
the prospective adopters thus requiring much higher
rates of return. This has led many countries to intro-
duce subsidies for new types of energy-saving invest-
ments by electricity customers (World Bank, 1992, p.
117).

Though the regression approach to interpreting
the contingency table analysis used in this study has
yielded significant insight into the behaviour of the
sub-categories of the determinants in relation to the
state of adoption, more information can still be
elicited by a formal quantification of the relationship in
the framework of qualitative choice models, e.g.,
probit and logit models.
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Feature

Impact of Information Technology on
Organisational Effectiveness

D.K. Banwet, Vinayshil Gautam & Rakesh Shalia

As the information technology expenditures of
enterprises are now recognised as a significant
balance sheet item it becomes important to analyse the
strategic role of IT. In the present study involving 18
large organisations having successful information sys-
tems, the impact of Information Technology on or-
ganisational effectiveness has been examined. The
results indicate that the information technology has a
strong impact on organisational effectiveness, which
was measured by organisation’s goal attainment func-
tion, human resource function, adaptive and integrative
function. It is seen from the findings of the study that
the impact of IT on organisational effectiveness is in-
strumental to the successful implementation and usage
of such systems in the organisation.

D.K. Banwet is Professor and Head, Vinayshil Gautam is a Professor
and Rakesh Shalia is a Research Scholar at Department of
Management Studies, Indian Institute of Technology Delhi, Hauz
Khas, New Delhi-110 016.

It has always been difficult to assess the benefits and
the impact of information Technology investments (Cher-
navy and Dickson, 1974). Measuring the effectiveness of
IT has consistently ranked as one of the top ten issues
in major surveys of Information Technology Management
(Haris and Ball, 1982, Dickson et al, 1984, Brancheau and
Wetherbe, 1987). Although IT evaluation measures have
been developed in the past (King and Epstern, 1983,
Srinivasan 1985), a new requirement has emergec in
Indian industries where IT is slowly acquiring a significant
place and IT expenditures are now recognised as an
important balance sheet item. There is a need to assess
the strategic role of technology and the impact of IT on
organisational effectiveness. In the Indian context the
impact of IT on organisation has been meager. Very little
systematic effort has been carried out which can be
considered adequate in terms of coverage, comprehen-
siveness and validity of conclusions.

In the Indian context the impact of IT on
organisation has been meager. Very lit-
tle systematic effort has been carried
out in terms of coverage, comprehen-
siveness and validity of conclusions.

In this paper to assess the impact of IT on organisa-
tional effectiveness, the problem of effectiveness meas-
urement and different studies carried out on
organisational effectiveness have been incorporated.

Organisational Effectiveness

There have been many attempts to define and
measure the effectiveness of organisations, most within
last 20 to 25 years. For instance, the “Survey of
Organisations” is a diagnostic instrument designed to
measure “certain critical dimensions of organisational
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Fig. 1. Conceptual Model

climate, managerial leadership, peer behaviour, group
processes and satisfaction” (Taylor and Bowers 1972).
Steers (1975) reviewed 17 organisational studies, and
summarized the 14 evaluation criteria mentioned in two
or more cases. Of these, ‘adaptability/flexibility’ was
mentioned in over half of the studies reviewed, and
‘productivity’ and ‘job satisfaction’ in about a third. All
other criteria were mentioned in less than a quarter of
the studies reviewed.

Campbell (1977) reviewed the organisational effec-
tiveness literature, suggesting “how criterion measures
of organisational effectiveness should be developed so
that they can be used to compare organisations,
evaluate the effects of organisational development ef-
forts, and determine what characteristics of organisa-
tions are significantly associated with organisational
~ffectiveness as a basic construct.”

Miles (1980), commenting on the “Organisational
effectiveness jungle”, identified five major schools of
organisational effectiveness though: scientific manage-
ment, human relations, socio- technical, organisational
development, and the classical theory of the firm. Miles
(as did Campbell, earlier) sorted these schools of
thought into two general classifications—goal attain-
ment models and systems models. Van de Ven and
Ferry (1980) advanced another view of organisational

effectiveness, highlighting the question of “organisa-
tional effectiveness from whose perspective.” The work
presents their efforts to design, apply, and improve a
framework for conducting continuing assessment
within complex organisations, offering a process model
for others to adapt and/or follow.

Scott (1977) suggested integrating the various ef-
fectiveness criterion into a system containing three
basic models: a rational system model, with a
mechanistic, instrumental focus: a natural system model
with a organic, system-maintaining focus; and an open
system model, with a system-elaborating as well as a
system-maintaining focus. Cameron (1980) proposed a
four-model framework, consisting of goal, system
resource, internal processes and participant satisfaction
models.

Quinn and Rohrbaugh (1983) set out to illustrate
the idea that organisational effectiveness is “a socially
constructed, abstract notion carried about in the
heads of organisational theorists and researchers.”
Working with the Campbell's list of effectiveness
criteria, Quinn and Rohrbaugh asked a group of or-
ganisational theorists to consider 30 criteria listed, to
eliminate overlaps, and to evaluate the similarity of all
possible pairings of the remaining items. The result
was a reduced list of 17 effectiveness criteria yielding
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136 paired comparisons. The resulting similarities
judgement were subjected to multidimensional scaling
to identify basic underlying dimensions of organisa-
tional effectiveness.

In order to carry out the impact study of informa-
tion technology on organisational effectiveness, the ef-
fectiveness criteria were mapped from different studies
done by Campbell (1977), Scott (1977), Seashore
(1979), Cameron (1980) and Quinn and Rohrbaugh
(1983). These organisational effectiveness criteria were
mapped into four broad functions of organisation viz.

¢ Goal-Attainment Function
e Human Resource Function
e Adaptive Function

e Integrative Function

Hypotheses

Based on existing literature and the conceptual as-
sessment of the nature and extent of impact of IT on
organisational effectiveness, the following hypotheses
were constructed:

Impact of IT on Goal attainment function of the
organisation

Mia:
M1b:
M1c:

Increases the profitability of the organisation
Helps in reducing costs at various levels

Provides competitive advantage to the or-
ganisation

M1d: Helps in attainment of organisational objectives.
Impact of IT on Human Resource Function of the
Organisation

M2a: Promotes openness amongst and between dif-
ferent levels of the organisation.

M2b: Helps the employees to meet their personal ob-
jectives.
M2c: Helps in improving the employee motivation in

the organisation.

M2d: Helps to increase the productivity of the

employees.

Impact of IT on Adaptive Function of the
Organisation

M3a: Use helps in improving customer service

M3b: Helps in overall organisational growth

M3c: Use of IT makes organisation more flexible and
adaptive

M3d: Helps the organisation to adjust easily to the

external environment.

Impact of IT on Integrative function

M4a: Improves the quality of decision making at all
the levels of the organisation

M4b: Use improves the information processing
capabilities of the organisation

M4c: Improves the intra-organisation and inter-or-
ganisation communication.

M4d: Helps in creating positive synergy between the

various departments.

Research Methodology

A quantitative questionnaire survey was conducted
to test the hypotheses. A perpetual study was carried
out in order to assess the impact of IT on different
parameters of organisational effectiveness by seeking
the perceptions of selected respondents from different
levels.

The target population was comprised of organisa-
tions from manufacturing, service and consultancy sec-
tors that satisfied the following criteria inclusively:

e Strategically independent

e Profit seeking

e Large size—more than 500 employees.

e Successful in-house information systems.
e Open to investigations.

A questionnaire was used to collect the relevant
data and information. The responses were scored on a
five-point scale. For example, one of the items asked IT
managers, ‘To what extent does the information technol-
ogy use in your organisation has improved quality of
decision making at the top management level'. Possible
responses ranged from 5 (to a very high extent), 4 (to a
substantial extent), 3 (to fair degree of extent), 2 (to
some extent), and 1 (to no extent). The selection of
respondent was done very meticulously to ensure that
they represent various functional areas and various
levels in organisation’s hierarchy. Also it was ensured
that the respondents had been working with the com-
pany for atleast 2 years, so as to have adequate
knowledge and experience of IT applications.
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Table 1: Impact of IT on Goal Attainment Function

Degree of Value Profitability Cost Minimisation Attainment of Orgn. Obj. Competitive advantag;
Impact Fre- %  Cumu- Fre- %  Cumu- Fre- %  Cumu- Fre- %  Cumu-
quency lative quency lative quency lative quency lative
% % % %
To a very great 5 25 27.78 27.8 34 37.8 37.8 13 1444 14.4 1 123 123
extent
To a great extent 4 20 2222 50 29 322 700 31 3444 488 33 3867 49
To a Fair extent 3 16 17.78 67.8 20 222 922 34 37.78 86.6 31 34.4 834
To some extent 2 16 17.78 856 6 67 989 12 1333 100 10 1.1 945
To no extent 1 13 14.44 100 1 1.1 100.0 0 0 100 5 5.5 100
Total 90 100 90 100.0 90 100 90 100

Table 2: impact of IT on Human Resource Function

Degree of Value Openness Employee Personal Obj. Employee Motivation Productivity through
Impact people
Fre- % Cumu- Fre- % Cumu- Fre- % Cumu- Fre- % Cumu-
quency lative gquency lative quency lative quency lative
% % % %

To a very great 5 28 3111 3111 22 24.4 244 12 13.33 13.3 22 244 244
extent
To a great extent 4 22 55.6 55.6 18 20 44.4 13 14.44 27.7 32 35.6 60
To a Fair extent 3 20 77.8 77.8 15 16.7 61.1 18 20 47.7 20 222 82.2
To some extent 2 15 94.4 94.4 29 322 93.3 21 2333 71 9 10 92.2
To no extent 1 5 100 100 6 6.67 100 26 28.89 100 7 7.78 100
Total 90 90 100.0 90 100 90 100

Table 3: Impact of IT on Adaptive Function

Adjustment to external |

Degree of Impact Value Customer Service Flexibility/Adaptation Organisational Growth
Conditions
Fre- % Cumu- Fre- % Cumu- Fre- % Cumu- Fre- % Cumu-
quency lative quency lative quency lative quency lative
% % % %
To a very great 5 37 4111 411 N 344 34.4 18 20 20 10 i fi 1 11.1
extent
To a great extent 4 32 35.56 76.7 26 28.9 63.3 25 27.78 47.8 28 311 42.2
To a Fair extent 3 13 14.44 91.1 18 20 83.3 23 25.56 73.4 22 24.4 66.6
To some extent 2 5 5556 96.7 12 133 96.6 15 16.67 90 18 20 86.6
To no extent 1 3 3333 100 3 3.33 100 9 10 100 12 13.3 100
Total 90 100 90 100 90 100 90 100
Table 4: Impact of IT on Integrative Function
Degree of Impact Value Decision Making Efficient Information Corﬁmunication Synergy of Operations
Processing
Fre- % Cumu- Fre- % Cumu- Fre- % Cumu- Fre- % Cumu-
quency lative quency lative quency lative quency lative
% % %

To a very great 5 12 1333 133 20 222 222 9 10 10 5 556 556
extent
To a great extent 4 29 3222 45.5 32 35.6 57.8 32 3556 45.6 30 33.3 38.9
To a Fair extent 3 30 33.33 78.8 25 27.8 85.6 30 3333 78.9 29 32.2 71
To some extent 2 13 1444 93.2 9 10 95.6 16 17.78 96.7 16 17.8 - 89
To no extent 1 6 6.667 100 4 444 100 3 3333 100 10 111 100
Total 20 100 90 100 90 100 90 100
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Limitations

(@) The methodology does not permit identification
of cause and effect relationships amongst
various organisational function variables

(b) The methodology does not take into considera-
tion the perceptions of other stale holders, such
as, customers of the Organisation concerned.

Data Analysis

Statistical analysis was carried out using SPSS. This
analysis pertained to the responses received from the
questionnaire.

For all valid responses received from respondents a
frequency analysis was carried out (Tables 1-4) in order
to have distribution of responses on the impact of IT,
various organisational effectiveness parameters. In order
to compare the degree of impact weighted average of
the impact was calculated. In particular, the validity of
hypotheses that IT has a positive impact on each or-
ganisational effectiveness variables, Z-test of proportions
was conducted.

Thus from 112 Questionnaire forwarded to 18 dif-
ferent organisations 96 responses were received back.
90 were found appropriate for carrying out statistical
analysis. SPSS a statistical analysis package has been
used for analysis. The frequency analysis, which was
carried out to study the degree of impact of IT on each
Organisational effectiveness parameter, is presented in
Table 5.

Impact of IT on Goal Attainment Function

As can be interpreted from the data analysis 67.8 per
cent of the respondents gave a rating between Fair, to a
very great extent of impact of IT on Profitability measure.
The Weighted average rating came to 3.28, which is
greater than the degree of impact. The Z value was 1.54,
which is positive and within the acceptable limit of valida-
tion of the null hypothesis. It can therefore, be concluded
that IT has a fair impact on profitability of the organisation.

On Cost Minimisation, 92.2 per cent respondents
gave a rating between fair to a very great extent. Further,
the weighted average was 3.8 and Z value was 4.51,
which is positive and within the acceptance limit of the
null hypothesis. Thus it can be stated that IT helps in
Cost Minimisation to a great extent.

On analysing the responses for impact of IT on
competitive advantage it can be seen that 83.4 per cent

gave from fair to a very great extent. Further, the
weighted average was 3.4 and Z value was 5.61 which
also being positive, is within the acceptance limit. Thus
it can be inferred that IT helps organisations to achieve
competitive advantage.

The responses on impact of IT on Attainment of
Organisational objectives were positive as 86.6 per cent
of respondents favoured the hypothesis. The weighted
average was 3.5 and Z value 4.51.

Table 5: Overall impact of IT on Organisational Effectiveness

Effectiveness Cumulative % of Weighted Z
Variables Response for Fair Avg. Value
Great and very very
High Degree of
Impact
Goal Attainment
Profitability 67.80% 3.28 1.54
Cost Minimisation 92.20% 38 4.50
Competitive 83.40% 3.4 5.61
Advantage
Attainment of Orgn. 86.60% 35 4.51
Objectives
Average 82.50% 3.5
Human Resource
Openness 77.80% 36 3.44
Employees Personal 6.10% 3.2 0.21
Objectives
Employees Motivation 47.70% 1.84 -2.3
Productivity through 82.20% 36 4.3
People
Average 75.50% 3.06
Adaptive Function
Customer Service 91.10% 4 6
Flexibility/Adaptation 83.30% 38 4.51
Adjustment to 66.60% 3.3 2.58
External Conditions
Organisational Growth 73.40% < 1.29
Average 78.60% 3.55
Integrative Function
Decision making 78.80% 3.3 3.65
Efficient Information 85.60% 36 4.95
Processing
Communication 78.90% 3.3 3.66
Synergy of Operations 71% 3 2.15
Average 78.60% 33

Impact of IT on Human Resource Function

As can be inferred from the analysis 77.8 per cent
respondents gave a rating from Fair to a very great ex-
tent of impact of IT on Openness. The Weighted
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average rating came to 3.6, which is greater than fair
degree of impact. The Z value was 3.44, which is posi-
tive and within acceptable limits.

61.1 per cent felt that IT has either fair or great or
very great impact on employee's personal objectives. The
weighted average of 3.2 indicates it to be a fair degree
of impact. The Z value of 0.21 supports the hypothesis.

47.7 per cent respondents suggested that IT help in
increasing employee motivation. The weighted average
of 1.84 suggests that impact is very low. 82.2 per cent
suggested that IT use improves productivity through
people. Both these hypotheses could be validated as Z
values were within acceptable limits.

The impact of IT on the parameters, adaptive
function and integrative function (Table 5) were quite
similar to the impact of parameters discussed above.

Conclusions

This study is an initial attempt to conceptualise and
empirically understand the impact of IT on organisation-
al effectiveness. The findings of the study provide
theoretical and practical insights into the complex realm
of Organisational effectiveness and impact of IT on the
effectiveness parameters. These findings are preliminary
and exploratory, but they do suggest some directions
for future research that may both enhance our under-
standing of organisational effectiveness and : npact of IT
on the effectiveness.
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Optimization of Blast Furnace Productivity
of Integrated Steel Plant

Satyanarayana Dash & M.V. Chary

In the present paper a multiple linear regression model
for establishing the relation of various identified inde-
pendent parameters on the production of hot metal
from the blast furnaces of an integrated steel plant has
been developed. The model was an IBM package, ‘Ap-
plication Systems’ in the systems department of Visak-
hapatnam Steel Plant. The regression equation
obtained has been tested with. the actual production of
hot metal and various operating parameters. The es-
timated production levels of the hot metal are very
close to the actual production data. Based on the im-
pact of various parameters on the production of hot
metal from the blast furnaces, the optimal operating
ranges of the parameters for the blast furnaces of Visak-
hapatnam Steel Plant have been suggested. The model
can be used for achieving higher production and
productivity levels from the blast furnaces in the in-
tegrated steel plants.

Satyanarayana Dash is Director (Corporate Planning & Vigilance) and
M.V. Chary, Manager. (Corporate Planning) at Rashtriya Ispat Nigam
Ltd. Visakhapatnam Steel Plant, Visakhapatnam-530 031.

The history of modern steel industry in India can be
traced back to the first decade of twentieth century.
However, the growth of the Steel Industry has been
quite slow till Independence, inspite of the fact that there
was strong market from 1950 onwards as well as
ideological pressure for not only expanding the capacity
of existing units but also building up new plants in the
public sector. Three integrated steel plants were set up
in the early 1960s, signifying an achievement which
could be considered unique for any developing or even
developed nation at that point of time. Subsequently,
Bokaro Steel Plant started rolling steel only in 1974-75.
In the early 1980s, the capacity of the public sector steel
plants at Bhilai and Bokaro was increased to 4 million
tonne per annum (mtpa). In August, 1992, a public sec-
tor integrated steel plant with a capacity of 3 mtpa of
liquid steel was commissioned Visakhapatnam.

Three integrated steel plants were set
up in the early 1960s, signifying an
achievement which could be con-
sidered unique for any developing or
even developed nation at that point of
time.

From a modest presence in 1947, the steel sector
in India has acquired a significant place in the
economy, 50 years down the line. India is currently
ranked as the 10th largest steel producer in the world.
The supply of finished steel in India has increased from
a level of less than 1 Million tonnes in 1948 to around
23 Million tonnes in 1997-98.

India is richly endowed with major raw material
sources for iron and steel making. It has the basic in-
frastructure, though somewhat inadequate; it has skilled
manpower; it has the basic manufacturing base; it has
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strength in Research and Development; it has a pool of
engineering and metallurgical talent; it has enormous
potential for consumption; its dependence on imports is
very limited, unlike many other countries. So, it is hardly
surprising that India occupied a pre-eminerit position in
steel at one point of time. What is surprising, however, is
that inspite of these resources, India has slipped down
and the Indian Steel Industry has become internationally
uncompetitive during few decades prior to 1991. Other
countries has overtaken us through a process of careful,
methodical planning and nurturing the Industry at every
stage. However, with the liberalisation of Indian
Economy, the Steel Industry is once again on the path
of reviving its past glory.

The economic reforms introduced since 1991 have
totally transformed the environment under which the
steel had operated. Steel was removed from the list of
industries reserved for the public sector. Pricing and dis-
tribution controls were disbanded in 1992. In the
liberalised environment, the domestic steel sector has
been able to withstand the competition from imports
despite a steep reduction in customs duty. A number of
fresh capacities are likely to be commissioned in the
coming years. In order to remain in the present com-
petitive environment, the important issues like, Technol-
ogy Selection, Productivity—Capital and Labour,
Infrastructure, Energy and Environmental, Product
Quality, Customer Satisfaction and Market Development
have to be given more attention.

In the present competitive environment,
Technology Selection, Productivity—
Capital and Labour, Infrastructure, Ener-
gy and Environmental, Product Quality,

Customer Satisfaction and Market
Development have to be given more
attention.

Integrated Steel Plants

The Steel Industries resorting to production of steel
from ores is called an integrated steel plant. The opera-
tions in an Integrated Steel Plant are quite complex. The
main production departments in an Integrated Steel Plant
are Coke Making Unit, Sintering Plant, Biast Furnace,
Steel Melt Shop & Rolling Mills. Out of these major units,
Blast Furnace is the most important Production Unit and
can be called as heart of the Steel Plant.

Working of Blast Furnaces

The production of Liquid Iron from the Blast Fur-

nace ranks foremost amongst all the iron making
processes (The liquid iron produced from the Blast
Furnaces is called as Hot Metal). This is not only be-
cause of the very high production rate but also be-
cause of the great degree of heat utilisation that can
be obtained in such furnaces. Modern high capacity
furnaces are producing as much as 12000 tons of hot
metal (thm) per day. The Chemical equation for the
process of conversion of Iron Ore into Hot Metal are
given below:

3Fe203 + CO = 2Fe304 + CO2
FesO4 + CO = 3 FeO + CO2
FeO + CO = Fe + CO2

FeO + C = Fe + CO

The production of Hot Metal from Blast Furnaces
depends on various parameters, which are both inter-
nal and external.

Blast Furnaces at Visakhapatnam Steel Plant

The iron making facilities at Visakhapatnam com-
prise of two blast furnaces named Godavari and Krishna
each of 3,200 m® volume. The annual production
capacity of hot metal from the Blast Furnaces is 3.4
million tonnes. The Blast Furnace burden comprises of
about 80 per cent sinter and 20 per cent sized ore.

Blast Furnace Productivity

It is a measure, which indicates the efficiency of
operation of the Blast Furnaces. This productivity is indi-
cated in terms of production of Hot Metal per day in
tonnes per cubic meter of the Furnace Volume. The
productivity of the Blast Furnaces in India varies from
0.46 to 1.54 t/m®/day as against the international levels
of 2.2 to 2.8 obtaining in most of the developed
countries. Obviously, higher the production from a par-
ticular Blast furnace, higher will be the productivity.

The gap in Blast Furnace Productivity leaves very
good scope for improving the productivity of the blast
furnaces operating in India. In the recent past, by
resorting to various productivity improvement
measures, Bokaro Steel Plant (BSL), a unit of Steel
Authority of India has declared one out of the operating
five Blast Furnaces, as surplus and stopped using the
Blast Furnace. BSL is planning to dispose off the
surplus Blast Furnace.

In case, the levels achieved in the developed
countries are achieved in India, it would be possible to
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almost double the production of liquid iron from the ex-
isting facilities in the country with out adding any new
facilities. This is possible by paying close attention of
factors like raw material blending and preparation,
stamp charging, increasing the coke strength, con-
trolling the alkali loading into the Blast Furnace Burden,
reducing slag volumes, increasing the proportion of
sinter, improving the quality of sinter, paying attention to
the raw material distribution inside the Furnace etc. In
fact in India, where the cost of equipment and the capi-
tal are bound to be very high, the steel industry will have
to concentrate more on productivity/technological im-
provements to compete with its international counter-

parts.

Parameters of Production

The important input and operating parameters,
which have been found to have direct impact on the
production of the Blast Furnaces have been identified.
On analysis of the production performance of Steel
Plants, it is generally observed that, the production
during Summer and Monsoon months is lower com-
pared to the other months. Taking cue from this, it was
felt desirable to analyse the reasons for this trend. Keep-
ing this in view, it was decided to consider the atmos-
pheric parameters like maximum temperature, rain fail,
relative humidity during the day alongwith the other
technical parameters and find out the impact of these
parameters on the daily production of Hot Metal from
Blast Furnaces.

In order to establish the relationship between the
production of Hot Metal and other parameters as iden-
tified above, it was decided to run Regression Analysis,
taking production as Dependent Variable and other
Parameters as Independent variables. It is felt desirable
to discuss the type of impact (positive or negative) of
various identified variables on the Production of Hot
Metal, before using the Regression Analysis. In the cur-
rent study/analysis, the daily production of Hot Metal
has been considered as the dependent variable and
the identified 13 parameters have been considered as
independent variables. The details of the independent
variables with their short names as used in the
Programme are given below:

1.  Coke Quantity (CKQTY)
Sinter Quantity (SNTQTY)
Iron Ore (I/O) Quantity (OREQTY)

Differential Pressure in the Furnace (DIFFPR)
Blast Volume (BLVOL)

U S

Blast Temperature (BLTEMP)

Ash Percentage in Coke (ASHPCT)

Off Blast Hours (OFFBLHR)

Off Blast Frequency (OFFBLFREQ)

10.  Sinter Basicity (SNTBAS)

11.  Steam Injection in the furnace (STMINJ)

12.  Maximum Temperature during the day (MAX-
TEMP)

13.  Relative Humidity during the day (RHUM)

O N i)

Iron Ore, Sinter and Coke Quantities and Ash

These three are the major input materials in the
Blast Furnace and form the Burden for charging in the
Furnace. Sinter and Iron Ore are the Iron bearing
materials and these are charged in some proportion and
Coke is the reducing agent.

The blended Coal is crushed into coal dust and the
same is heated in the Coke Oven Batteries in the ab-
sence of air. After a specified period of heating, Blast
Furnace Coke is produced. The Ash content in the BF
Coke varies from 15 per cent to 17 per cent. Lesser the
ash content in the Coke, the Quality of Ccke would be
better with higher quantity of fixed carbon.

Blast Volume, Differential Pressure in the Furnace
and Blast Temperature

Air Blast is sent into the Blast Furnace from Tuyere
ievel. The air is preheated in the Stoves prior to sending
inside the Blast Furnace. The temperature and pressure
at which the air blast is sent into the Blast Furnace are
called as Blast Temperature and Blast Pressure respec-
tively. The pressure of the top gas is called as Top Gas
Pressure, which is maintained at a certain level. The
difference between the Blast Pressure and the Top Gas
Pressure is termed as Differential Pressure. It is required
to maintain the Differential Pressure within a specified
range. In case the Differential Pressure is more than the
upper level or less than the lower level of the specified
range, the production would be adversely affected.

Off Blast hours and Off Blast frequency

In case of emergencies, like problems in the Fur-
nace, poor off take of Hot Metal, the Furnace would be
put under Off Blast. During this period, the Furnace
would be under heating condition. Off Blast time and
frequency have a direct impact on production.
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Sinter Basicity and Steam injection in the furnace

Sinter Basicity is an Index of Sinter Quality. It is the
ratio of the Oxides of Calcium and Silicon. The desirable
Basicity should be in the range of 1.60 to 1.70. Steam is
injected into the Blast furnace mainly for (i) controlling
Flame temperature inside the Furnace, (i) maintaining
good permeability and (i) maintaining good movement
of material in the Furnace.

Climatological Parameters

During summer the atmospheric temperature is nor-
mally high, due to higher ambient temperature, the ef-
ficiency of the workforce gets affected. Lower the
atmospheric temperature upto a certain level, the work-
ing condition would be better. Similarly, the relative
humidity in the atmosphere is &.s0 a factor, which will
have a bearing on the working of employees. This is
particularly so, since Visakhapatnam Steel Plant is a
shore based Plant. The rain fall during the day also ad-
versely affects the production of Hot Metal.

Regression Analysis

In order to express the relationship between two
variables, if it exists, the method of correlation and
regression is resorted to for indicating the relation. Two
variables are said to be correlated, if an increase in one
variable, on an average, results in an increase or
decrease of the other and vice versa. Simply, it may be
stated that, correlation is said to exist when the two
groups of series of items vary together directly or inver-
sely. In case the higher value of one variable are as-
sociated with higher values of the other variables i.e.
when the movement of two variables are in the same
direction, it is said to be positive or direct correlation. If,
on the other hand, the higher values of one are as-
sociated . with lower values of the other i.e. when the
movements of two variables are in the opposite direc-
tion, the correlation is said to be negative or inverse.
Between two observed phenomena, the relationship
may range all the way from no relationship at all to a
relationship so close that one is inclined to think that
one phenomenon is the function of the other. Correla-
tion will be perfectly negative, if an increase in one vari-
able is accompanied by a decrease, in a perfectly
definite ratio in the other variable.

There may be some cases, where correlation exists
only to a limited extent that is when a change in one
variable brings about a change in the other variable, but
the change in the latter bears on definite ratio to the
change in the former. Thus, correlation may be (i) per-
fect positive, (ii) limited degree of positive, (iii) no cor-

relation at all, (iv) limited degree of negative and (v)
perfect negative. When, perfect positive relationship is
found to be existing between two variables, it is desig-
nated as (+)1; perfect (-)ve relationship is designated
as (-)1 and no relationship as “0". Thus, the observed
result of correlation is generally in between (+)1 and

).

The impact of the above independent variables on
the Production of Hot Metal has been assessed
through Multiple Linear Regression. The Application
Systems package of IBM available in the Main Frame
Computer of the Systems Department in Visakhapat-
nam Steel Plant has been utilised for running the
Regression Analysis. The results obtained from the
output have been analysed. With a view to establish
prima-facie relationship of the Technological/Opera-
tional Parameters and Atmospheric conditions on
Production of Hot Metal in Blast Furnaces, initially a
sample daily data for a period of 64 days from the
years 1995-96 and 1996-97 was collected and Regres-
sion Analysis was carried out with the help of the
Computer package. The period selected for sample
study was the second half of May and December of
both the years. Keeping in view the substantial
change in the weather condition during May and
December, the data for the sample study was
selected. The results obtained from the sample study
confirmed the relations. The sample study enhanced
the confidence level for further proceeding with the
Project.

The daily data pertaining to 1995-96 (365 days) was
considered for running the Regression Analysis. It has
been felt that the data of one full year would be a good
representative sample, as all the weather conditions
during the year and various input conditions would be
reasonably covered in this period. With a view to estab-
lish the dependence of various variables, four alternative
sets of Programmes were run. In the Alternative-l, all the
identified independent variables were considered. This
Alternative gives the actual/real operating regime. How-
ever, in order to establish the actual type of relationship
of each of the variable/group of variables, three more
Alternatives were considered. The results of the Alterna-
tive-l are finally considered for arriving at the recom-
mended operating regime. The results of the other
Alternatives have helped in analysis and hence not
elaborated in this paper. The details of the Alternatives
considered are given below:

Alternative - |
Dependent variable : Production

Independent variables: All 13 variables (Both Environ-
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mental and Technological/Operational Parameters):
Max. Temp., Rel. Hum, Rain Fall, Blast Temp., Ash per-
centage, Blast Valume, Coke Quantity, Sinter Quantity,
Ore Quantity, Off Blast Hours, Sinter Basicity, Steam In-
jection, Differential Pressure.

Alternative - Il
Dependent variable : Production

Independent variables: Only Technological/Operational
Parameters : Blast Temp, Ash percentage, Blast Volume,
Coke Quantity, Sinter Quantity, Ore Quantity, Off Blast
Hours, Sinter Basicity, Steam Injection, Differential
Pressure.

Alternative - Il
Dependent variable : Production

Independent variables: Only Environmental Parameters
: Max. Temp, Rel. Hum, Rain Fall

Alternative - IV
Dependent variable : Production

Independent variables: Individual Parameter (all the 13
Parameters were considered independently)

Conclusions

The results obtained from the Multiple Linear
Regression are as follows :

Alternative - |

The results are given at Annexure-l. The Regres-
sion Equation is given below:

"PRODN'N = 1.99* "MAXTEMP" N - 3.46* "RHUM"
N + 3.34* "RFAL"N + 1.61* "BLTEMP" N K 54.65*
. "ASHPCT"N + 0.166* "BLVOL"N + 0.180 "CKQTY"
N + 0.467* "SNTQTY" N + 0.601* "OREQTY" N -
27.63* "OFFBLHR" N + 61.53* "SNTBAS" N -
36.46* "STMINJ" N - 523.95* "DIFFPR" N + 731.86

Regression Coefficient

Independent Variable

Where
B1 =199 X1 = MAXTEMP
P2 = (-) 3.46 X2 = RHUM
B3 = 3.34 X3 = RFAL
Ba = 1.61 X4 = BLTEMP
Bs = (-) 54.65 Xs = ASHPCT
Be = 0.166 Xs = BLVOL
B7 = 0.180 X7 = CKQTY
B = 0.467 Xg = SNTQTY
Be = 0.601 Xg = OREQTY
B1o = (-) 27.63 X10 = OFFBLHR
B11 = 61.53 X11 = SNTBAS
P12 = (-) 36.46 X12 = STMINJ
P13 = (-) 523.95 X13 = DIFFPR

Bo = Constant 731.86
¢ = Random Variable, and Y = PRODN

From the Regression Equation, it may be seen
that, the increase/decrease in one unit of each of the
Independent variable would result in increase/
decrease of Production of Hot Metal equivalent to the
quantity of Regression Coefficient. For example, if the
Blast temperature in increased by 1 degree cen-
tigrade, the production of Hot Metal per day would in-
crease by 1.61 tonnes. Similarly, if the Ash percentage
in the Metallurgical coke is reduced by 1%, there will
be an increase in production to the tune of 54.65 ton-
nes in a day. Reduction in differential pressure by 1
kg/sq cm will enhance the production by 523.95
tonne in a day. This means, by keeping the Blast
pressure at the current level and increasing the Top
Gas pressure, it would be possible to increase the
production of Hot Metal, as the differential pressure
would reduce (Differential Pressure is : Blast Pressure
— Top Gas Pressure). The impact of Independent
Variables on the Production as obtained from the
Regression Equation is brought out in Table below:

: : i Sl. Item Unit Relation Impact on
Algebraically, the Regression Equation can be writ No. Dirscté  Procke. of Mok
ten as follows: Inverse  Metal/Unit of
Increase/

Y = o + BiXs + BXp + BaXs + PaXs + PoXs + PeXe + , Decresse(T)
BrXs +fo¥e + BoXo + BroXio ¥ ByXss ¥ 1. Coke Quantity Tonnes Direct 0.180
B12X12 + ﬁ13X13 e 2. Iron Ore Quantity  Tonnes Direct 0.601

(Contd.)
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3. Sinter Quantity Tonnes Direct 0.467

4. Differential Kg/cm? Inverse (-) 523.95
Pressure

5. Blast °Cen Gr Direct 1.61
Temperature

6. Steam Injection T/hr Inverse (-) 36.46

7. Off Blast Hours Hrs Inverse (-) 27.63

8. Blast Volume Ncum/min Direct 0.166

9. Rain Fall mm Direct 3.34

10. Relative Humidity % Inverse (-) 3.46

11. Ash Percentage % Inverse (-) 54.65
in Coke

12. Sinter Basicity Ratio Direct 61.53

13. Maximum °Cen Gr Direct 1.99

i Temperature

From the above, it may be seen that the relation-
ship of various parameters with the production of Hot
Metal is in general in line with the actual trends, except
for the relationship with maximum temperature and rain
fall. As per the above results, these two parameters
have positive relation witi the Production of Hot metal
i.e. increase in these parameters will result in increased
production. This is an anomaly, as the increase in the
maximum temperature and rain fall during the day
should result in decline in Production of Hot Metal. This
has probably occurred due to collinearity of the Inde-
pendent Variables. Further, it may be mentioned that in
this analysis, it was assumed that the relationship be-
tween the dependent and independent variables is
linear. In case the relationship is not iinear (may be
curved or of some pattern), the estimated impact as-
sessed as per the linearity equation would not be very
accurate. Because of this also there may be a marginal
gap in the impact arrived at with that of the actual. The
effect of Maximum Ambient temperature is seen as
positive on production, while in the individual Regres-
sion at Alternative-lV, it comes out as negative. This
anomaly may also be due to the narrow range of varia-
tion of Maximum Temperature, being a shore based
Steel Plant.

As per the results, the Steam Injection affects the

It may be seen that the relationship of
various parameters with the production
of Hot Metal is in general in line with the
actual trends, except for the relation-
ship with maximum temperature and
rain fall.

production of Hot Metal adversely. It shows tha’, in case
the Steam Injection is increased by 1 ton per hour, the
production of Hot Metal would come down by 36.46
tonnes per day. Whenever, Steam Injection is resorted
to, corresponding increase in Blast Temperature should
also be effected, in order to achieve increased produc-
tion levels. In this case, it may be concluded that the
Blast Temperature is rot increased at the rate which is
required to compensate for the Steam Injection. It may
be worth mentioning here that the compensating
temperature increase for one gram of Steam Injection
per a NM2 of Air Blast is about 8-10°C.

From the results, it is seen that R2 = 91.6%, and a

Multiple Correlation Coefficient R =V0.916 = 0.957.
This indicates that the Parameters (Independent vari-
ables) considered have a very good relation with the
production of Hot Metal. From the resits, it is also pos-
sible to calculate the Coefficient of Determination or R?
as brought out below :

Adjusted R? (R? adjusted for Degrees of Freedom)
= 1-{e'e/(n=K)}{y y/(n)}
= 1 - {(44337331.614)/(365 - 13)}/

{530082790.678/(365) }
= 1 - (125944.124)/(1452281.618)
= 1 - (0.08672)

= 0.91328 and hence adjusted R = 0.956

The above, ccrresponds to adjusted R? of 91.33%.
This indicates that the Regression line explains 91.33%
of the total variation from the regression line. In the
above equation “k” corresponds to the number of vari-
ables, “n” corresponds to the number of observations,
corresponds to the Residual Sum of Squares (RSS) and
“y' y" corresponds to the Total Sum of Squares (TSS).
One may define as FParameters as

Fe Explained Sum of Squares due to addition of successive variables
= Residual after all 13 variables are added/(degrees of freedom)

Here one finds that F for regression given by:
MSR/S?

296.68252 (from the data)

From the Table

Fi33s2 = 1.62

]

F13,3s52

F calculated being much higher than the F from
table, we conclude that significant association exists be-
tween all the explanatory variables and the Dependent
variable. Significance of each variable is obtained by
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taking the F value given in the result and testing it
against Fy3s4 = 3.84, at 95% confidence level. Hence
variables like RFAL, BLTEMP, SNTQTY, OREQTY, OF-
FBLHR, STMINJ and DIFFPR are significant.

Similarly, the significance of variables can be tested
using the t test, t distribution with (n — k) = (365 — 13)

= 352 degrees of freedom approximates standard nor-

mal distribution and 95% of confidence interval lies be-
tween (-)1.96 and (+) 1.96 i.e. Modulus of t-statistic
must be = 1.96, which we see to be true in the case of
RFAL, BLTEMP, SNTQTY, OFFBLHR, STMINJ and DIF-
FPR, the same variables stated above. Since F value is
equal to t value, both results. This result is also con-
firmed by looking at F point levels in the current equa-
tion output in the last column. F point 100 corresponds
to the F Value of Regression 296.683. This is to test
whether the Regression coefficient is significantly dif-
ferent from zero. By subtracting the F point from 100,
we get the significance of the Regression Line. As a
thumb rule, if the result of subtraction is less than 5, we.
can consider the relationship significant. This is so in
case of all the variables given above.

Thus it may be summarised that a variable is sig-
nificant if:

() F value of the regression coefficient is greater
than 3.84

(i) Modulus of T value is more than 1.96.

By applying both the above conditions, it can be
seen that the parameters i.e. Blast Temperature, Sinter
Quantity, Ore Quantity, Off blast hours, Steam injection,
Differential pressure and Rain Fall out of total 13
parameters are significant. Further, it may also be seen
that the F point for all these parameters is above 96%.
Out of all these parameters Sinter Quantity, Ore Quan-
tity, Off Blast Hours and Differential Pressure are very
closely related to the production of Hot Metal as the F
Point is very close to 100.

Alternative - Il

In the second alternative one the Technologi-
cal/Operational Parameters have been considered and
environmental parameters have been excluded. The
results/output of Regression Analysis is indicated in An-
nexure-ll. The Regression equation obtained from the
analysis is as under:

"PRODN'N = 1.37* 'BLTEMP'N - 53.74*
"ASHPCT'N + 0.149* 'BLVOL'N + 0.202
"CKQTY"N + 0.459* "SNTQTY'N + 0.605* "OREQ-
TY"N — 26.48* "OFFBLHR'N + 52.93* "SNTBAS"N —
37.43* "STMINJ'N - 460.36* "DIFFPR" N + 765.21

A Multiple Correlation Coefficient of 0.955 ob-
tained from the Regression Analysis indicates that the
Parameters considered have a very good relationship
with the production of Hot Metal. Here coefficient of
determination R? is 91.5 per cent, which is quite
good.

Alternative - lli

In the third Alternative, only the Environmental
Parameters have been considered. The results/output of
Regression Analysis is indicated in Annexure-lll. The
Regression Equation obtained from the analysis is as
under:

"PRODN'N = -215.76* "MAXTEMP'N
"RHUM'N -14.28* "RFAL'N + 17018.44

-21.60* |

Unlike the trends of relationship obtained in the Al-
ternative-l, in this Alternative, correct relationships have
been obtained. All the above three Environmental
Parameters affect the production of Hot Metal adversely.
Any increase in these parameters would result in reduc-
tion in the production of hot Metal. It is interesting to
note that, in case the maximum temperature during the
day rises by one degree centigrade, there will be a drop
in Hot Metal production by 215.76 tonnes. In case the
rainfall during the day increases by 1 mm the produc-
tion of Hot Metal will reduce by 21.6 tonnes. Similarly
the increase of 1 per cent of relative humidity during the
day will result in decrease in production of Hot Metal by
14.28 tonnes.

A Multiple Correlation Coefficient of 0.384 was ob-
tained from Regression Analysis. The lesser correlation
coefficient compared to the previous two Alternatives
indicates that the relationship of these parameters with
the production is not very close. However, they have
some impact on the production.

F and t tests indicate that all the three variables
are significant as F and t values of the regression
coefficients are much higher. The F value from the F
table for Faas2 = 2.6, against this the F values for
maximum temperature is 42.3, for rainfall it is 10.7
and for relative humidity the F value is 10.7. The F
Point for all the parameters is very close to 100. Thus
it can be seen that the Environmental Parameters are
having an impact of 15 per cent on production leav-
ing the remaining to the technological/operational
parameters.

Alternative - IV

In the fourth alternative the parameters (environ-
mental and technological/operational) have been con-
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sidered independently. The results/output of Regression
Analysis is indicated at Annexure-IV. The Regression
equations obtained from the analysis are as under:

It is seen that in the individual regressions of vari-
ables, F and t tests in this all do not show Sinter Basicity
and Steam Injection to be very significant variables and
their relationship with Hot Metal production is reverse to
what is obtained in the total regression of Technological
and Environmental variables, where steam injection was
found to be a significant variable. This shows that due to
collinearity of the independent variables, there is a
reversal in the impact of Steam Injection. Accordingly,
this parameter has become significant when the regres-
sion was run considering all the parameters.

It may be seen that the correlation coefficients in
case of Coke Quantity, Sinter Quantity, Ore Quantity
and Off Blast Hours are more than 0.7. In case of En-
vironmental Parameters, though the correlation coeffi-
cients are less, the impact of these parameters on
Production is significant. It may also be seen that in the
Alternative-l, the effect of Differential Pressure on
Production was negative i.e. (-) 523.95 per unit of in-
crease in pressure, but in the individual regression (as
per the above equations), it can be seen that, it is
having direct positive effect of (+)1813.08. Such large
swing in the impact of differential pressure may also be
due to the effect of Blast Temperature which positively
correlates with the Blast pressure. This reversal is also
due to the fact that the variation in differential pressure
is very low. Similar reversal is also observed in case of
Sinter Basicity. This is also due to the narrow range of
variation of this variable.

Recommendations

The estimated production of Hot Metal from the
Regression Analysis considered in the Alternative-l is
given at Annexure-V. It can be seen that the estimated
daily production data is very close to the actuals. This
means the Regression equation can be made use of for
estimating the production of Hot Metal at different levels
of operation of various parameters. By making use of
the equation, it is possible to arrive at the optimal levels
of the parameters at which the production of Hot Metal
would be maximum.

An attempt has been made to fix the lower and
upper limits for various Technological/Operational
Parameters for the Blast Furnaces at Visakhapatnam
Steel Plant. It is suggested to operate these
parameters in between the limits. Current operating
limits and the proposed operating limits are given in
the Table below:

S. ltem Unit Present Proposed
No. Operating Rang Operating
Range
From To From To
1. Blast Tempera- °Cen 950 1020 1050 1100
ture Gr
2. Ash % 15.2 72 14.5 15.5
Percentage
3. Blast Volume  NCum/ 4200 5200 5000 5500
min
4. Coke Quantity Tonnes 4000 5600 5000 5600
5. Sinter Quantity Tonnes 8000 13800 12000 14000
6. Ore Quantity Tonnes 1600 2800 2300 2800
7. Off Blast Hours  Hrs 0 20 0 3
8. Sinter Basicity  Ratio 1.48 1.75 1.60 1.70
9. Steam Injection T/hr 6.00 975 8.00 9.00
10. Differential Kg/em? 111 1.45 10. 125
pressure

The annual production of Hot Metal during 1996-97
was 32,13,500 tonnes, which corresponds to an
average daily production of 8804 tonnes. By resorting
to the suggested Operational Parameters, it is es-
timated that the production can be increased by 725
tonnes/day (an increase of over 8%). As per this, the
daily production would be 9529 tonnes, which cor-
responds to an annual rate of 3.34 Million Tonnes. This
is very close to the rated capacity -of the Blast Fur-
naces of 3.4 Million tonnes, representing a capacity
utilisation of over 98 per cent.

The main Operational Parameters, which need to
be controlled are: Blast Temperature, Ash Percentage
in Coke, Blast Volume, Sinter Quantity, Off Blast Hours
and Differential Pressure. In line with the guidelines in-
dicated above, the  Technological/Operational
Parameters may be controlled for increasing the
production of Hot Metal. In order to minimise the ad-
verse impact due to Environmental parameters, Sum-
mer and Monsoon Preparation plans should be made
well in advance and the same should be strictly
monitored.
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Annexure-|
Alternative-|
Multiple Regression

Dependent Variable # 2: Production

Independent Variable(S) F Value F Point MCC F for REGN F Point
#12 :CKQTY ENTERED 2688.814 100.000 0.938 2688.814 100.00
#14 :OREQTY ENTERED 51.189 99.991 0.946 1555.369 100.000
#13 :SNQTY ENTERED 51.188 99.993 0.953 1197.340 100.000
#22 :DIFFPR ENTERED 7.365 99.207 0.954 915.634 100.000
#6 :BLTEMP ENTERED 6.869 99.006 0.955 745.790 100.000
#18 :STMINJ ENTERED 4.933 97.174 0.956 529.104 100.000
#15 :OFFBLHR ENTERED 2.339 87.158 0.956 541.578 100.000
#11 :BLVOL ENTERED 2.760 90.086 0.956 476.556 100.000
#5 :RFAL ENTERED 2.831 90.028 0.957 426.093 100.000
#4 :RHUM ENTERED 2.751 90.028 0.957 385.644 100.000
#10 :ASHPCT ENTERED 1.944 83.448 0.957 351.695 100.000
#17 :SNTBAS ENTERED 0.823 63.348 0.957 322.294 100.000
#3 :MAXTEMP ENTERED 0.025 12.602 0.957 296.683 100.000

All Variables included
Selection Terminated

Current Equation

Proportion of Sum of Squares Reduced 0.916 of 530082790.678
Multiple Correlation Coefficient 0.957 Adjusted R 0.956
Standard Error of Estimate 354.886 ADJ. SE 361.374
F for Analysis of Var (D.F. = 13,352) 296.683 F|Point 100.00
Variable Regn Coeff S. Error F Value T Value Beta Coeff F Point
#3 1.99136 1251772 0.02531 0.15908 0.00295 12.602

#4 -3.45801 2.24586 2.37076 -1.53973 -0.02807 87.412
#5 3.33655 1.46126 5.21359 2.28333 0.04108 97.602
#6 1.60538 0.74992 4.58280 2.14075 0.03999 96.596
#10 -54.64798 37.61916 2.11023 -1.45266 -0.02686 85.142
#11 0.16600 0.09543 3.02583 1.73949 0.04272 91.590
#12 0.17974 0.25840 0.483385 0.69559 0.08760 51.180
#13 0.46731 0.08303 31.67719 5.62825 0.60436 99.988
#14 0.60097 0.08237 53.23466 7.29621 0.22734 99.994
#15 -27.62679 11.57755 5.69413 -2.38624 -0.09732 98.154
#17 61.53125 67.28178 0.83637 0.91453 0.01429 63.768
#18 —-36.45778 15.6941 5.39554 -2.32283 -0.03861 97.829
#22 -523.94510 167.10477 9.83091 -3.13543 -0.05621 99.760
CONSTANT 731.86096 1217.13111

Analysis of Variance for the Regression

Source of Variation DF Sum of Squares Mean Square F Value F Point
Due to Regression 13 485750459.063 3736419.928 296.68252 100.00 Residual
Residual 352 44332331.614 125944.124

Total 365 530082790.678

(Contd. Annexure-I)
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(Contd. Annexure-l)

Number 1

Name Coefficients

INDEPENDENT1 1.991 INDEPENDENT2 -3.458
INDEPENDENT3 3.337 INDEPENDENT4 1.605
INDEPENDENTS -54.648 INDEPENDENT®6 0.166
INDEPENDENT?7 0.180 INDEPENDENT8 0.467
INDEPENDENTS 0.601 INDEPENDENT10 -27.627
INDEPENDENT11 61.531 INDEPENDENT 12 -36.458
INDEPENDENT13 -523.945 CONSTANT 731.861
CORRELATION 0.957

Equation “PRODN"N = 1.99*"MAXTEMP"N-3.46*"'RHUM"N +3.34*"RFAL"N + 1.61*"BLTEMP"N-54.65*"ASHPCT"N +0.166*"BLVOL"N +
0.180*'CKQTY"N+ 0.467*"SNQTY”N +0.061*"OREQTYN-27.63*"OFFBLHR"N +61.53*'SNTBAS"N-36.46*'STMINJ"
N-523.95*'DIFFPR"N+731.86

Annexure-l|

Alternative-l|
Multiple Regression
Dependent Variable # 2: PRODN

Independent Variable(S) F Value F Point MCC F for REGN F Point
#12 :CKATY ENTERED 2688.814 100.000 0.938 2688.814 100.00
#14 :OREQTY ENTERED 51.189 99.991 0.946 1555.369 100.000
#13 :SNQTY ENTERED 51.188 99.993 0.953 1197.340 100.000
#22 :DIFFPR ENTERED 7.365 99.207 0.954 915.634 100.00
#6 :BLTEMP ENTERED 6.869 99.006 0.955 745,790 100.00
#18 :STMINJ ENTERED 4.933 97.174 0.956 629.104 100.00
#15 :OFFBLHR ENTERED 2.339 87.158 0.956 476.556 100.00
#11 :BLVOL ENTERED 2.760 90.086 0.956 424,887 100.00
#10 :ASHPCT ENTERED 1.902 82.988 0.956 424,887 100.00
#17 :SNTBAS ENTERED 0.618 56.646 0.957 382.050 100.00
All Variables included
Selection Terminated
Current Equation
PROPORTION OF SUM OF SQUARES F!E!Z)UCED 0.915 OF 530082790.678
MULTIPLE CORRELATION COEFFICIENT 0.957 Adjusted R 0.955
STANDARD ERROR OF ESTIMATE 356.301 ADJ. SE 361.272
F for Analysis of Var (D.F. = 10,355) 382.050 F POINT 100.000
Variable Regn. Coeff. S. Error F Value T Value Beta Coeff F Point
#6 1.36773 0.73845 3.43052 1.85217 0.03407 93.365
#10 -53.74429 37.68847 2.03352 -1.42601 -0.02642 84.356
#11 0.14940 0.09455 2.4970 1.58009 0.03845 88.337
#12 0.20246 0.25685 0.62133 0.78825 0.09867 56.752
#13 0.45874 0.08222 31.12991 5.57942 0.59327 99.983
#14 0.60545 0.07952 57.96779 7.61366 0.22903 99.993
#15 -26.47550 11.55838 5.24680 -2.29059 -0.09326 97.620
#17 52.93179 67.30670 0.61847 0.78643 0.01229 56.646
#18 -37.43052 15.71762 5.67124 -2.38144 -0.03964 98.107
#22 —460.36240 164.31700 7.84937 -2.80167 -0.04938 99.375

Constant 765.20505 1130.86889
(Contd. Annexure-Il)
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(Contd. Annexure-Il)
Analysis of Variance for Regression

Source of Variation DF Sum of Squares Mean Square F Value F Point
Due to Regression 10 485015295.783 48501529.578 382.05015 100.00
Residual 355 45067494.895 126950.690

Total 365 530082790.678

Number 1

Name Coefficients

INDEPENDENT 1 1.368 INDEPENDENT 2 -53.744
INDEPENDENT 3 0.149 INDEPENDENT 4 0.202
INDEPENDENT 5 0.459 INDEPENDENT 6 0.605
INDEPENDENT 7 -26.475 INDEPENDENT 8 52.932
INDEPENDENT 9 -37.431 INDEPENDENT 10 —460.362
CONSTANT 765.205 CORRELATION 0.957

Equation “PRODN" N=1.37*'BLTEMP"N - 53.74*ASHPCT" + 0.149*"BLVOL"N + 0.202*'CKQTY"N + 0.459*'SNTQTY"N +
0.605*'OREQTY"N - 26.48*"OFFBLHR"N + 52.93*'SNTBAS"N - 37.43* “STMINJ"N - 460.36*"DIFFPR"N + 765.21

Annexure-l|

Alternative-lll
Multiple Regression
Dependent Variable #2 : Prodn

Independent Variable(S) F Value F Point MccC F for Regn. F Point
#3 Maxtemp Entered 27.326 99.984 0.264 27.326 99.984
#5 Real Entered 25.085 99.977 0.360 27.110 100.000
#4 Rhum Entered 10.654 99.829 0.393 22.105 99.995
All Variables Included Selection Terminated
Current Equation
Proportion of sum of Squares Reduced 0.155 Of 530082790.678
Multiple Correlation Coefficient 0.393 Adjusted R 0.384
Standard Error of Estimate 1112.475 ADJ. SE 1117.026
F For Analysis of Var (D.F. = 3,362) 22.105 F Point 99.995
Variable Regn. Coeff. S. Error F Value T Value Beta Coeff F Point
#3 -215.75664 33.16803 42.31447 -6.50496 0.32002 99.991
w4 -21.60173 6.61818 10.65370 -3.26400 -0.17536 99.829
#5 -14.28486 4.36835 10.69341 -3.27008 -0.17588 99.831
Constant 17018.44468 1166.30883
Analysis of Variance for the Regression
Due to Regression 3 82071711.397 27357237.132 22.10508 99.995
Residual 362 448011079.281 1237599.667
Total 365 530082790.678
Number 1 Name Coefficients
Independent 1~ -215.757 Independent 2 -21.602
Independent 3 -14.285 Constant 17018.445
Correlation 0.393

Equation “PRODN"N=215.76*"MAXTEMP"N - 21.60*
“"RHUM"N - 14.28*"'REAL"N + 17018.44
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Alternative-1V
Linear Regression

Dependent Variable #2 : Prodn

Annexure-IV

Proportion of sum of Squares Reduced 0.070 Of

Multiple Correlation Coefficient 0.264 Adjusted R=0.259

Standard Error of Estimate 1163.865 ADJ. SE=1165.434

Variable Regn. Coeff. S. Error T. Value
#3 Max temp -178.15957 34.08165
Constant 14173.27696 1033.88806

Analysis of Variance for the Regression

Source of Variation DF Sum of Squares Mean Square F Value F Point
Due to Regression 1 37015362.785 37015362.785 27.32606 99.984
Residual 364 493067427.893 1354580.846

Total 365 530082790.678

X-Value Predicted Value Standard Error

1.000 13995.11740 1534.37799

2.000 13816.95783 1512.43161

3.000 13638.79826 1490.94133

4.000 13460.63870 1469.92716

5.000 13282.47913 1449.40980

Linear Regression

Dependent Variable #2 : Prodn

Proportion of sum of Squares Reduced 0.075 of 530082790.678
Multiple Correlation Coefficient 0.273 Adjusted R=0.268

Standard Error of Estimate 1160.925 ADJ.SE=1162.490

Variable Regn. Coeff. S. Error T Value
#6 BLTEMP 10.95980 202438
Constant -2290.77375 2045.41890
Analysis of Variance for the Regression

Source of Variation DF Sum of Squares Mean Square F Value F Point
Due to Regression 1 39502984.814 39502984.814 29.31039 99.986
Residual 364 490579805.864 1347746.719

Total 365 530082790.678

X-Value Predicted Value Standard Error

1.000 -2279.81394 2350.15138

2.000 -2268.85414 2348.39222

3000 -2257.89434 2346.63350

4.000 —2246.93453 234487520

5.000 -2235.97473 2343.11733

a
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Feature

Algorithm for Solving Chartered Bus

Routing Problem

Kampan Mukherjee & Suguna

Having identified the resemblance with Vehicle Routing
Problem, an attempt has been made to develop a
heuristic-based algorithm for solving chartered bus
routing problem. The proposed method is an extension
of solution approach for truck despatching problem. A
case study for a Delhi-based bus company has been
taken up for validation of the algorithm and it has been
showed that the use of the proposed method leads to
substantial cost savings.

The authors are at the Department of Management Studies, Indian
School of Mines, Dhanbad-826 004.

Urban transportation planning seems to be one of
the mind boggling exercises for the administrative
authority of a city under the pressure of population and
traffic explosion. In this context the present paper in-
cludes study and analysis of the bus routing problems
as a special case of vehicle routing problem (VRP) and
suggests palliatives for that. The proposed methodology
has been applied for solving a bus fleet planning prob-
lem of a Delhi-based transport company, which is
engaged in running chartered bus service.

The Vehicle Routing Problem involves the design
of several vehicle tours to meet a given set of require-
ments of customers with known locations, subject to
a capacity constraint for the vehicles and a distance
(or alternatively time) constraint for vehicle tours. The
problem of scheduling was first formulated by Dantzig
and Ramser (1974) and may be stated as: A set of
customers each with known location and known re-
quirement for some commodity, is to be supplied
from a single depot by delivery vehicles of known
capacity.

The Vehicle Routing Problem involves
the design of several vehicle tours to
meet a given set of requirements such
as locations, capacity constraint and a
distance.

The problem is to -design the routes for these
vehicles subject to the following conditions:

() The requirements of all customers must be met.

(i) The capacity of vehicles may not be violated
(i.e. the total load allocated to each may not
exceed the capacity).
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(i) The total time (or alternatively distance) for
each vehicle to complete its tour may not ex-
ceed some pre-determined level (this is usually
a legal or contractual condition).

In order to solve many difficult problems efficiently,
it is often necessary to compromise the requirements of
mobility and systematicity and to construct a control
structure that is no longer guaranteed to find the best
answer but that will always find a very good answer. This
is the basis of heuristics technigue.

For Vehicle Fleet Planning (VFP), interestingly, very
few documents make the use of optimisation algorithm
of Integer Programming. Instead, when confronted with
VFPR, transportation analysts and operations research
practitioners have usually resorted to heuristic algo-
rithms, perhaps, as they are:

() easy to understand and consequently are more
readily accepted by managers;

(i) less sophisticated algorithmically and are main-
tained for computerised planning and

(iiiy efficient in solving a wide range of problems
and provide solutions that are usually accepted
as ‘good’ or ‘reasonable’.

These arguments on behalf of heuristics suggest
that they will continue to be instrumental in the analysis
of VRP.

According to Bodin et al, the heuristics fall into three
broad categories:

() Tour construction procedure: It generates an
approximately optimal tour from the distance
matrix;

(i) Tour Improvement procedure: It attempts to
find a better tour given an initial tour;

(i) Composite procedure: It constructs a starting
tour from one of the construction procedures
and then attempts to find a better tour using
one or more of the tour improvement proce-
dures.

Assuming the costs to be symmetric (Cj = Cj),
the triangular in-equality of the transportation matrix is
satisfied and are defined for each (jj) pair. Some of
the important contributions in the above categories
are:

Tour construction procedure

It includes:

(@) MNearest Neighbour Procedure (Rosenkrantz,
Stearns, & Lewis);

(b) Clarkes & Wright Savings Procedures (Clarke &
Wright [3], Golden);

(c) Minimal Spanning Tree Approach (Kim);
(d) Christofides Heuristics (Christofides).

Tour and Composite Improvement Procedures

The branch exchange heuristic is known best for
the Traveling Salesman Problem (TSP) (for instance,
Boldin et al, 1983). The 2-opt and 3-opt heuristics were
introduced by Lin K-opt procedure, for K-3, was
presented by Lin and Kernigham (1973).

The composite procedure may be stated as follows:

Step 1: Obtain an initial tour using one of the tour
construction procedures;

Step 2.  Apply a 2-opt procedure to the tour found in
step 1;

Step 3:  Apply 3-opt procedure to the tour found in

step 2.

The composite tour gives excellent results and Is
relatively fast. Since 1959, when Dantzig and Ramser
(1974), introduced the Vehicle Routing Problem and
proposed a linear programming-based heuristic for its
solution, the management scientists and operations re-
searchers have mostly attempted solving Vehicle Routing
Problems by heuristic-based methods. Whereas Tyagi in
1968 proposed a method which groups demand points
into tours based on a ‘Nearest Neighbour' concept i.e.,
the points are added to a tour sequentially, each new
addition being the closest point to the last point added
to the tour. Having grouped delivery points into M tours
the Vehicle Routing Problem reduces to Multiple Traveling
Salesman Problem (One for each tour). The proposed
algorithm of this paper is based on this approach. His
method is simpler than existing method (Dantzig & Ram-
ser (1974); Clarke & Wright (1974)).

Bus Routing Algorithm

The proposed method of solving VRP involves the
following modifications on Tyagi’s algorithm:

() Elimination of the assumption that the distance
matrix is to symmetric in nature.

(i) Application of a heuristic method proposed by
Pannerselvam and Balasubrahmanian for deter-
mining the optimal tours.
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Characteristically a Chartered Bus Routing prob-
lem is similar to a truck despatching problem, as both
travel through different routes transporting man or
material and meet the requirements at different loca-
tions on the route. The truck despatching problem on
the other hand may be considered as the generalisa-
tion of the Traveling Salesman Problem (TSP). In the
later, we identify the shortest—distance route of a
salesman who starts from a central point, then visits
all the other given points just once and returns to the
starting point. The Chartered Bus Routing problem
under study may be structured as a problem of find-
ing the best routes for a fleet of buses with the
capacity matching the number of passengers ex-
pected at different points on their travel routes.

Let P2, P3, ..., Pn be the delivery/pick-up with Q2,
Q3..., Qn being the demands respectively, to be ser-
viced from a central depot P1. All interdistances (i.e. the
shortest distances) dj; (i, j = 1, 2, ..., n) between the
points are calculated from the network using Floyd's
algorithm (1964). If there is the one-way traffic between
a pair of nodes, then the arcs (paths) between them are
assumed as directed arcs. There are vehicles (e.g.
buses) available, each having the capacity C.

Mathematically the vehicle Routing Problem may be
stated as mentioned below (Golden). Let there be

(i) asetof (n-1) points Pi (i = 2, 3, ..., n) to which
deliveries are made from a point P1, called the
central depot,

(2) a symmetric matrix D = [djj], called the dis-
tance matrix which specifies the distance dij be-
tween each pair of points (i, j = 1, 2, ..., n],

(38) Qi (i = 2, 3 ..., n] being the quantities to be
delivered at the points Pi (i = 2, 3, ..., n).

(4) C being the capacity of the vehicle where C >
max Qi (i = 2,3, ..., n], but C < sum from i=2
ton Q;, and

n
butC << > Q and
i=2

(6) Xij = Xji = 1 being interpreted to mean that
there exists a path between points Pi and P;j (i,
= 1,23, .., n) and Xj = Xji = 0 means that
there does not exists a path between P; and Pj
in any of the tour, thus

n n
C<Yx = _21)(ii=1
=

i=1

The problem is now to find those values of X;; which
makes the total distance

T=

bede

n
2 dij X;
1j=1

]

a minimum subject to the conditions specified in (2) to
(5). It should be noted that no consideration has been
made on number of vehicles engaged in the transporta-
tion.

The concept of truck despatching problem has
been used here in order to prepare the Bus Routing
Algorithm and then it has been applied to a real life
problem of a transport company which runs the
chartered buses. The proposed algorithm is described
below:

Let P2, P3, ..., Pn be the stopping points of the bus
routes with Q2, Q3, ..., Qn being the demands (i.e. the
number of passengers at each point) respectively, to be
serviced from a central depot (i.e. office complex) P1.

The algorithm developed for the present problem
can be conveniently separated into four major stages
which are as follows:

Stage 1: Determination of the shortest path between all
pairs of nodes in the network and the corresponding
distances.

The shortest distance data produced in this stage is
assumed as the data for the present bus routing problem
where almost one bus must visit each pick-up point once.

Stage 2: Finding the number of trips.

This stage involves decision on the number of trips
to be made to meet the requirements at different points
on the route.

Stage 3: Grouping the pick-up points.

The given points Pi, (i = 1, 2, ..., n) are divided into

N groups. The number of points in a group may differ

from one another since it depends upon the pick ups at
each point to be made.

Stage 4: Finding the optimal number of tours.
The above stages may further be elaborated as:
Stage 1: In this stage, the shortest paths between all
pairs of nodes in the network and their corresponding

distances are determined using Floyd’s algorithm [5].

The n nodes of the network are first numbered with
positive integers 1, 2, ..., n (where 1 denotes the central
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depot node). Then two matrices, a distance matrix D
and a predecessors matrix P are set up with elements:

Djj = Ly ifarc (i, j) exists

0ifi =]

Big positive value if arc (i, j) does not exist,
where Ljj is the length of the arc (i, j} and

Pij ifor i =j
=0fori=]j
The algorithm is as follows:
Step 1: SetK = 1

Step 2: Obtain all the elements of the updated distance
matrix D from the relation

Dff = min [Df~", (Dfi" + D]

Step 3: Obtain all the elements of the updated
predecessor matrix P by using the relation

Plj = Pkj*~" i Dij* = Dij*~"

= Pij*~", otherwise.

Step 4:1fk = n,gotostep5. Ifk < n,setK = K+1 and
return to Step 2.

Step 5: Stop

Stage 2: The number of trips in bus routing problem
depends upon the capacity of the vehicle and the total
number of passengers which are to be picked up for a
given problem. Thus, the number of trips is given by

n n
N =2 Qc if Cis a perfect divisor of >, Qi/c
i=2 i=2

= N+ 1 otherwise

n
where, N denotes the greatest integer part of 2 Qi/c
i=2

Stage 3: The given points Pi (i = 2, 3, ..., n) are
divided into N groups. The number of points in a given
group may differ from one another, since it depends on
the deliveries to be made. The systematic way of form-
ing these N groups is to start with first point P1. Cor-

responding to the point P1 one considers the second
row of the distance matrix D and find which point Pi (i =
2, 3, 4, ...,\n) is'nearer to P1. Now if the summation Q1
+ Qi C, tien Pi (i = 2, 3, ..., n) is the second element
which is included in the first group G1. If Q1 + Qi < C,
then from the given matrix D, find which of the points is
nearer to Pi, where Pi is the second selected point, and
include that point in G1, if the sum of the deliveries
corresponding to the included points in G1 is not
greater than C. This process of inclusion of points in G1
is continued until the sum of deliveries corresponding to
the included points does not exceed C. To make use of
the maximum capacity of the carrier, the point included
in G1 at the end or at the beginning may be inter-
changed with the another one which is the next nearer
point to the last included point, if its inclusion makes the
sum of the deliveries more nearer to C. In a similar
fashion we form the other groups G2, G3, ..., GN.

Incase N = N + 1, there may be a group consist-
ing of only one delivery point. The selection of this point
must be such that the passengers collected at this point
should not be less than half the capacity of the carrier
or/and its distance from central depot P1 should not be
more than half the distance of the maximum distant
point from P1.

Though there may be several points having this
property, but the point which is to be selected must
ensure the maximum possible use of the capacity of the
carrier in all the trips.

Stage 4: Having grouped the pick-up points, the bus
routing problem may now be thought of as solving N
symmetric/asymmetric Traveling Salesman Problems
(TSPs). In each of the trips the carrier starts from the
central poinpt P1, so it is common to all the groups G1,
G2, G3, ..//GN. The distance matrix D is separated into
N sub-matrices corresponding to each of the G1, G2,
G3, ..., GN and written in such a manner that the first
row of each sub matrix denotes the distances from P1
to all the points in the group. Now the simplest proce-
dure for finding the optimal tours in each case can be
separated into the following two parts:

Determination of Better Tour

In this part of stage 4 a better tour is constructed
heuristically using the distance matrix available at the
end of the algorithm in the stage 1 as the initial dis-
tance matrix. Each of the diagonal elements in the
shortest-path distance matrix from the stage 1 is as-
sumed to be a very big value. Then the following
steps are proposed.

Step 1: Find the row penalties and column penalties.
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Read the no. of nodes, n. Read the tour sequence irom part-1 and store in the array S with dimension (n+1). (For
example, the tour sequence may be stored like 1-5-3-2-4-1 in array S when the total no. of nodes is 5). Read the tour
length from part-1 under the variable TL. Set all diagonal elements to a very high value.

(&)

1=2 8
REPEAT = 0 i

Compute
X= Dg(‘?q), sy + D&’EP) NOR Dg’(‘i), s(J+1)

Y = D{Y- 1), say + D), sy + DY, s+ 1)

C j -

Exchange the elements in the tour at locations | and J.
Set REPET = 1and TL = TL= (X=Y).

YES F s, N NO / \ NO
A Yshtiz J— \ REPEII'S=O'? 7 @

YES

( STOP } Print tour sequence and TL

Fig. 1. Flow Chart for Determination of Improved Route
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Qv

28

Fig. 2. Schematic Diagram showing the Foute Lesign.

(Penalty is the difference between the first minimum and
the second minimum in any row or in any column).

Step 2: Find the maximum of such penalties.

Step 3: If there is a tie on the maximum penalty, go
to step 5, if not, go to Step 4.

Step 4: |dentify the minimum element in the column
or row corresponding to the maximum penalty. Go to
step 6.

Step 5: Identify the minimum element in the column
or row corresponding to the maximum penalties such
that the minimum element in that row or column is the
lowest among all such minimum values with respect to
the maximum penalty values under tie.

Step 6: Include the arc (p, q) the path from the node
p (row p) to the node g (column g) corresponding to the
minimum element identified in step 4 or step 5 in the
tour sequence.

Step 7: Delete the column g and the row p cor-
responding to the minimum element and the element
corresponding to the row q and the column p is as-
signed high positive value. If the arc (p, q) can be com-
bined with one or more previously assigned links to
form a chain, say x & y, then prevent the formation of
the loop by assigning the element corresponding to row
for the node y and the column for node x a very high
positive value.

Step 8: If the number of rows or the columns in
the modified matrix is 2, go to step 9. Otherwise go
to Step 1.

Step 9: Include the arc with respect to the diagonal
elements of the matrix in the tour sequence correspond-
ing to the minimum diagonal sum of the matrix.

Determination of Improved tour

In this part, the tour sequence obtained in the part 1
is improved by pairwise exchange method. The detailed
logical flow chart is shown in Fig. 1.

Case Study
Bus route planning problem

The company chosen for the study maintains a fleet
of 12 number of 50-seater buses. It was initially
registered as a private firm with a fleet of three buses
and in course of time it has expanded its fleet size with
present strength of work force of 37 staff.

The company is engaged in running chartered bus
service to office/factory goers both during morning and
evening hours. It also caters to the school bus needs
of four schools.

The study has been carried out for the bus routing
planning dealing with picking up and dropping of office
staff to and from the office complex. Eleven number of
50-seater buses are engaged for this purpose. The situa-
tion is similar to that of a single depot— multiple vehicle
routing problem where all goods have to be transported
to and from a factory. The chartered bus route under the
study includes 30 pick-up points (shown as points P2 to
P31 in Fig. 2 and A to K and 01 being the turning points)
with a total of 467 passengers to be transported. These
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Table 1: Showing the existing routes of the Chartered bus

Routes R1 R2 R3 R4 R5 R6
P101 P101 P101 P101 P101 P101
Q1P6 (4) O1P6 (8) O1P11 (9) O1P11 (7) O1P11 (11) O1P6 (7)
PBA P&P8 (6) P11P12 (6) P11P12 (12) PIE P6P7 (2)
AP2 (20) P8P14 (4) P12P19 (10) P12P16 (6) FP13 (7) P7P15 (10)
P2B P14Pg9 (10) P19P20 (12) P16P17 (6) P13P8 (10) P15P3 (9)
BP3 (7) P9P4 (6) P20P21 (3) P17P5 (2) P8P14 (8) P3D
P3D P4E P21P10 (2) P5P31 (5) P14P9 (9) DP4 (8)
DP4 (12) EG P31P30 (2)
GP10 (10)
Passengers 43 44 42 40 45 : 36
|Distance (km) 45 60 50 72 41 44
Routes R7 R8 R9 R10 R11 Total
P101 P101 P101 P101 P101
01P11 (4) 01H 01H 01A 01P6 (0)
P11P12 (8) HP22 (9) HP22 (6) AP2 (8) P6P7 (11)
P11P12 (8) HP22 (9) HP22 (6) AP2 (8) PBP7 (11)
P12P16 (7) P22P23 (10) P22P24 (11) P2B P7F8 (0)
P16P17 (8) P23P25 (4) P24P25 (8) BD P8P14 (13)
P17P18 (8) P25P26 (12) P25P26 (7) DP4 (0) P14P9 (8)
P18P5 (9) P26l P26P27 (6) P4P31 (10) P9P4 (10)
P29 (11) P27P28 (4) P31P30 (14)
P30P28 (13)
Passengers 44 46 47 40 40 467
Distance (km.) 49 62 66 79 49 617

30 pick-up points cover the west Delhi area and P1 is the
central depot (i.e. the office complex). The lap P1-01 is
common for all which is 28 km. in length. The Fig. 2 shows
the bus routes design, the arc values representing the
distance between pair of pick-up points in kilometers.

The existing routes along with the number of pas-
sengers picked up her stop (figures in brackets), the
total number of passengers per bus route and the route
length in kilometers are given in Table 1. Herein attempt
has been made to analyse the existing route design so
as to develop a more economic schedule of chartered
bus routing. The proposed algorithm is applied and the
efficiency of the algorithm is justified by the comparison
of the result with the existing bus routing plan.

Software Development

For applying the proposed algorithm for solving the

chartered bus routing problem, software has been
developed in Turbo Pascal in MS-DOS operating sys-
tem. It consists of two database files, three program files
and one output file. The database files include all
relevant data related to the route design, passengers
expected at each pick-up point etc. On of the program
files contains the program of arranging the input data in
the form of distance matrix, other is exclusively for find-
ing out the shortest distance and the third program file
includes the logical steps of stage 2 through stage 4 of
the proposed algorithm.

Results

The result obtained applying the above software is
given in annexure | which provides the following infor-
mation for each route in the sequence given below:

() the route number;
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(i) the number of the pick-up points allocated per
route;

(i) number of passengers serviced per route;
(iv) the shortest tour sequence of allocated points;
(v) the tour length for the route.

At the end of the computation the total distance
covered by the whole fleet per trip is given

The above result is then compared with the exist-
ing bus routing structure.

The following represents the comparison:

The total distance covered by the fleet

as per proposed algorithm = 536 kms.
The total distance covered as per the

existing system = 617 kms.
Therefore, the saving on distance

covered = 81 kms.
Total percentage of savings on

distance covered. = 13.2%
The required number of buses (routes)

or in other wise, fleet size obtained by

the algorithm =10

The number of buses used in the

existing system =1

Thus the proposed algorithm leads to the substan-
tial cost reduction in the following two ways:

()  Reduction of capital investment cost by reduc-
ing one bus from the existing fleet, which sub-
sequently reduces the interest, depreciation
components of the recurring expenditure and
also the cost of maintenance and operation of
one additional bus.

(i) Reduction of operating cost to the tune of 13
per cent per trip which may be doubled or

Reduction of capital investment cost by
reducing one bus from the existing
fleet, which reduces the interest,

depreciation components of the recur-
ring expenditure and also the cost of
maintenance and operation of one
additional bus.

tripled in a day depending on the number of
trips per day. this essentially leads to fuel
savings, reduces the fleet cost in terms of main-
tenance and wear and tear of the fleet.

Conclusions

The study seems to justify the applicability and
validation of the proposed methodology. However, the
real life urban transportation planning problem involves
some other components and relaxation of some more
restrictions need to be incorporated in the proposed
algorithm. The following shows some such additional
considerations and complexities.

The algorithm pre-supposes the fact that all the pas-
sengers of a particular stop are boarding at a time. It
does not allow the passengers at any stop to board into
more than one bus, which therefore, forms a restriction.

Further, the demands at each point should have
been, in reality, stochastic in nature. Factor of uncer-
tainity should also be considered in computation of the
route wise and bus wise transportation cost in any
urban transportation planning situation. The solution al-
gorithm may also be developed applying the concept of
Network analysis and Graph theory.

The proposed algorithm can be equally applicable
to solve logistic problem of municipal waste collection,
post mail, movement of rail wagons, newspaper
delivery, dairy milk supply etc.
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Annexure-|
Route Number 1 2 3 - 5
Points in route 1 3 3 4 2
Total passengers per route 35 48 47 48 47
Tour sequence 1-4 1-11-13-15 1-12-18-16 1-3-7-8-21 1-6-2
Tour Length 41 Km 38 Km 51 Km 57 Km 41 Km
Route Number 6 7 8 9 10
Points in route 2 4 3 4 4
Total passengers per route 48 48 48 48 48
Tour sequence 1-14-9 1-10-5-17-19 1-20-31-30 1-24-25-23-22 1-27-26-29-28
Tour Length 41 Km 59 Km 73 Km 55 Km 80 Km

C

The total distance covered by the whole fleet = 536 Kms.
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Diversification of Agriculture &

Food Security

R.R. Biradar & Jayasheela

Consequent with the need for the transformation of
traditional agriculture in India into a profit-making
market and oriented venture, this sector has undergone
considerable diversification. In particular, ensuring
changes in the cropping pattern in favour of cash crops
and reduction in the cultivated area of cereal crops.
This reduction has somewhat impaired the convention-
al sustainability if foodgrain production and has posed
problems for food security. In the present paper these
issues are critically examined in the context of agricul-
tural sector in Karnataka.

R.R. Biradar and Jayasheela, ADRT Unit, Institute for Social and
Economic Change, Nagarabhavi Post, Bangalore-560 072.

Agriculture in an underdeveloped country has to en-
sure food security, generate income and gainful employ-
ment opportunities in rural areas, through the
transformation of traditional agriculture into a market
oriented one. With the unstinted efforts and massive in-
vestments, the agricultural sector has undergone a con-
siderable diversification. One such area is the change in
the cropping pattern in favour of market-oriented high
valued cash crops (Chand, 1996; Vyas, 1996; Nadkarni,
1996). As a result, the area under cereal crops has been
brought down significantly. However, the sustainability
in food grain production and productivity has been
questioned. It has also been argued that diversification
of cropping pattern should not take place at the cost of
food security.

Agriculture in an underdeveloped

country has to ensure food security,
generate income and gainful employ-
ment opportunities in rural areas.

In the context of ever-growing population and the
increasing demand for food requirements and employ-
ment on the one hand, and stagnancy in cropping inten-
sity and irrigated farming (Rangaswamy, 1990; Report of
the Expert Committee, 1993) and decreasing capital for-
mation in agricultural sector (Dhawan, 1996; Mishra and
Chand, 1996; Jairath et al, 1996) on the other hand, the
importance of dryland development is increasingly em-
phasized. The agricultural production has increased
about 185 million tonnes of foodgrains and population is
also growing rapidly at the rate of 2.11 per cent during
1994-95. Hence, the task of providing food requirements
to ever-growing population is stupendous (Patil, 1995).
In spite of massive investment in irrigation since the in-
ception of planning era, irrigation coverage is hardly
about 30 per cent of India’s total cropped area. Even
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after achieving the optimum level of irrigation potential,
60 per cent of the India’s total cropped area still comes
under rainfed agriculture (Lakshmikanthamma, 1996).
Then an increasing proportion of output and employ-
ment will have to be generated from rainfed areas to
feed and absorb ever-growing population and
workforce. Therefore, the development of dryland zones
will have to play an important role in meeting the
country’s future needs.

In spite of massive investment in irriga-
tion since the inception of planning era,
irrigation coverage is hardly about 30
per cent of India’s total cropped area.

Dryland zones are those where agriculture is mainly
rainfed and having little or negligible area under irriga-
tion. According to the Fourth Five Year Plan, the dry
land zones are those which receive annual rainfall rang-
ing from 375 mm to 1125 mm and with very limited
irrigation facilities. As per the criteria, about 128 districts
were identified as dryland areas in our country. Most of
these districts are found in the southern India such as
Andhra Pradesh, Tamil Nadu, Karnataka, and the rest
are in Maharashtra, Madhya Pradesh, Uttar Pradesh etc.

Karnataka State is coming under dryland area. With
the total geographical area of 19.04 million hectare, over
10.4 million hectares are under cultivation; of which,
about 8.2 million hectares are under rainfed conditions,
accounting for little over 80 per cent of the state’s total
net cultivated area. Even if the ultimate irrigation poten-
tial is reached (about 46 lakh hectares), 70 per cent of
the state's cropped area will continue to be under
rainfed farming. Thus, the development and prosperity
of the dryland zones hold the key to the economic
development and prosperity of the rural people and the
State.

In the recent past, the farmers who come under the
dryland zones in Karnataka have experienced setbacks
in agricultural production due to uneven distribution of
monscon and natural calamities. As a result, farmers are
reluctant to use high yielding varieties of seeds, chemi-
cal fertilizers and other modern inputs even when they
are available at subsidised rate. Thus, low crop yield
and unstable food production are common in the arid
and semi-arid tropics of State. It has, therefore, failed to
provide even minimum food requirements (225 kgs per
year per person) for the population in arid tropics.
Hence, the need for dryland technology as a multi-
dimensional approach can't be overlooked any longer.
Therefore, a proper understanding of the characteristics

of different zones in Karnataka is quite necessary for an
effective planning of their economic development in
general and agricultural development in particular. It is
in this context that the following objectives are formu-
lated for the present paper:

a) To examine the diversification of cropping pat-
tern and thereby looking into food security.

b) To identify the factors contributing to variations
in cropping intensity.

c) To assess the zonal disparity in the per hectare
yields of all crops.

d) To suggest an effective strategy to follow with
existing technology for the development of
dryland areas.

Methodology

The present study is based cn secondary data, col-
lected from the Directorate of Economics and Statistics,
Government of Karnataka, Bangalore and other con-
cerned departments. The reference period for the study
are: 1960-61, 1970-71, 1980-81, 1989-90 and 1994- 95.
To identify the constraints in the growth process in dif-
ferent Zones of the state, the five points of time periods
were chosen. The collected data were analysed by ap-
plying percentages, averages, correlation co-efficient
and co-efficient of variation wherever it is possible for
which the following variables were selected. Rainfall
(FR), net area irrigated (NAI), Chemical fertilisers (NPK),
percentage of agricultural workers to total workers
(AWTW), percentage of literacy rate (LR), bovine
population per sq. km. (BESK), number of persons
served by a commercial bank (NPSCB) and total road
length for 100 sg. kms. of total geographical area (TRL).
The Karnataka State is purposively chosen for the
present paper mainly because of larger proportion of
area experiences severe drought and flood menace and
thereby experiencing greater instability in production ad
productivity. Further, according to the Zonal Planning
Teams (ZPT) constituted by planning commission,
Government of India, the State is classified into four
sub-zones based on agro-climatic characteristics such
as rainfall, soil, temperature, irrigation, cropping pattern
etc. The classified zones are as follows:

Zone |: Belgaum, Bellary, Bijapur, Bidar, Dharwad,
Gulbarga and Raichur;

Zone ll: Bangalore, Chitradurga, Kolar and Tumkur;

Zone lll: Mandya, Mysore and Hassan;

Zone IV: Chikkamagalur, Dakshina Kannada, Kodaguy,

Shimoga and Uttara Kannada.
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Zonal Profiles

The brief profile of the Zones pertaining to total
geographical area, forest, current fallow land, net
sown area, gross cropped area, cropping intensity,
net area irrigated, rainfall, per capital income, popula-
tion and literacy rate for the year 1994-95 is
presented in Table 1. It is found from Table 1 that out
of the total geographical area of the state, Zone |
takes lion's share followed by Zone IV and Il. The
greater proportion of area under forest is covered in
Zone |V followed by Zone | and Il. The current fallow
land as an index of poor land utilisation is found
more in Zone | where the rainfall and percentage of

Table 1: Profile of differ :nt Zones in Karnataka for 1994-95

(Percentage)
Particulars Zonel Zonell Zonelll ZonelV Over all
1. Total Geo- 46.88 19.23 1264 21.25 100
graphical Area
2. Forest 21,12 945 1353 5589 100
Land not 3477 2646 17.01 21.76 100
Available for
Cultivation
4. Other Unculti- 1594 3192 1504 37.10 100
vated Land
Fallow Land 59.30 2332 10.12 7.26 100
Net Area Sown 6022 1782 1151 10.45 100
7. Area Sown More 59.42 1250 1553 12.56 100
than Once
8. Gross Cropped 60.11 17.11 1204 1073 100
Area
9. Cropping 115.09 110.73 120.64 118.37 115.30
Intensity
10. Net Area Irrigated 2142 17.74 28.19 2875 2231
11.  Rainfall (mms)
a) Normal Rainfall 708 738 856 2615 1139
b) Actual Rainfall 836 794 874 2536 1181
12.  Per Capita Income (Rs.)
a) Current Price 5961 7174 6496 9152 7155
b) Constant Price 1996 2681 2212 2735 2423
13. Population (1991) 40.14 29.38 14.18 16.30 100
14. Density of Popu- 206 637 275 176 243
lation Per gs.
kms.
15. Literacy Rate 4743 5737 5077 66.70 56.05

Note:  Zone | Includes: Belgaum, Bellary, Bijapur, Bidar, Gulbarga

and Raichur; Zone I, Bangalore, Chitradurga, Kolar and

Tumkur; Zone Ill, Mysore, Nandya, Hassan; Zone IV, Chik-

kmagalur, South Kanara, Kodagu, Shimoga and North

Kanara.

Source: The Directorate of Economics and Statistics, Government
of Karnataka, Bangalore.

net area irrigated is also less. Consequently, the crop-
ping intensity in Zone | and Il is low as compared to
other two Zones. Out of the total population of the
state, zone | accounts for major proportion followed
by Zone Il and IV. Regarding literacy rate, Zone | ac-
counts for hardly 47.43 per cent whereas Zones II, Ili
and IV account for 57.37, 50.77 and 66.70, respective-
ly. By and large, the performance of Zone | and Il is
very poor as compared to Zone Ill and IV.

Table 2: Cropping Pattern in Karnataka during 1960-61 to 1994-95

(Percentage)
Crop/Crop 60-61 70-71 80-81 89-90 94.95
group
1. Rice 9.71 10.75 10.45 9.77 10.78
2. Jowar 28.04 20.43 18.67 19.31 18.02
3. Ragi 9.40 9.78 11.09 9.64 7.86
4. Maize 0.11 0.58 1.39 2.09 2.86
5. Bajra 472 5.16 6.20 4.24 2.45
6. Wheat 3.06 3.16 3.02 2.05 2.03
A. All Cereals 59.25 54.85 52.28 48.78 44.88
7. Tur 2.80 2.79 3.16 3.98 251
8. Bengal- 1.49 1.49 1.31 1.85 367
gram
B. All Pulses 12.33 13.27 14.36 13.59 13.72
| Total 71.58 68.12 66.64 62.37 58.60
Food-
grains
9. Groundnut 8.64 9.43 7.41 9.86 9.99
10. Sunflower - - 0.35 4.79 NA
11, Safflower 1.36 1.46 1.48 1.64 NA
I Al 11.78 12.85 11.74 18.70 NA
Oilseeds
12. Sugarcane 0.68 0.95 1.45 219 2.87
13. Cotton 9.29 10.48 9.50 5.76 5.29
Total (1 to 13) 93.33 92.41 89.32 89.01 76.75
Actuals* 10588587 10885800 10660029 12114597 12013325

Note: * Gross Cropped Area : NA - Not Available
Source: Same as Table 1.

Cropping Diversification

The concept of diversification at micro level could
be observed in terms of switch over from the area
under food crops to non-food crops/high value
market-oriented cash crops of move away from low
value/yielding crops to high value/yielding crops
(Vyas, 1996).
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Table 3: Cropping Pattern by fones during 1960-61 to 1994-95 (Percentage)

Crop/ Zone | (Arid Tropics) Zone |l (Semi-Arid Tropics)
GHop group 6061 7071 8081 8990  94-95 6061 7071 B0-81  89-90
1. Rice 3.45 3.87 4.09 4.18 5.35 7.39 9.37 8.09 7.56
2. Jowar 38.61 27.88 26.45 28.94 27.31 9.76 8.30 6.62 4.00
3. Ragi 0.64 0.64 0.98 0.84 0.52 35.23 33.78 36.95 29.55
4. Maize 0.16 0.49 1.51 2.45 3.19 0.00 1.24 1.77 2.03
5. Bajra 6.57 7..50 9.45 6.61 3.95 2.59 2.63 2.61 1.34
6. Wheat 4.70 4.98 4.94 3.38 3.36 0.04 0.10 0.07 0.03
A. All Cereals 57.84 50.34 49.97 48.38 4477 64.68 64.96 58.18 47.15 40.08
7. Tur 2.89 3.72 4.53 5.80 3.38 427 1.79 1.57 1.80 1.94
8. Bengalgram 1.94 2.18 2.06 2.95 5.85 0.76 0.25 0.10 0.14 0.24
B. All Pulses 10.87 13.08 14.29 15.28 15.29 15.81 14.68 14.84 10.64 10.25
Total Foodgrains 68.71 63.42 64.26 63.67 60.06 80.49 75.64 73.03 57.79 50.33
9. Groundnut 10.87 11.95 8.61 9.39 8.71 6.71 7.96 9.68 19.41 22.85
10. Sunflower NA NA 0.54 6.43 NA NA - 0.07 2.37 NA
11. Safflower 2.09 2.32 2.42 2.67 NA NA 0.03 0.06 0.14 NA
All Qilseeds 14.70 16.31 14.37 21.27 NA 8.60 10.09 12.08 23.62 NA
12. Sugarcane 0.54 0.81 1.42 2.43 3.21 0.64 0.84 0.89 0.67 0.93
13. Cotton 13.40 1976 14.76 7.83 7.12 2.66 2.57 1.92 1.96 1.75
Total (1to 13) 97.35 96.30 94.80 95.21 70.39 92.39 93.15 87.92 84.04 75.86
Actuals™ 6880215 6842983 6471746 7302183 7221613 1689279 1774044 1778262 2144010 2055440

(Contd. Table 3)

Crop/ Zone lll (Irrigated) Zone |V (Coastal)

Crop group 80-61 70-71 80-81 89-90  94-95 60-61 70-71 80-81 89-90  94-95
1. Rice 15.80 16.12 14.68 14.83 17.85 5066 5038 4546  39.90 40.37
2. Jowar 9.79 9.96 8.59 6.60 568 4.81 476 4.59 375 275
3. Ragi 2813 2882 2882 2727 2115 6.93 7.52 8.45 7.27 6.36
4. Maize 0.00 0.52 1.32 1.56 1.91 0.00 0.16 0.21 0.67 1.40
5. Bajra 0.37 0.14 0.16 0.19 0.14 0.04 0.02 0.01 0.00 0.00
6. Wheat 0.00 0.01 0.01 000 000 0.03 0.04 0.03 0.03 0.03
A. All Cereals 55.86 57.28 49.56 5061 46.76 63.27 6415  59.17 51.79 51.03
7. Tur 1.85 1.10 0.99 1.15 1.01 0.65 0.41 0.25 0.33 0.23
8. Bengalgram 0.56 0.43 0.25 0.23 0.43 0.63 0.40 0.12 0.19 0.56
B. All Pulses 21.12 18.61 2256 16.25 17.83 7.51 6.34 492 5.99 5.82

Total Foodgrains 76.98 75.90 72.12 6686  64.59 7078 7049 6409  57.78 56.85
9. Groundnut 3.43 388 297 405 4.41 1.87 2.01 2,01 2.84 2.93
10. Sunflower NA " 0.09 269 NA - - 0.04 1.77 NA
11. Safflower NA Neg. 0.01 s NA Neg. 0.01 0.01 0.03 NA

All Oilseeds 6.37 6.08 5,68 9.63 NA 253 2.89 3.05 5.56 NA
12. Sugarcane 1.50 1.98 273 3.40 473 0.91 0.93 1.06 1.99 1.99
13. Cotton 0.89 0.75 0.90 275 3.39 0.73 0.83 1.04 352 2.83

Total (1 to 13) 85.75 8472 8143 8264 7271 7494 7513 6924  68.86 64.59

Actuals* 1022919 1178640 1267342 1390154 1446919 996174 1090133 1142679 1278250 1289353

Note: * Gross Cropped Area: NA - Not Available.
Source: Same as Table 1
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The concept of diversification at micro
level could be observed in terms of
switch over from the area under food
crops to non-food crops/high value
market-oriented cash crops.

The diversification of cropping pattern during the
reference period by the State and Zones is indicated
in Tables 2 and 3, respectively. It is obvious from
Table 2 that over the last few decades, the crop cul-
tivation has witnessed significant diversification in the
State. There has been significant decline in the area
under food crops such as cereals, barring few supe-
rior and market oriented crops like rice, maize etc.
Significant decrease in the area is observed in the
case of jowar whereas, the area under pulses have
been increased marginally. Further, among non-food
crops, the area under oil seeds and sugarcane has
noticeably increased while cotton registered a consis-
tent declining trend.

Though the similar situation is found in almost all
the zones, the degree of diversification of cropping
pattern varies across the zones and over time. It
could be seen from Table 3 that the Zone Il has wit-
nessed a greater diversification in favour of commer-
cial crops followed by Zone IV and lll. Unlike the food
crops, in almost all the zones, the area under non-
food crops, especially oilseeds, has substantially in-
creased during the reference period. However, the
increase is visible more in Zone |l followed by Zone |
and IV.

The growth of zonal food production and population
is depicted in Table 4. It is clear from the analysis that
diversification of cropping pattern was taken place in
favour of market-oriented high valued cash crops. In
addition, the cultivation of oildseeds manifests the
preference of farmers to drought resistant commercial
crops. As a result, the foodgrains production is going to

Table 5: Food Security by Zones in Karnataka for the Selected Years

Table 4: Growth of Population and Foodgrains Production by Zones
in Karnataka during 1961-1991

Zone Population Growth Growth Rate of
Rates (%) Foodgrains (%)
1961-71 1971-81 1981-91 1961-71 1971-81 1981-91
Zone | 2253 2383 23.00 44 87 5.85 18.25
Zonell 2639 3416 2458 5396 -0.89 9.52
Zone Il 26.03 2393 1877 48,16 2459 12.83
Zone IV 24.19 24.48 13.13 39.08 15.15 3.93
Total 2422 2675 21.12 46.22 8.91 12.78

Source: Same as Table 1.

be affected in the future. The food security encompas-
ses the availability of foodgrains, purchasing power (per
capita income), adequate employment opportunities
and easy access to civic amenities. Due to the non-
availability of data, only foodgrains and per capita in-
come are taken into account to throw some light on
food security in different Zones during the reference
period. It could be seen from Table 5 that the availability
of foodgrains (per person per year) has registered in-
creasing trend till 1970-71 in almost all the Zones and
1980-81 onwards it has shown declining trend in all the
Zones and more so in Zone Il and IV, where the diver-
sification was taken place to a larger extent since 1980-
81 onwards. This could be attributed to decline in the
total production of foodgrains (see Table 6) and diver-
sification of cropping pattern from food crops to non-
food crops. However, the present position of foodgrains
availability in Zones | and Ill shows relatively better
situation as compared to Zones Il and IV. The similar
situation is also found in Karnataka as a whole during
the same period. Regarding the per capita income of
the each Zone, it is obvious that where the diversifica-
tion was taken place to a greater extent, the purchasing
power in term of per capita income per se will not judge
the food security. So far as the per capita availability of
‘oodgrains is concerned, the much diversified zone is
going to be affected unless yield-augmenting technol-
ogy is introduced at the earliest.

Zone Per Capita Foodgrains (Kgs.)* Per Capita Income (Rs.)

60-61 70-71 80-81 90-91 1994-95 60-61 70-71 80-81 90- 91 1994-95
Zone | 181 214 183 176 204 240 614 1347 4051 6391
Zone |l 134 163 121 106 114 263 585 1453 4580 6874
Zone Il 173 205 206 196 236 273 674 1483 4038 7094
Zone IV 178 199 184 169 194 544 1130 2026 6451 7835
Total 167 196 169 157 180 296 685 1528 4696 7155
* : Per Person Per Year (Kgs.)
Source: Same as Table 1.
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\
Table 6: Correlation Co-efficient of the factors Influencing the Diversification of Cropping Pattern

Crop/Zone RF NAI NPK AWTW LR BPPSQKM NPSCB TRL
Zone |
1. Rice 0.2569 0.8995* 0.8445* -0.3265 0.8198* 0.8674* -0.9532** 0.9090**
2. Jowar -0.3113 -0.6090 -0.5059 0.7265 -0.4802 -0.6462 0.7311 -0.6131
3. Ragi 0.4319 0.7569 0.6862 -0.5055 0.6455 0.8458* -0.8952* 0.7955*
4. Maize 0.1620 0.9815** 0.9883** 0.1504 0.9683** 0.8987* -0.9609** 0.9982**
By Tur 0.659 0.9978** 0.9860** 0.0451 0.9770** 0.8517* -0.9500** 0.9879**
6. Groundnut -0.7287 -0.5996 -0.6465 -0.2338 -0.5680 -0.9210** 0.7986* -0.7486
7. Oilseeds -0.5438 0.8283~ 0.8325* 0.2822 0.8841* 0.3697 -0.5588 0.7119
8. Sugarcane 0.0282 0.9906** 0.9999** 0.2037 0.9930** 0.8311 -0.9186** 0.9829**
9. Cotton 0.3212 -0.7580 -0.8255 -0.6756 -0.8503* -0.4578 0.5434 -0.7127
Zone |l
1. Rice -0.3015 0.8672* -0.2250 -0.1987 -0.2265 0.2735 0.1575 -0.1715
2. Jowar -0.9939**  -0.3407 -0.9966** 0.8651* -0.9967**  -0.3510 0.9769**  -0.9919**
3. Ragi -0.6349 -0.4349 -0.7142 0.3142 -0.7122 0.4285 0.4830 -0.5581
4. Maize 0.9154** 0.4652 0.9121%* -0.9836** 0.9125** 0.6216 0.9779** 0.9688**
5. Tur -0.6189 -0.7371 -0.6418 0.9426*> -0.6417 -0.7321 0.7574 -0.7345
6. Groundnut 0.9487** 0.2635 0.9684** -0.6624 0.9680** 0.0275 -0.8570* 0.8977*
7. Oilseeds 0.9479** 0.2647 0.9679** -0.6612 0.9675** 0.0253 -0.8558* 0.8968*
8. Sugarcane -0.0517 0.4395 -0.0674 -0.5073 -0.0665 0.8569* -0.1793 0.1114
9. Cotton -0.8861* -0.0703 -0.8305* 0.8752* -0.8321* -0.6959 0.9479**  -0.9199*F
Zone I
1. Rice 0.3645 -0.8650* -0.7764 0.5674 -0.7193 —0.9257** 0.7809 -0.8061*
2. Jowar 0.3920 -0.8242* -.0.9717**  0.8025* -0.9768**  -0.5242 0.7888* -0.9231**
3. Ragi -0.1779 -0.2533 0.6192 0.3813 -0.6899 0.0528 0.2155 —0.4649
4. Maize -0.7447 0.9971** 0.9380**  -0.9021* 0.8947* 0.7533 -0.9885** 0.9825**
5 Tur 0.9869**  -0.8021 -0.5863 0.8010 -0.5238 -0.5367 0.8647* -0.7107
6. Groundnut -0.1970 0.0115 0.3391 -0.4601 0.4276 -0.5957 —0.1056 0.2406
7. Qilseeds -0.1525 0.4657 0.7924* -0.6551 0.8536* 0.0113 -0.4641 0.6752
8. Sugarcane -0.6706 0.9612** 0.9886** -0.9248** 0.9663** 0.6457 -0.9516** 0.9987**
9. Cotton -0.2416 0.6067 0.820* -0.7290 0.9257** 0.1906 -0.5934 0.7847
Zone IV
1. Rice 0.7115 -0.0725 -0.9714** 0.9637** -0.9746** -0.5009 0.7830 —0.9539**
2. Jowar 0.6046 -0.2908 -0.9261** 0.882* —0.9589** -0.3322 0.6875 -0.8430*
3. Ragi -0.6282 -0.3607 0.2783 -0.3709 0.1756 0.8268* -0.5685 0.4556
4. Maize -0.5947 0.3904 0.9060** -0.8598* 0.9455** 0.3116 -0.6758 0.8018*
5 “Tur 0.9660** -0.0742 —.7669 0.8167* -0.6993 -0.9814** 0.9481* —0.8417*
6. Groundnut -0.6000 0.4218 0.9022** -0.8543" 0.9427** 0.3160 -0.6795 0.7928~
7. Qilseeds -0.6086 0.3807 0.9147** -0.8704* 0.9521** 0.3288 -0.6889 0.8143* .
8. Sugarcane -0.5586 0.3104 0.9005** -0.8570* 0.9397** 0.2756 -0.6448 = 0-;8069“
9. Cotton -0.5480 0.3435 0.8904* -0.8437* 0.9325** 0.'2814. -0.6350 0.7889*
Note: * Significant at 10 per cent level. ** Significant at 1 per cent level.
Source: Same . . (able 1. B
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Factors Influencing the Cropping Pattern

Though the cropping pattern is quite sensitive to the
market mechanism viz., price (Vyas, 1996), here an at-
tempt is made to identify the non-market factors that are
largely attributed to change in cropping pattern over a
period of time. It can be observed from Table 6 that the
change in cropping pattern is quite responsive to the
infrastructural facilities such as banking, transport,
education as an index of informatic technology, irriga-
tion and modern inputs such as chemical fertilisers
(NPK) etc., in Zone I. In Zone Il the rainfall, chemical
fertilisers (NPK), education and banking facility are high-
ly correlated with change in the cropping pattern. Any
change in the above mentioned indicators result in con-
siderable change in the cropping. In Zone lll, education,
chemical fertiliser (NPK), transport facility and percent-
age of agricultural workers are emerged as major fac-
tors influencing the cropping pattern. Further, in Zone IV
chemical fertilisers (NPK), education, irrigation and
transport facility are important variables contributing to
change in cropping pattern.

In nutshell, it is found that the factors such as irriga-
tion, chemical fertilisers (NPK), rate of literacy and
transport facility are positively correlated with the non-
food crops in general, and oilseeds and sugarcane in
particular. Thus, any increase or change in these factors
tends to fluctuate in the area under market-oriented high
value cash crops.

It is found that the factors such as ir-
rigation, chemical fertilisers, rate of

literacy and transport facility are posi-
tively correlated with the non-food
crops in general, and oilseeds and
sugarcane in particular.

Cropping Intensity and Crop Yields

Cropping intensity shows the intensity of land use
for crop cultivation. In the conventional sense, cropping
intensity is defined as the percentage of gross cropped
area to the net cropped area (GCA/NCA x 100). An
increase in cropping intensity over a period of time is
generally considered as an indicator to assess the per-
formance of agricultural development since it shows
how effectively and intensively land is being utilised. It
could be observed from Table 7 that the cropping inten-
sity in almost all the Zones has witnessed an increasing
trend. However, the increase in cropping intensity is
found more in Zone | and Il as the area under irrigation

in these zone has significantly increased over a period
of time. Moreover, Zone | and Il still have the greater
potential of cropping intensity to increase as the land
use intensity to increase as the land use intensity is
lower as compared to the other zones.

Table 7: Cropping Intensity in different Zones in Karnataka during
1960-61 to 1994-95 (Percentage)

Zone 60-61 70-71 80-81 89-90 94-95
Zone | 101.91 103.30 105.73 112.53 115.09
Zone |l 102.33 106.68 104.70 110.40 110.73
Zone Il 108.88 114.18 117.64 117.33 120.64
Zone IV 112.30 117.43 114.04 117.06 118.37
Over All 103.52 106.22 107.69 113.14 115.30

Source: Same as Table 1.

Table 8: Growth of Net Irrigated in different Zones of Karnataka
during 1960-61 to 1994-95 (Percentage)

Zone 1960-61  1970-71  1980-81 1989-90 1994-95
Zone | 3.44 7.38 9.83 17.86 21.42
Zone |l 10.97 21.49 15.38 18.54 17.74
Zone Il 16.87 19.73 22.18 24.11 28.19
Zone IV 32.26 33.89 25.85 26.55 28.75
Over All 8.39 13.31 13.75 19.56 22.31

Source: Same as Table 1.

An effort is made to identify the factors contribut-
ing to growth and instability in cropping intensity. It is
obvious from Table 9 that irrigation, rain fall, chemical
fertiliser (NPK), rate of literacy, transport facility, ac-
cess to credit etc, have emerged as major factors
determining the cropping intensity in Karnataka in
general and in Zone | and |l in particular. Among
which irrigation, chemical fertilisers (NPK) and educa-
tion are highly correlated with cropping intensity. Any
changes in these factors result in considerable chan-
ges in cropping intensity.

The yield per hectare of food crops, oilseeds and
commercial crops is explained in Table 10. It is clear
from the table that over the time, the cereal crops,
oilseeds and commercial crops have registered an in-
creasing trend in the area and productivity. Among
food crops, productivity of cereals has increased to
1389 kgs in the year 1994-95 from 490 kgs per hec-
tare in 1960-61. Similarly, pulses also registered an in-
creasing trend but comparatively less than the cereal
crops. These changes have occurred after the intro-
cuction of green revolution in the country. The oil
seeds like groundnut, sunflower and safflower have
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Table 9: Correlation Co-efficient on Factors Influencing the Cropping Intensity in different Zones (1961-1995)

Variable Zone | Zone |l Zone lll Zone IV State
1. Rainfall (mms) -0.0816 0.8197** -0.8996* -0.7041 -0.8429*
2 % of Net Area Irrigated 0.9825** 0.6795* 0.9664** 0.8912* 0.9839**
3. NPK Fertilisers (Kgs/Ha) 0.9952** 0.8870** C.8178* 0.5685 0.9928**
4 % of Cultivators to Total 0.2555 -0.7310* -0.8946* -0.5280 -0.9283**
Main Workers

5 Literacy Rate (%) 0.9992** 0.8856** 0.7596 0.5836 0.9961**
6. BPSK 0.7622 0.0626 0.7182 0.5670 0.7041

7 NPSCB -0.8682* -0.7743* -0.9867** -0.6975 -0.8729*
8 Total Road Length 0.9553** 0.8185** 0.9065** 0.4342 0.9540**

Note: * Significant at 10 per cent level.
Source: Same as Table 1.

also registered remarkable growth rate in productivity.
Among commercial crops, cotton has displayed an in-
crease in productivity over the years because of the
introduction of high yielding variety of seeds.

Table 10: Crop Yields in Karnataka for the selected years

(Kgs./Hect.)

Crop/Crop group 60-61 70-71 80-81 89-90 94-95
1. Rice 1291 1709 2302 2006 2445

2. Jowar 388 703 878 689 657
3. Ragi 757 838 1122 1140 1433

4. Maize 1080 3427 3110 2805 2873

5. Bajra 257 375 335 547 402
6. Wheat 237 380 541 506 723
All Cereals 490 750 1045 944 1389
1 7. Tur 309 503 373 377 395
| 8 Bengalgram 350 467 515 334 502
All Pulses 270 354 290 331 377
Total Foodgrains 518 775 881 934 1152
9. Groundnut 490 759 601 781 788
10. Sunflower - - 431 405 -
11. Safflower 174 172 513 596 =
All Oiiseeds 409 625 519 612 788
12. Sugarcane* 72 78 79 80 96
L Cotton 65 85 115 216 253

** Significant at 1 per cent level.

Note: * Production in tonnes.
Source: Same as Table 1.

Table 11 presents the zone-wise crop yield for the
reference period. The data reveals that the yield per
hectare of all crops in all the zones has registered
significant growth rate. However, it is not the same in
all the zones during the reference period. It is obvious
that the yield per hectare of all the crops is quite high

in Zone Il and IV as compared to Zone | and Il
Moreover, this gap has also been widening to a
greater extent. It might be attributed to adequate
credit facility, irrigation, intensive use of NPK and HYV
seeds etc., in the zones where the yield per hectare
is quite high.

Conclusions

The above analysis presents the diversification of
cropping pattern, cropping intensity, production and
availability of foodgrains both at Zonal and State level
which reveals as follows:

1. In spite of massive investment in the develop-
ment of irrigation, Zone | and Il are still very
poor in irrigation potential as compared to Zone
lll and IV. However, the growth rate of area
under irrigation is found to be more in Zone |.

2. The cropping intensity has increased more in
Zone Il and IV over the past few decades in
Karnataka.

3. Irrigation, fertiliser (NPK), rainfall, education and
transport facility are highly correlated with the
change in the cropping intensity, particularly in
Zone |l and followed by Zone .

4. Diversification of cropping pattern is taking
place in favour of market-oriented high value
cash crops in the State in general and Zone |
and IV in particular.

5. The diversification into non-food crops has an
adverse impact on the availability of foodgrains
and positive impact on per capita income. Ir-
rigation, fertiliser (NPK), literacy rate and
transport facility are remarkably responsible for
the diversification, especially in Zone Il and IV.

486

Diversification of Agriculture



Table 11: Crop Yields by Zones for the selected years (Kgs./Hect.)

Crop/Crop group Zone | Zone |l
60-61 70-71 80-81 89-90 94-95 60-61 70-71 80-81 89-90 94-95
1. Rice 1085 1692 1856 1583 2155 1186 1845 1862 2213 2724
2. Jowar 376 619 692 639 704 584 1346 1329 1044 1196
3. Ragi 717 846 974 841 984 800 811 818 1117 1488
4. Maize 1084 3280 2625 2562 2886 618 3750 : 2381 3242 2881
5. Bajra 257 364 294 542 398 256 499 232 615 446
6. Wheat 237 368 537 504 723 245 2248 1346 1128 1104
All Cereals 390 645 752 791 1005 700 1022 1155 1318 1732
7. Tur 334 474 338 370 412 266 713 727 454 322
8. Bengalgram 367 467 449 333 498 200 450 449 245 597
All Pulses 259 345 268 336 384 2 437 322 303 369
Total Foodgrains 370 583 644 681 847 616 914 986 1131 1454
9. Groundnut 429 723 552 688 742 788 830 623 848 781
10. Sunflower - - 365 368 = - - 829 533 -
11, Safflower 174 172 513 596 - - 110 513 633 =
All Oilseeds 364 593 477 525 742 663 726 595 798 781
12. Sugarcane* 65 74 69 69 89 72 83 85 88 86
13. Cotton 65 85 98 200 206 70 82 144 191 273
Note: * Production in tonnes.
Source: Same as Table 1.
(Contd. Table 11)
Crop/Crop group Zone Ill Zone IV
60-61 70-71 80-81 89-90 94-95 60-61 70-71 80-81 89-90 94-95
1. Rice 1728 2148 2736 2664 3128 1275 1523 1905 1927 2251
2. Jowar 527 824 900 956 1309 1071 2140 1299 1741 1438
3. Ragi 715 871 986 1194 1399 584 898 1082 1277 1415
4. Maize - 3098 2498 3823 2673 - 3345 2783 3096 2995
5. Bajra 275 411 786 619 752 487 921 158 615 KRR
6. Wheat 167 951 1519 1125 1296 720 1029 930 408 244
All Cereals 949 1222 1616 1670 2098 1138 1445 1734 1831 2118
7. Tur 285 502 315 364 284 125 894 712 451 503
8. Bengalgram 260 466 449 422 553 399 464 447 373 649
All Pulses 267 290 321 329 337 359 357 352 350 417
Total Foodgrains 762 993 1211 1344 ' 1612 1056 1347 1628 1677 1944
9. Groundnut 608 1094 1012 1092 949 896 970 947 1280 1373
10. Sunflower - - 1702 648 - - - 1057 486 -
11.  Safflower - 1000 516 - - 171 171 507 607 -
All Oilseeds 422 823 716 774 949 720 765 767 887 1373
12. Sugarcane* 91 84 100 107 117 67 81 84 29 107
13. Cotton 83 86 144 378 292 120 82 142 306 232
Note: * Production in tonnes.
Source: Same as Table 1.
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6. Yield per hectare of all crops in all the zones
has registered an increasing trend, except a few
crops in some years. However, the yield per
hectare of all crops in Zone | and Il is quite low
as compared to Zone Il and IV. this gap is also
widening over the past few decades.

7. Agriculture in Zone Il and IV is getting
prosperous mainly because of irrigation, inten-
sive use of chemical fertilizers (NPK), access to
credit and transport facilities.

8. It could be noted that the Zones which have the
some extent comparative advantage in the crop
yield seem to be moving towards specialisation
in their agricultural activities.

Based on the above analysis, some policy sugges-
tions are made below:

a) In arid and semi-arid tropics like Zone | and |l
where the agricultural activities are largely
dependant on monsoon, the intensive use of
rain water should be ensured through ap-
propriate means of watershed development
programmes.

b) The diversification of cropping pattern should
be on the lines of yield-augmenting technology
to increase the productivity so that the sus-
tainability in foodgrains production can be en-
sured.

c) Inarid and semi-arid tropics, the productivity of
all the crops should be increased through an
effective implementation of suitable technology
and providing the necessary requirements so
that the gap in productivity can be reduced.

d) It is a pre-requisite to provide infrastructure
facilities such as access to credit, transport,
education etc., in the arid and semi-arid tropics
along with the existing dryland technology to
facilitate the growth process. Wherever the
watershed development programmes are in

progress, these infrastructure facilities can be
super imposed. Apart from the above, few non-
farm activities should be promoted to reduce
the vulnerability of agricultural workers in rural
India.
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Productivity of Regional Rurai Banks

Credit in Haryana

Amar Chand Kaushik

Survey data from 135 beneficiaries of two regional rural
banks in Haryana, who had been financed and formed
the assets using the credit has been examined in the
present study. Beneficiaries engaged in non-agricul-
tural activities had registered high productivity of credit
than those of agricultural activities. Among various fac-
tors human labour use, credit formed assets and de-
pendency ratio had significantly determined the levels
of productivity. The analysis to suggested that policies
should be directed to supply adequate credit and other
necessary infrastructural facilities to the beneficiaries.

Amar Chand Kaushik is a Block Development Officer and Panchayat
Officer in the Village Mahendragarh (Haryana).

Despite the various achievements during the last
five decades of Independence and planning experience
rural poverty could not be alleviated significantly. Realis-
ing the importance of rural credit, banks were
nationalised and massive rural developmental program-
mes were launched to offset the weakness of the com-
mercial and Co-operative banks (Banking commission,
Report 1972). Therefore, a third type of banking
machinery called Regional Rural Banks (RRB) were es-
tablished in 1975 with the specific objectives to fill the
credit gaps left by commercial and co-operative banks.
Various evaluation studies viz. Govt. of India (1985),
IFMR (1984), Kalkundrikar (1990), Kaushik (1993, 1996),
Malhotra (1986), Naidu (1988) NIRD(nd), Padmanabhan
(1990) and SBI (1984) etc. depicted the impact of credit
on rural development through income generation of the
rural poor ignoring the productivity of credit (rate of
return). While the assessment of productivity is very es-
sential to see the viability of credit in this aspect.

Regional Rurai Banks were established
in 1975 with the specific objectives to
fill the credit gaps left by commercial
and co-operative banks.

The present study makes an attempt to (i) estimate
the productivity of credit through income generation of
the beneficiaries (2) identify the major influencing/deter-
mining factors of credit productivity and (3) draw policy
implications.

Methodology

The study is confined to thirteen branches of two
regional rural banks i.e. Haryana Kshetriya Gramin
Bank, Bhiwani and Gurgaon Gramin Bank, Gurgaon
covering five districts, Bhiwani, Rohtak, Mahendragarh,
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Gurgaon and Faridabad of Haryana. From the selected
13 branches of the RRKBs a sample 135 beneficiaries'
who had acquired and retented the assets by using
Banks credit were taken up from different occupational
categories.?

The primary data® regarding assets, income, etc.
were collected through a scientifically pre-tested
schedule by direct personal interviews of the sample
beneficiaries. Adequate discussion were also held with
the concerned villagers, staff of the RRBs and
beneficiaries.

Productivity of credit assets may be considered as
a proxy for the return on investment in different types of
activities. More explicitly, it estimates net return per unit
of invested credit. Productivity may be treated as the
ratio of income generation to investment (credit assets).

Y.
orP=-69—'.x1DO

al

Productivity of credit assets may be
considered as a proxy for the return on
investment in different types of ac-
tivities.

where, p : Productivity of credit assets per beneficiary
in percentage.

Yg : Income generation over pre-credit period
per beneficiary (Yg = Yt-Yr). Yt starts for
post credit period income and Yr pre-credit
period income.

Ca : Credit assets or the amount of credit in-
vested per beneficiary in forming or improv-
ing assets.

i : Number of beneficiaries.

1. This study is a part of a sample of 390 beneficiaries of the 13
branches of the two Regional Rural Banks. But for the analysis
of productivity only 135 beneficiaries who had acquired the
assets, retented and generated additional income due to RRB's
credit have been taken into account.

2. Different occupational categories are: small farmers, marginal
farmers, agricultural and other labourers, rural artisans and
petty shopkeepers.

3. Data collected during 1988-89 and relate to the year 1987-88.
P=Dbg+b,Lh + b, Ar + by Yr + b, Wh + bs Ca
where P is productivity of credit
b, is constant (intercept) b, b, etc. are
co-efficients of explanatory variables.

In this way productivity is determined by income
generation and credit assets. While income generation
further depends upon various independent variables,
such as the size of landholdings, pre-credit asset hold-
ings, precredit income level labour use, and credit as-
sets. In order to study the relative significance of the
various explanatory variables influencing productivity
Chi-square and multiple regression analysis have been
used. To quantify the results the type of regression
models used are shown as under:

f (Lh, Ar, Yr, Wh, Ca)

bo + b1 Lh + b2 Ar + b3 Yr + ba Wr + bs
Ca

Il

-
Il

The following explanatory variables have been
taken into account to explain the variation in produc-
tivity of credit assets.

Landholdings (Lh)

Land is the most significant factor in agriculture in
production studies, land may be considered in various
forms and indications. In the present study net
operated area in acres have been considered to assess
the impact of credit assets along with landholdings.

Pre-Credit asset holdings (Ar)

Productivity of credit assets depends not only upon
the credit assets, but-also upon the pre-credit asset
holdings of the beneficiarles. Pre-credit assets are
measured in terms of money. Under these assets the
agricultural implements draught animals (Camels, bul-
locks, etc.) the assets (tools) of artisans and the stock
values of businessmen have been taken into account in
monetary terms.

Pre-Credit income level (Yr)

Precredit income level may also be a significant
factor affecting productivity as it may be used to part-
ly finance the purchase of intended assets or may be
used in acquiring complementary or supplementary
factors and materials to use the credit assets more ef-
fectively.

Credit value turned into assets (Ca)

It is that part of net credit value which is actually
invested in the form of assets (Purchased assets by
utilising the credit of the banks). Its chief aim is to as-
sess the impact of credit on productivity of credit as-
sets.
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Labour input (Wh)

This is an important determinant of productivity.
Fuller utilisation of credit necessitates matching hours of
work on it. Therefore, the number of labour hour is con-
sidered an another explanatory variable. Human labour
has been measured in average daily working hours of
beneficiaries, since the effectiveness of the credit
depends upon the skillful handling of the credit assets
by providing adequate time.

Dependency ratio

This has been measured in terms of earning mem-
bers of the family. It is the ratio of total family size to the
number of earning members in a family. The ratio is
considered superior to the family size as a variable af-
fecting work performance of a beneficiary. It affects
labour supply, capacity and quality of work.

Skill status

Skill is an important factor affecting productivity.
Without matching skill the productivity of assets is ad-
versely affected. Quite often, it may lead to wastage,
accidental damages and excess capacity. It is a qualita-
tive variable and has been taken in to account in three
sub categories of the beneficiaries namely skilled
beneficiaries having experience of atleast five years or
acquired some formal training in the area of activity of
financed, semi-skilled beneficiaries having experience of
atleast two years and had been skilled by their senior
beneficiaries in their respective field and unskilled
beneficiaries (who were neither experienced nor ac-
quired the necessary skills prior to financing.

All these explanatory variables (quantitative and
qualitative) have been associated with productivity of
credit assets to determine their influence on it.

Empirical Results

For assessing the productive efficiency and effec-
tiveness of credit in the form of assets productivity of
credit assets has been estimated. The study reveals
that the productivity of credit was about 66 per cent for
the total sample. It suggests that on the average, one
rupee worth of credit investment yielded of 66 paise. In
other words an earning of one rupee required an in-
vestment of Rs. 1.52 in the form of assets (Table 1).

It has been observed that the credit productivity for
non-agricultural activities (rural industries and small
business) was higher (70.5 per cent) compared to all
other agricultural activities (agriculture and animal hus-

bandry) (60.8 per cent). It suggests relatively the more
efficacy and effectiveness of credit in non-agricultural
activities than that of agricultural activities.

Table 1: Credit-productivity of the Beneficiaries Engaged in Various
Economic Activities

Activity Number of Average
beneficiaries Productivity of
Credit (%)
Agriculture 38 53.18
Animal husbandry 16 79.00
Agricultural Activities 54 60.83
Rural Industries 54 72.39
Small Business 27 66.70
Non-agricultural activities 81 70.49
Total 135 65.89

" Source: Field Survey Data.

An analysis of percentage distribution of produc-
tivity of the beneficiaries engaged in various activities
(Table 2) reveals that a majority of the beneficiaries
(nearly 49 per cent) were in lower middle groups of the
productivity due to lower income generation with the
help of credit assets. About 19 per cent of beneficiaries
showed their productivity was greater than one (more
than 100 per cent). Similar ranges of credit productivity
were found in each individual economic activity/sector.
It suggests that these beneficiaries earned more than
the value of their credit investment. Thirty two per cent
of the beneficiaries had their productivity in the range
51-100 per cent.

Table 2: Distribution of Different Classes of Beneficiaries According
to Credit Productivity :

Credit Number of beneficiaries engaged in
ductivi
e oy Aot- Animal Rua  Smal Tota
culture hus- indust- Business sample
bandry ries
1-25 (lower) 8 1 7 7 23
(21) ) (13) (26) (17
26-50 (lower 13 4 19 T 43
middle) (34) (25) (35) (26) (32)
51-75 (upper 12 4 14 3 33
middle) (32) (25) (26) (11) (24) ~
76-100 (high) 2 3 3 3 11
(5 (19) (6) (11) (8)
Above 100 3 4 11 7 25
{higher) ®) (25) (20) (26) (19)
Total 38 16 54 >y 135
(100) (100) (100) (100) (100)

Note: Figures in brackets show percentage distribution.
Source: Field Survey Data.

Productivity e Vol. 40, No. 3, October-December, 1999

a91 '




Chi-square analysis of the data reveals statistically
insignificant association between credit productivity and
the type of economic activity.

Factors of credit productivity: Chi-Square analysis

The association between credit productivity and its
plausible explanatory variables is tested using both
quantitative and qualitative variables which have been
classified into contingency tables amenable to Chi-
square analysis. Table 3 presents major economic char-
acteristics and performance of variables for various
strata of credit productivity. Table 4 outlines credit
productivity of beneficiaries in relation to the paraouts
such as land holdings, pre-credit assets, labour input,
etc.

Table 3: Economic Characteristics/performance of Beneficiaries
Classified According to Credit Productivity (Mean Value
Corresponding to Respective Productivity Ranges)

Credit Size  Pre- Pre- Labour Credit Credit Depen-
producti-  of credit credit used Size Gap dency
vity (%) land assets income (hours) (Rs) Ratio

hold- (Rs) level

ings (Rs)

(acres)
1-25 30 14000 7959 3.4 4992 3429 56
26-50 27 12000 5568 4.3 4203 3303 5.3
51-75 2.7 11207 6694 52 4030 2567 5.1
76-100 5.5 10305 10500 7.6 3756 2544 5.0
Above 47 8206 8765 11.3 2905 1863 48
100

Source: Field Survey Data.

Table 4: Credit Productivity Classified According to Size of Land
Holdings of the Beneficiaries

Credit Number of beneficiaries having land-holdings
productivity (acres)

(%) upto 2.5 above 2.5 Total
Upto 50 10 11 21
Above 50 7 10 17
Total 17 21 38
Mean (%) 52.3 539 53.2

Note: Calculated Chi-square (x°) value is 0.16 (df = 1), Table value is
3.84 at 5 per cent level.

Source: Field Survey Data.

Size of landholdings has been considered only for
the beneficiaries engaged in agriculture. It has been
revealed that there is positive and statistically insig-
nificant association between size of landholdings and
credit productivity. It implies that the size of landhold-
ings has not influenced the levels of productivity.

The association of credit productivity terms out to
be insignificant with pre-credit assetholdings as well as
pre-credit level of income though the association is mar-
ginally negative with the former and positive with the
later. The assets of most of the beneficiaries were tradi-
tional poorly maintained and low in value. In a number
of cases the assets were of no or very limited use in the
activities financed with credit. The factor was of consid-
erable importance in weakening the association.
Similarly pre-credit income level had little influence on
credit productivity. Credit productivity has been found to
be positively and significantly associated with the total
labour input on the credit assets and their allied ac-
tivities. It suggests that factors proportion tends to be-
come more appropriate as the labour input is increased.

An inverse and statistically significant association is
found between credit productivity and credit size.The
relationship suggests that productivity tends to decline
with increase in credit size and hence credit assets. The
relationship is explained in the alternative regression
analysis also.

An inverse and statistically significant
association is found between credit

productivity and credit size.

Credit gap defined as the difference between credit
required and credit disbursed appears an another im-
portant variable affecting credit productivity. The Chi-
square analysis reveals an inverse and statistically
significant association between the two variables. Credit
productivity has shown a declining trend with the rising
credit gap and vice-verse.

Credit gap defined as the difference be-
tween credit required and credit dis-
bursed appears an another important
variable affecting credit productivity.

Beneficiaries' skill is a qualitative aspect of labour
input and is found to be an important factor of credit
productivity. Labour on the basis of this qualitative
variable has been classified as skilled semi-skilled an
unskilled. The skill status of the beneficiaries is found
to have a positive and statistically significant associa-
tion with credit productivity. Dependency ratio which
affects the supply and quality of labour is found to
have statistically significant and neqative association
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with credit productivity. The ratio was classified lower
(upto 5) and upper (above 5) ranges and set against
the three (lower, middle and higher) ranges of credit
productivity.

Table 5: Credit Productivity Classified According to Pre-credit As-
setholdings of the Beneficiaries

Credit Number of beneficiaries having assetholdings (Rs)
productivity

(%) 1-5000 5001-10000 Above Total

10000

1-25 8 5 10 23
26-50 13 15 15 43
51-75 14 11 8 33
Above 75 16 11 9 36
Total 51 42 42 135
Mean (%) 67.3 66.7 63.4 65.9

Note: Calculated Chi-square (x%) valwe is 4.86 (df = 6), Table value
is 12.59 at 5 per cent level.

Source: Field Survey Data.

Table 6: Credit Productivity Classified According to Pre-credit In-
come of the Beneficiaries

Credit Number of beneficiaries having income level (Rs)
‘(’;‘;d”mi""y 1-3500  3501-6400 Above 6400 Total
1-50 18 31 17 66
51-100 12 20 1 43
Above 100 3 10 13 26
Total 33 61 41 135
Mean (%) 52.3 70.4 70.1 65.9

Note: Calculated Chi-square (x°) value is 6.67 (df = 4), Table value
is 9.49 at 5 per cent level.

Source: Field Survey Data.

The effect of the explanatory variables taken
together on credit productivity is analysed in the follow-
ing sections.

Factors of credit productivity

The relative significance of the various explanatory
variables influencing credit productivity through multiple
regression analysis has been studied. Regression
models are fitted for the total samples as well as for four
individual activities.

In all, five repression models have been estimated
(Table 12). All of these estimated regression models
are statistically valid as the values of computed F
statistic are significant at 1 per cent level of sig-
nificance.

Table 7: Credit Productivity Classified According to Labour use of
the Beneficiaries

Credit Number of bengficiaries using labour input (hours)
producti-

Vily (%) 1-4 5-6 Above 6 Total
1-50 51 12 3 66
Above 50 12 23 34 69
Total 63 35 37 135
Mean (%) 44.8 74.3 93.9 65.9

Note: Calculated Chi-square (x°) value is 53.56 (df = 2), Table value
is 9.21 at 1 per cent level.

Source: Field Survey Data.

Table 8: Credit Productivity Classified According to Credit size of
the Beneficiaries

Credit ‘ Number of beneficiaries according to credit size (Rs.)
Py %000 %0014000 Abevedodd  Teta
1-50 4 23 39 66
51-100 20 15 8 43
Above 100 15 3 8 26
Total 39 41 55 135
Mean (%) 89.8 68.8 46.8 65.9

Note: Calculated Chi-square (x°) value is 39.10 (df = 4), Table value
is 13.28 at 1 per cent level.

Source: Field Survey Data.

The coefficient of labour input (Wh) is found to be
positive and statistically significant at 1 per cent level_
in each economic activity as well as in the total
sample. It suggests a positive and significant associa-
tion between labour input and credit productivity in
various activities analysed. This implies that if the
labour input is increased the credit productivity also
tends to increase and vice-versa. Similar observation
has been found in Chi-square analysis. The relation-
ship suggests that an increase in labour input brings
about a fuller utilisation of the asset causing an in-
crease in productivity.

Credit size (Ca) is found to be another factor in-
fluencing the levels of the productivity. The relationship
between the two is negative and statistically significant
at 10 per cent, 1 per cent and 5 per cent level of sig-
nificance in agriculture, rural industries and the total
sample respectively. Its implication is that the higher the
size of credit, the lower is the productivity. Similar result
is arrived at Chi-square analysis. One of the main
reasons for the low productivity in the high valued credit
assets as found in the survey was the existence of larger
credit gaps in such assets, the gap tended to increase
with the value of credit assets.
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Table 9: Credit Productivity Classified According to credit gaps of
the Beneficiaries

Credit Number of 1-1500 1501-3000 Above
productivity  beneficiaries with 3000
(%) credit gap (Rs)

1-50 15 24 27 66
51-100 17 18 8 43
Above 100 16 5 5 26
Total 48 47 40 135
Mean (%) 76.4 63.0 56.7 65.9

Note: Calculated Chi-square (x°) value is 16.22 (df = 4), Table value
is 13.28 at 1 per cent level.

Source: Field Survey Data.

Table 10: Credit Productivity Classified According to the skill status
of the Beneficiaries

Credit Number of beneficiaries

E’;‘,‘;d”c"""‘y skiled semi-skiled unskilled Total
1-50 7 22 37 66
51-100 16 12 15 43
Above 100 14 4 8 26
Total 37 38 60 135
Mean (%) 845 60.0 58.2 65.9

Note: Calculated Chi-square (x°) value is 21.14 (df = 4), Table value
is 13.28 at 1 per cent level.
Source: Field Survey Data.

The beneficiaries in upper credit ranges, therefore,
had to co-finance their assets as a result of which they
were found to be hard up in meeting the subsequently
cost of maintenance. The maintenance cost factor was

Table 11: Credit Productivity Classified According to Dependency

Ratio
Credit Number of beneficiaries with
productivity dependency ratio
(%) 1-5 Above 5 Total
1-50 (lower) 25 a1 66
51-100 (Middle) 30 13 43
Above 100 (higher) 15 11 26
Total 70 65 135
Mean (%) 79.0 51.9 65.9

Note: Calculated Chi-square (x2) value is 11.01 (df = 2), table value
is 9.21 at 1 per cent level.

Source: Field Survey Data.

found to be important particularly in agriculture and
rural industries. In a number of cases the lack of main-
tenance led to deterioration in the quality and produc-
tivity of assets. The negative relationship between credit
productivity and credit gap (found in bigger loans) has
also been evidenced by the Chi-square analysis (Table
8). In the typical rural business environment in the
domain of Regional Rural Banks credit, therefore, does
not seem to produce economics of scale. In this way
the higher bigger assets were not maintained by the
poor beneficiaries due to their lower income level, while
the smaller assets were properly maintained by their
smaller resources and income level. This factor is found
statistically insignificant in the activities of animal hus-
bandry and small business. The survey shows that in
these activities, the other factors like skill, labour use
and mental inclination of the beneficiaries played a vital

Table 12: Credit Productivity in Various Economic Activities: Summary of Regression Results

Activity Modgl Explanatory variables and their coefficients R? R F(n,n;)  Constant
e en Lh Ar Yo Wh Ca

rgriculture PA 3.004 -0.335 0.424 11.907" -3.389**  0.640 0.584 11.372" 7.343
(1.155) (1.210) (0.676) (5.665) (1.682) (5.32)

Animal husbandry PH - 3684 -0.242  19.183°  -7.009 0.855 0.802 16.190°  -24.611
(1.278) (0.097) (7.832) (1.367) (4,11)

Rural industries PR - 0.682 1.287 12634°  -9.367 0.902 0.894 112.3158°  7.695
(1.111) (1.889)  (14710)  (2.796) (4,49)

Small business PS - 0.206 0.570 17.654°  -0.465 0.940 0.929 86.502"  -39.446
(0.313) (0.407) (13.785)  (0.187) (4,22)

Total sample PT - 0.656 1.622 9.170°  -5624"  0.692 0.683 73.019° 82342
(0.824) (1.263)  (12.318)  (1.975) {4,130)

Note: L Lh, Ar, Yr, Wh and Ca stand for landholdings, pre-credit asset holdings, pre-credit income level, labour input and credit size

respectively.

2. The marks * denotes significant at 1 per cent level, ** significant at 5 per cent level and *** significant at 10 per cent level.

3. Figures in brackets are “t" values.
Source: Figures in brackets are “t" values.
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role in determining the levels of productivity. Landhold-
ings in agriculture are found to be statistically insig-
nificant in relation to credit productivity.

The maintenance cost factor was found
to be important particularly in agricul-
ture and rural industries. In a number of
cases the lack of maintenance led to
deterioration in the quality and produc-
tivity of assets.

Pre-credit assetholding and pre-credit income
level of the beneficiaries are also found to be statisti-
cally insignificant in influencing productivity. The
similar result is corroborated in the Chi-square
analysis. The survey reveals that it was due to inade-
quacy of pre-credit asset of the beneficiaries in terms
of quality and quantity. The inadequacy and poor
quality of the pre-credit assets was largely due to the
beneficiaries poverty and consequent lack of their
maintenance.

Conclusions

Productivity of credit was calculated to be 66 per
cent. Productivity for non-agricultural activities was
found to be higher than that of agricultural activities.
Average productivity was experienced in the lower and
lower middle levels. Human labour use, credit assets,
and dependency ratio had significantly determined/in-
fluenced the levels of productivity. While pre-credit asset
holdings and income could not influence. An inverse
relationship between credit assets and credit produc-
tivity had been experienced due to low income genera-
tion further due to credit inadequacy (credit gap), lack
of co-operant factors of production, lack of appropriate
skill and infrastructural facilities. Hence it is suggested
for the banks to supply adequate credit alongwith skill
and training facilities to the beneficiaries.
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Book Reviews

Gender and Employment in India by Papola T.S. and
Alakh N. Sharma, (ed.) Vikas Publishing House Pvt
Ltd, Delhi, 1999, p. 439, Rs. 495.

As the title suggests, this collection spans a wide
range of issues related to ‘women’ and ‘employment’ in
India. The book is long with 17 essays (including a com-
prehensive introduction one by the editors). The
material is in six parts.

Part | comprises of three essays on ‘Trends and
problems of measurement of women's employment'.
Visaria, P has analysed different issues related to
employment; work participation rates (WPRs), the
gender and industrial composition of work force and the
level of unemployment. The author finds that the NSS
data is more reliable than the census data for WPRs.
Inter-state differentials in female WPRs were observed
along with low urban female WPR than rural FWPR. The
economic reforms were found to have no impact on
WPRs and the general level of unemployment-rural and
urban declined between 1987-87 and 1993-94 he also
noticed a marked all in workers in agriculture—11%
points and a major gain in tertiary sector of 7 points. He
observed a tendency of increase in the proportion of
casual labour with simultaneous increase in their real
wages. He emphasised the strengthening of the
database, doing away with the distinction of ‘main and
‘marginal’ worker and the need to raise productivity.

Kundu has studied the trends and pattern in
employment growth for women and compared them
with males for all levels and obtained the similar results
as those of Visaria. Kundu observed higher WPR for
males than females, for people above 5 years of age.
Data from 1971 to 1991 shows increase in female WPRs
and unemployment, both in rural and urban areas,
along with immiserisation of casual labour.

Suryanarayanan investigated the sources o the
gaps and the biases in women employment data and
pointed out the underestimation of female participation
in economic activity. Limitation of data on different

count was stressed to have a better policy towards
development of women and suggested the strengthen-
ing the NSSO database.

Recent trends in women werkers in agriculture are
analysed by J. Unni in part Il, Employment and Poverty
of women in Rural Areas. She highlighted the increasing
casualisation of the workforce in rural areas with declin-
ing proportion of wage earners in rural households. The
number of days of employment available to females was
a lower labour household than males. The evidence in-
dicated that the increase in real wages in the 1980’s was
not sustained in the 1990's for both the male and female
workers in agriculture and males in non-agriculture.
Limited option of migration to non-agriculture, declining
real wages and rising rural poverty was cited as the
problems of women in agriculture.

Parthasarathy and Nirmala examined the female
marginalisation and casualisation in India and found that
the hypothesis of female marginalisation is validated but
technology did not have any definite impact on it and
did not explain low female WPR and unemployment
rate. They found an association between unemployment
and nen-agriculture workers.

Chadha found that the non-farm sector in rural India
has expanded and it now has a big share of modern
small scale industrial sector. So there was a movement
of labour from agriculture to more productive non-
agriculture sector til! 80's but fell steeply between 1987-
88 to 1993-94 for the rural males and female workers.
The speedier slowdown of female was due to the dif-
ference in their education and skill level. The status of
education, which is going to be very important in the
future job market, is still very poor especially in rural
areas—that too among females. 50 per cent of rural
females and 40 per cent of rural males are still found to
be illiterate — needing a strong public policy intervention.

Nisha Srivastava in part |l entitted Women's
employment in organised and informal sector stressed
that an increase in women employment will improve
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their economic independence and self respect and !

highlights the discrimination against women in employ-
ment and wages paid to them across all states and all
sectors. However employment grew faster than males
during 1981-96 and mainly after the reforms. The new
technology, computerisation, etc has changed the face
of the job—now more skill is required. It works, however
against the workers in general and females in particular
with lower skill and education.

Mukhopadhyay while investigating the informal sec-
tor observed that both the size of the unorganised sec-
tor and the women'’s participation in it increased in rural
as well as urban areas. However women were pushed
to the bottom end of the informal sector—mainly they
are part time (77.61%), concentrated in small units and
working with low wages.

Part IV has three articles. First by Deshpande and
Deshpande on gender based discrimination finds low
female WPRs and they are mainly in the primary sector
(90%) in rural areas and in the services sector (59%) in
the urban areas. The authors concluded that many dis-
criminations against women—more female casual
workers than males, higher unemployment rates, low
wages, etc. exists by industry, occupation and educa-
tion. The Differentials were found to be narrower in
Mumbai than in urban India. Investment in female
education is low and increased with age group.

Geeta Gandhi also analysed the gender discrimina-
tion and said that there is poor incentive to girls to ac-
quire schooling because rate of return off education is
lower for females (9.6%) than males (10%). Parental
background and quality of schooling were found t be
important especially for female education. Education
also has impact on fertility, quality of child, female
WPRs, poverty eradication, etc. In India, unlike many
other countries, the private rate of return to education
was increasing with increase in the level of education
both for males and females. Chaudhary studied the
trends in employment of female children in major states
for 1961-91 and observed an increasing trend in the
proportion of full time students and a decreasing trend
of ‘nowhere students’ and child labour. Nowhere girls
were in majority and large as compared to boys. The
bias in nowhere children is more important in urban
areas. Female child labour is negatively associated with
infrastructure development, enrollment in middle school,
state PCl and positively with urbanisation, literacy, etc.

Banerjee in part V on the impact of structural ad-
justment programme contended that work oppor-
tunities increased in agriculture in India and in
services in urban areas. However work itself is not
able to empower women—but factory work may im-

prove her condition. No link was found between ex-
ports and feminisation.

Jayanti Ghosh observed increased participation of
women in recognised paid employment between 1980
and 1990’s and focusses on the reasons of the feminisa-
tion-like trade liberalisation, emphasis on exports, tech-
nological and organisational changes. She also noticed
many disturbing trends in Asia as well in India as dis-
crimination against women, deterioration in their status,
unemployment and underemployment of women and
casualisation of women labour.

Indira Hirway shows that structural adjustment
programme hits women through increasing unemploy-
ment, deterioration in working conditions widening
wage gap between males and females, increase in
poverty, etc. the author has raised certain important is-
sues and challenges for women workers in India.

Part VI concentrates on the interventions required
for promoting employment of women. Mahendra Dev
discusses about three types of employment-wage
employment, self-employment and special programmes
for women. It critically reviews different Government
programmes and concludes that participation of women
in them has increased. Public works programme was
more useful in drought conditions and DWCRA in AP
than in any other state. He stressed on the involvement
of NGO's and panchayats and the focus of the social
security programme towards female employees.

Renana Jhabwala, however, talked about labour in-
terventions as a tool to reduce poverty especially in the
unorganised sector. The effect of labour interventions as
a tool to reduce poverty especially in the unorganised
sector. The effect of labour market on poverty is mainly
through —lowering wages and earnings and generating
large-scale unemployment. In rural areas women work
for fewer days and get lower earnings than males in
both agriculture and non-agriculture households. SEWA
was found to be a success story in many areas, there-
fore need to be expanded in scope and coverage.

The book contains an excellent and detailed study
of the issues raised. It is an important and useful addi-
tion to the literature on the subject and would be of
good use for academics, practitioners and policy
makers.

Suresh Chand Aggarwal
Department of Business Economics
South Campus

University of Delhi

New Delhi
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TQM in Indian Engineering Industries by Dr. Sunil
Sharma, Business Publications Inc., Bombay, 1997,
p. 353.

. Total Quallity Management (TQM) has come to be
accepted as a major management strategy and a tool to
bring about a transformation in an organisation. It finds
application in diverse corporate functional systems such
as design, manufacturing, marketing, financial controls,
supplies, purchases and HRD. In areas of materials
management, TQM has come to be considered as an
integrated approach encompassing vendor develop-
ment, approval of suppliers, inspection of incoming sup-
plies, quality control during manufacturing, product
testing, quality assurance and customer satisfaction. It
has helped in unearthing, as Dr. Sunil Sharma
describes, “hidden capacities of production lost
beneath iayers of ineffectiveness and inefficiencies in
every area of manufacturing”. TQM is the answer and
the tool to attain unigue competitive advantages and to
meet the emerging challenges of globalisation.

The main aim of the book under review is to identify
critical success factors for development of TQM and
find out difficulties faced by the Indian companies in
implementing TQM. The author has set for himself these
objectives: to identify, conceptualise, analyse and ap-
praise the different elements of TQM system in a
manufacturing entity; to assess the need, adequacy,
capability and potential of Indian manufacturing com-
panies to develop TQM approach, to identify areas
where TQM would have repercussions and to analyse
impact of foreign collaboration. Unlike most books writ-
ten on TQM which have relied on expanding already
expounded theories on the subject by such venerated
authorities as Crosby, Juran or Taguchi or have become
compilation of case studies, ‘TQM In Indian Engineering
Industries’ by Dr. Sunil Sharma is an excellent treatise
on the subject with original contributions in several
areas. The book is backed up with data from 66 Indian
Manufacturing companies from engineering industry
with potential for export. In this context, the book is
unique and is a comprehensive guide book for the In-
dian corporate sector to develop and implement TQM.
The book provides attributes and presents extensive
suggestions for improvement. The author very rightly
recommends TQM as an ‘inevitable business strategy’
for the Indian industry.

The present book has been developed from the
author's research work. Spanning over 350 pages, the
book is supplemented with tables, appendices and a list
of references. The study is divided into six chapters. The
first chapter details the objectives of the study, the re-
search design, major findings and limitations of the
work carried out. Major scope of the work encompasses

a comprehenisve study of TQM in manufacturing In-
dustries namely electronics, light engineering,
automobiles, textile and chemical industry; determina-
tion of critical attributes of TQM and an inter-industry
comparison with respect to attributes of TQM.

Second chapter is devoted to the review of existing
work on TQM. Various models of TQM such as Oak land
Model, Integrated Model, as developed by Sohal, Tay
and Wirth; Building Blocks (Zairi et al), Japanese
CWQC, Taguchi's Total Quality (Taguchi Function) are
some major concepts which have been discussed quite
exhaustively. The author has traced the evolution of
TQM and has analysed in detail the linkages and inter-
relationship with functions as CWQC, Taguchi Function,
Total Prevention Maintenance, JIT, FMS, OPT, AMT, Con-
dition Based Maintenance, MRPI, Total Safety Systems,
Process Capability, Product Liability, Design Assurance,
Suppliers and Customers. TQM involves every member
of an organisation in solving quality problems. A con-
tinuous programme of education and training of
employees is required. Humanistic aspects of TQM are
also discussed in this chapter. Ishikawa has proposed
seven elemental tools (Q-7) for new tools to improve
quality of design and as a part of quality design. This
chapter which forms the core of the book is an excellent
analytical study carried out thoroughly and provides
detailed information on TQM and related areas at one
place.

The third chapter brings out difference between ISO
9000 and TQM approaches. The author considers 1SO
9000 as a technical system of TQM with emphasis on
formal written down procedures, instructions, guide-
lines, check lists etc. TQM on the other hand is a total
management philosophy, customer focussed and in-
tegrated with company’s strategy, mission and vision.
TQM is integration of technical system with social sys-
tem. Employees, customers and processes form key is-
sues in TQM implementation and none of these issues
can be dropped.

Fourth chapter details the methodology adopted by
the author to collect data from industry. The author has
selected a statified random sample for the study. The
industry groups have been chosed on the basis of their
contribution to exports in the area of manufactured
goods. This way, the author has identified industry
groups of Electronics, Automobiles, Light Engg., Heavy
Engg., Textiles and Chemicals. A minimum stratum size
of 10 has been considered for each group. The data
collection has been carried through response to ques-
tionnaire as well as through interview of top executives.

The fifth chapter deals with data collected and its
analysis and interpretation. The author has identified fif-
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teen attributes or Critical Success Factors (CSF) as cru-
cial factors for the development and implementation of
TQM. Inter industry comparisons have been carried out
with reference to these attributes and the industries
have been rated according to their development status
in each of these attributes. The author has also
developed a total composite score rating based on CSF
and rated the industries (sectors) studied. As per the
rating measure developed, Heavy Engineering emerges
the winner with composite score of 71.89% with Textiles
at the bottom with a composite score of 52.16%. In
terms of point scores, the author has arrived at the fol-
lowing order: Textiles Electronics Light Engineer-
ing/Chemicals Automobiles Heavy Engineering.

The sixth chapter, which is a part of chapter five,
deals with conclusions and recommendations. Against
each of the TQM attributes the author has endeavoured
to identify weaknesses and strengths in the relevant
function/sub-function of the industry. For example, 75%
of the companies across all the industries use basic
design guidelines; simultaneously 80% of the com-
panies do not do carry out documentation of design
guidelines. Similarly under TQM attribute of Vendors
Control, nearly all the companies have systems for iden-
tification and documentation of purchase specifications
but there is a marked weakness in industries such as
Chemicals, Textiles and Automobiles in carrying out
process capability studies of vendors. The inference
derived for Automobiles industries is quite surprising as
normally this industry is heavily dependent on vendors
and vendor development occupies a very significant
place in their functional set up. The conclusions so ar-
rived at constitute very important findings of the study
as these provide clear perceptions of the state of art and
practice of TQM in each industries to a practicing
manager. These findings have led the author to formu-
late recommendations under each of the CFM for an
industry.

The book has a few weak areas. The study does not
cover white collar environment, service sector and the
processing industry. The white collar and the service
sector is becoming more pronounced and dominates in
many business sectors in employment, services and
turnover. It is also an area where customer service oc-
cupies as the single largest requirement. TQM has an
important application in such environments. Discussion
on TQM in white collar job environments is highly
limited.

Self-assessment or self-appraisal has been recog-
nised as a major management strategy towards quality
management. A number of Quality Awards have been
developed in various countries with common objectives
of Quality Awards have been developed in various

countries with common objectives of providing recogni-
tion as well to encourage self assessment. Malcolm
Baldrige National Quality Award in the USA, Deming
prize in Japan, European Quality Award, Rajiv Gandhi
National Quality Award have created their impact: The
philosophy and the underlying approach of these
awards is common to TQM. Self-assessment and the
awards so instituted cannot be left out from any serious
study of TQM.

TQM and productivity are interlinked. So is connec-
tion between TQM and profitability. Inclusion of some
material on these issues would have enhanced the utility
of the book.

Dr. Sharma has provided executives, practicing
managers and consultants a clear understanding of the
concept of TQM and working methodology to design
and implement an efficient TQM system to create a su-
perior organisation with a focus on quality and customer
service. The book presents readers with a clear mes-
sage that an organisation must adopt TQM in all areas.
It is the quality of products and the quality of the service
to customers that differentiates a world class company
from an average company. TQM provides solutions to
such vexed objectives as cost effectiveness, consisten-
cy and reliability, dependability for delivery on schedule,
customer service, competitiveness and increased
market share.

The book shall be of great use to practising
managers who will find it a complete source of informa-
tion. It should also prove to be useful for management
consultants who will find back-up data from industries
as provided in this book highly useful in designing TQM
systems. The book shall be useful as a reference book
for students of management and business studies who
want to understand the evolution and the development
of the concept of TQM and who wish to adopt TQM as
their career.

G.D. Sardana
Director, Ujala Pumps Pvt. Ltd.
New Delhi.

Economic Growth and Rural Poverty: The Indian Ex-
perience 1960-95, by Vinita Kumar, Concept Publish-
ing Company, New Delhi,'1997, p. 282, Rs. 400.

Alleviation of poverty has always been the main
slogan of political parties in India. The planners and
policy makers brainstorm considerably while formulat-
ing strategies for effective implementation of different
programmes aimed at raising the income of people
living below poverty line. Process of growth in the
developing countries have revealed that economic
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growth, although, necessary for the reduction of pover-
ty, is alone not sufficient for poverty alleviation. Various
programmes initiated to assault poverty would succeed
only if they are properly planned and honestly imple-
mented so that the trickle-down principle of develop-
ment is realized. Various programmes and policies
relating to reduction of poverty in rural areas during the
1860-395 period covering different phases of agricultural,
industrial and institutional development in india are dis-
cussed in this book. As the book is based on national
level published statistics, spatial variations in poverty
and its diverse causes are not discussed. The book has
seven chapters. First six chapters are devoted to dif-
ferent aspects of rural poverty and Gowt. policies and
programmes related to benefit different target groups
since 1960. Various problems encountered and future
prospects for reduction in rural poverty and suggestions
and recommendations for effective implementation of
developmental programmes in rural areas are discussed
in chapter seven.

Analysis of different rounds of NSS data indicates a
steep decline in average size of land holding, failure of
land reforms to reduce skewed distribution of operation-
al iand holding and no significant decline in landless-
ness. All these factors if considered in isolation would
tell that rural poverty has aggravated during the study
period. However, to prevent erosion of real income of
the poor including marginal farmers who spend sig-
nificant part of their household budget on food grains,
the Gowvt. of India has been stabilising prices of essential
commodities through market intervention and price sub-
sidisation. It is observed that the growth in agricultural
productivity resulting from introduction of HYV crops
and intensive cultivation has significantly enhanced the
crop yield leading to increase in gross income of small
and marginal farmers. Intensive cultivation and growth
in agricultural productivity has also resulted in increased
demand for agricultural labour and higher wage rate.
But inflationary rise in prices has diluted the impact of
rise in income and the net result was only modest in-
crease in real income of the small and marginal farmers
and agricultural labour. In India there is very little scope
for expansion of area under cultivation. As such the
focus has always been on intensive cultivation and im-
provement in crop yield which provides limited oppor-
tunities for employment generation in the agricultural
sector. To absorb the increasing surplus labour in the
rural areas, the Gowvt. has been promoting land saving
and labour intensive on-farm activities like dairying,
poultry and pisciculture as they provide employment
and supplementary income to the rural poor. Non-farm
sector promises encouraging prospects for employment
generation and reduction of poverty in future. Therefore,
the central and state Governments are providing various
incentives and initiating different support programmes

for healthy growth of industry, service sector, trade and
construction activities in the rural areas. Since the
growth of on-farm and non-farm sector activities has far
exceed the growth in agricultural production, the book
concludes that the poverty in the rural areas has
declined over the 1960-95 period.

While reviewing the implementation of various
developmental programmes initiated by the Gowt. of
India since 1960s, the author has lauded the Operation
Flood Programme implemented by the National Dairy
Development Board (NDDB) for development of dairy
sector. She is critical about leakages and corruption in
various other programmes particularly Integrated Rural
Development Programme (IRDP), Public Distribution
System (PDS) and various Wage Employment Program-
mes of the rural poor. Dr. (Mrs.) Vinita Kumar has been
holding important positions in different Departments of
the Gowt. of India like Industry. Finance, Rural Areas and
Employment. She has wide knowledge and access to
factual information. Therefore, one would have expected
from her a critical evaluation of different programmes
targeted at the rural poor. The second level at which the
book falls short of expectations is the sketchy recom-
mendations for effective implementations of different
developmental programmes. Surprisingly the author has
recommended to continue Govt. assistant for the IRDP
and Wage Employment Programmes where corruption
is rampant at all levels. On the other hand, there is no
mention for support to activities that have been suc-
cessfully implemented by the NDDB.

Despite these, this book is an useful addition to the
literature on poverty and employment in the rural areas.
As the book provides good reference material, the
teachers and researchers would greatly benefit by read-
ing this book.

Hina Sidhu

Sr. Lecturer, Department of Economics
School of Social Sciences

Gujarat University

Ahmedabad-380 009.

Export-led Versus Balanced Growth in the 90s, (New
World Order Series Vol. 13) Editors Sir Hans Singer,
Neelamber Hatti, Rameshwar Tondon, B.R. Publish-
ing Corporation, Delhi, Rs. 1000 ($120).

The debate on balancing between endogenous and
exogenous components in economic growth and
development, perhaps, is as old as the history of
modern world. These issues have had varying degrees
of significance and dimensions over different period
depending on one, the economic and social outlook of
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different countries/country blocks and two, the prevail-
ing market environments. For instance, economic
growth was the central interest of Adam Smith and
many other classical economists of the 19th century.
During the first half of the 20th century, the topic
dropped out of vogue, as micro-economic analysis
came under the sway of partial and general equilibrium
theory. With the great depression of the 30s, macro
economic analysis became obsessed with unemploy-
ment. After the || World War, a number of economists
again became interested in economic growth. However,
much of the new research was designed to exploit the
availability of new economic statistics, particularly Na-
tional Income and products statistics, which Simon Kuz-
nets pioneed.

The change in outlook at the international spectrum
and the ideological inculcation levels, thereof, by in-
dividual economic and geographical units towards their
competitive advantage brought in the inevitable growth
and development disparities in the global economic sys-
tem. These disparities, intra-regional as well as inter-
regional have been projected as inspiration for
individual countries to change their economic and so-
cial priorities. At the same time widening of these gaps
in growth and development remained as concerns for
these economies to get along in the desired lines of
changes, at least in the short run. within this back-
ground, trade oriented liberal growth paradigme of the
post war global economic thought brought out two
broad classifications for individual economies—Inward
looking ones and the Outward looking ones. This
categorisation has been on the basis of economic and
trade policies of individual economies to grow on a
global perspective. Hence, the level of trading activities
and the terms of trade have been the focuss of analysis.
The state units, on the other hand have been balancing
between their factor endowments, prevailing engine of
growth and distribution components. Their competitive
advantage/disadvantage in balancing the domestic
economic and social structure with the global systems
have been detrimental in carrying forward with the
desired dimension of growth. The book under review is
an excellent documentation of intellectual approaches
to the economic growth issues of the sort mentioned
above. Research papers and articles constituting this
400 page book investigates in elaboration, the whole
spectrum of international trade led economic growth
and development scenarios. The entire book deals on
the theme of Prebisch-Singer hypothesis, developed in
the 50s. This hypothesis hangs around the basic
phenomenon of primary commodities dominating the
export basket of less developed countries while the
manufactured items in the case of the developed ones,
which in turn lead to a deteriorated terms of trade for
the former. The reasons of this is simple. Income elas-

ticity of demand for primary commodities is less than
the one for manufactured goods (Engel's Law). Trade
and merchandising by developed and developing
country blocks have therefore, been the thrust area in
this edited book. There has been a perfect mix of
theoretical discussion on growth models and the empiri-
cal reasoning in a most all the essays. Section A. deals
with articles covering the basic and crucial areas of
growth like employment and human resource utilisation
patterns in trade led economic structures. The progress
of North-South trade, Tactor endowments, scale
economies and competitive advantages are accom-
modated in this. Further an elaborate analysis is made
in this section on the role of government Vs. private
sector towards an effective engine of economic growth.
Section B. is an illustration of impacts and implications
of trade and openness in developing countries. This
section deals with the deteriorating terms of trade in
developing countries. Articles covering empirical
analysis in this section attempts to highlight the need for
an improved terms trade for developing countries to ac-
celerate their growth levels. Section C is a review and
reinterpretation of Prebisch-Singer hypothesis. The
basic work of Singer based on UN documents and
Prebisch (1950) on long run data, which reveals the fall-
ing terms of trade in developing countries’ primary
goods compared to the manufactured items of
developed countries have been critically reviewed here.
Differing views and reasonings have been demonstrated
vividly. More importantly, it provides an elaborate litera-
ture review in the field. Capital goods importation and
low elasticities of export demand were the main issues
presented by Prebisch (1950 & 59) and Singer (1950).
To investigate their empirical relevance, some
generalisation of the basic model have been attempted
in this section (see for instance, Thomas Ziesemer. p.
197). Hence, the falling Net Barter Terms of Trade
(NBTT) and Income Terms of Trade (ITT) are differently
interpreted in this section.

Part D is a demonstration of East Asian miracle
models. The investment-profit nexus in East-Asian in-
dustrialisation patterns have been analysed towards the
core issues of accumulation and allocation, with the role
of state and the market forces. This section, further
covers areas like market friendly methodologies and
perspectives on market failures. The efficiency of in-
dustrial policies—conceptual issues, the doctrine of its
ineffectiveness, resource endowments, investment and
profitability areas are widely discussed in this section.
Country cases are presented for more clarity in the
above areas for their present economic policies and fu-
ture options. The last section (part E) deals in trade
policy options for the Centre and Periphery towards an
integrated trade orientation and growth. This section ar-
gues on whether the choice of industry that the state
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protects and promotes is of importance for the future
viability of industrial strategies and instruments. The role
of efficient and effective macro-economic policies have
been emphasised towards this. In total this book is an
excellent intellectual discourse on the fundamental
economic growth paradigms in different countries and
country block. Of course this will be a good reference
material for all, particularly economic practitioners.

C.S. Sundaresan
National Dairy Development Board (NDDB)
New Delhi

Evaluation Frame Works for Development Program-
mes and Projects by Dr. Reidar Dale.

This book deals with the evaluation of organised
development work with the frame of reference being the
development programmes and projects in developing
countries. All the major topics and dimensions of
evaluation such as context, perspectives, methods and
management of evaluations are connected, by Dr.
Reider Dale, in a systematic manner. It connects the
evaluation of development schemes with the whole
matrix of planning, implementation and monitoring of
such schemes. The scope of analysis has been ex-
tended from projects to various types of programme by
taking cognizance of the complex and processual na-
ture of societal development. The book has been written
in a simple language and the text is supplemental by
original diagrams and textboxes containing detailed ex-
ampled. The presentation has a broad sweep but the
specific issues are not explored in great detail to keep
the focus broad and appeal to wider audience.

The people are the main focus in the evaluation of
the development work. Therefore Dale has defined
evaluation as “a more thorough examination, at
specified points in time, of programmes or projects or
parts of them, usually with emphasis on impacts and
additionally, commonly on efficiency, effectiveness,
relevance, replicability and sustainability”. Formative
evaluations have been emphasised which aim at im-
proving project performance including its execution as
distinguished from summative evaluations conducted at
completion of the projects.

The core variables of evaluation have been defined
by Dale—(i) Efficiency, as the amount of outputs
created and their quality in relation to the resources
(Capital and personnel) invested, (ii) Effectiveness, to
what extent the planned outputs, expected effects (im-
mediate objectives) and intended impacts (development
objectives) are being or have been produced or
achieved. (iii) Relevance, to what extent the programme
or project is addressing or had addressed problems of

high priority, mainly as viewed by stakeholders, par-
ticularly the programme’s or projects beneficiaries and
any other people who might have been its beneficiaries.
(iv) Impacts, the longerterm, largely indirect consequen-
ces of the programme or project for the intended
beneficiaries and any other people, (v) Sustainability,
the maintenance or augmentation of positive changes
induced by the programme or project after the latter has
been terminated. (vi) Replicability, the feasibility of
replicating the particular programme or prpject or parts
of it is another context, i.e., at a later time, in other
areas, or for other groups-of people.

All these variables have been discussed in context
of comprehensive evaluation. The benefit-cost ratio cal-
culated through the benefit-cost analysis has been
deemphasised. Since cost effective considerations
make sense only in relation to the highly subjective
judgements about individual lives of the people to be
served, which has been emphasised by Dale that both
planners and evaluators need first and foremost to be
equipped with relevant experience, sensibility and an
ability to solve and reason in qualitative terms.

The main purpose of evaluation is to improve learn-
ing. Dale emphasises that the evaluators must seek the
underlined factors which explain their findings. The ap-
proach to finance programme evaluation should be
from the point of view of the enterprise receiving the
credit in its societal context. The evaluation should ad-
dress the issues of (i) internalising societal change by
making it community led and participatory and self
managed. (i) empowerment and institution-building. (iii)
influencing gender relations and empowerment of
women. (iv) protecting the ecological environment. He
states that the evaluations themselves can be of par-
ticipation in the evaluation, including the voices of in
tended beneficiaries and helping communities to use
evaluation findings to strengthen their response.

The author presents four models of the process of
evaluation and discusses the organisational aspects of
evaluation, the presentation of the evaluation report and
using the latter as a management tool in a programme
with process planning. The methods of evaluation has
been discussed in the book in terms of sources of infor-
mation, quantitative and qualitative approaches, the
evaluation indicators and suggestions on sampling
methods. Dr. Dale concludes that, “almost always, a
basically: qualitative design is the most appropriate, or
even only, applicable approach in evaluations of
development work”. However it includes quantitative
data and its statistical manipulation for specific pur-
poses..The book under review is a welcome edition to
the literature on evaluation and it would be of interest to
planners, managers, administrators, evaluators and
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reviewers of development works. The book would also
be to interest to national and international donor agen-
cies and students of development studies.

Review of Handbook of Applied Economic Statistics
by David Giles and Aman Ullah (Editors), Marcel
Dekker Inc., 1998, 625 p. US $195.

Collection of economic data, measurement of vari-
ables and analysis of key economic relations and
hypotheses broadly describe the area of economic
statistics and econometrics. The volume under review
synthesises some important theoretical developments in
the area. With contributions from top researchers, it
contains surveys of and new research in frontier issues
in econometrics. The eighteen chapters here are divided
into three sections:

Applied Economic Statistics (Chapters 1-5)

2. Econometric Methods and Data Issues (Chap-
ters 6-14)

3. Model Specification and Simulation (Chapters
15-18)

The opening section covers “important statistical is-
sues in microeconomics and development economics”.
For reasons obscure to this reviewer, these papers deal
with issues in poverty and inequality. The topics covered
in the book have much wider applications.

Chapter 1 by Davies, Green and Parsch examines
the usage of data to make welfare comparisons.
Theoretical foundations of various measures of ine-
quality and social welfare and estimation of their empiri-
cal counterparts for meaningful welfare comparisons
are discussed. Kramer (Ch.2) discusses the statistical
issues in the ranking of bundles of commodities in terms
of some accepted notion of inequality. In discussions of
equity in societies, the scope of lateral movement
across classes is important. Chapter 5 (by Massoumi)
surveys evaluation and comparison of such mobility
situations.

Ravallion (Ch.3) examines the persistence of pover-
ty in geographical clusters and provides a new method
for testing the persistence using two competing
hypothesis —an individual versus a geographical model.
Deolalikar examines the demand for health care in
developing countries when information on quality of
healthcare is scant and applies his econometric innova-
tions to Indonesian data.

Most of economic theory has its foundation in in-
dividual behaviour. Examining such behaviour using ag-
gregate data is justifiable only if the aggregates can be

consistently disaggregated into individual relations and
vice versa. Chapter 6 by Russell, Breunig and Chiu is
perhaps the first comprehensive treatment of aggrega-
tion problems on the demand and supply sides as they
relate to empirical estimation.

Two chapters in this volume address time series is-
sues. Terasvirta (Ch.15) analyses modelling of non linear
economic relations over time focusing on regime
switching models. Seasonal variation in time series is
the subject of Ch. 16 (by Franses). It surveys literature
that explicitly incorporate the seasonality. This is useful
since the such variation is a result of rational behaviour
by agents. Correlation across space received relatively
less attention from economists. Anselin and Bera (Ch.7)
survey the relatively new field of “spatial econometrics”
with emphasis on the specification of structure of spatial
correlation in linear estimation. This literature borrows
from statistical developments in regional sciences and
urbAn economics. Ravallion's chapter contains applica-
tion of spatial econometrics.

Recent years have seen the increasing use of data
that has both time and cross sectional dimensions.
These are called panel data. Baltagi (Ch.8) surveys
linear and nonlinear methods in panel data analysis.
However, it is well known that misspecified linear
models have serious consequences in the panel con-
text. Ullah and Roy (Ch.17) derive nonparametric es-
timates for panel data methods and apply them to the
ICRISAT-VLS panel to study calorie-income relation-
ships.

One issue ignored in a lot of empirical work is that
most survey data is based on complex random sam-
pling from a finite population whereas much of inference
is based on the assumption of continuous random sam-
pling from an infinite population. Ullah and Breunig
(Ch.9) examine how ignoring sampling schemes impact
inference. Correct inference also requires well specified
econometric models. DeBenedicts and Giles (Ch.11)
survey the literature on diagnostic tests for model
specification. Hadi and Son (Ch.13) analyse the treat-
ment of “unusual” observations or “outliers” in the data
set. The authors address the twin problems of detection
of outliers and their treatment in regressions and sug-
gest an alternative to the computer intensive quantile
regressions approach. Doufor and Torres (Ch.14)
develop a general theory of union-intersection and
sample splits in various specification tests and apply the
theory to two classes of econometric models.

Chapter 10 by Golan, Judge and Miller suggests a
new approach to simultaneous equation models that is
more flexible and more robust than the currently used
methods. Chapters 12 and 18 deal with simulation is-
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sues. Veall's chapter surveys development of the more
recent bootstrapping technique. In contrast to other
simulation methods (e.g. Monte Carlo methods),
bootstrapping technigue. In contrast to other simulation
methods (e.g. Monte Carlo methods), bootstrapping
techniques are tailored to the data in hand and are par-
ticularly useful in small samples. Another technique that
has gained currency with the advent of greater comput-
ing power is calibration, the process where data is
employed in order to measure specified characteristics
of the system. Pagan (Ch.18) provides an interesting
survey of this technique.

Qverall, the volume is an extremely handy reference
for a wide range of social scientists and applied statis-
ticians. It will beautifully complement standard texts or
other handbooks as teaching material for advanced
courses.

K.V.S. Vinay

Planning Unit

Indian Statistical Institute,
7, S.J.S. Sansanwal Marg,
New Delhi-110 016

Financial Intermediaries and Industrial Development
by Saghir Ahmad Ansari, APH Publishing Corpora-
tion, New Delhi, 1998, p. 155, Rs. 300.

The book under review analyses the role of
specialised financial institutions especially Industrial
Development Bank of India (IDBI), Industrial Credit and
Investment Corporation of India (ICICl) and State Finan-
cial Corporations (SFCs) in meeting the term require-
ments of the industrial sector and their contribution to
industrial development of the country. The study covers
a period of twenty years from 1970-71 to 1989-90.

The book consists of eight chapters. Chapter one
and two introduces the study and its subject matter
respectively. The third chapter deals with the structure
of financial intermediaries in India. Chapters four, five
and six make in- depth assessments of the overall
operations and functioning of IDBI, ICICI and SFCs
respectively. Chapter seven brings out the aggregative
role of all financial institutions in the industrial develop-
ment of the country. The contribution of the financial
institutions in the establishment of new projects and ex-
pansion and modernization of existing projects in dif-
ferent sectors and their role in creating strong industrial
base and removal of regional imbalances in the country
have been examined in this chapter. Finally chapter
eight concludes findings of the study and offers sugges-
tions for increasing the role of Fls in rapid industrial
development.

The author points out that the.absence of an or-
ganized and developed capital market for meeting
medium and long term fund requirements of industrial
necessitated the development of a battery of financial
institutions by the Government. The financing require-
ments grew in such a pace and diversified way that the
government had to promote a number of financial in-
stitutions to render specific role by each of them. To
begin with, IFClI was set up in 1948 to make medium
and long term credits more rapidly available to industrial
concerns in India, particularly in circumstances where
normal banking accommadation was inappropriate or
recourse to capital issue method was impracticable. The
necessity for setting-up of SFCs in 1951 aroused out of
the difficulty realised by the IFCI to cater the financial
requirements especially of the small and medium
enterprises. ICICl was set up in 1953 as a privately
owned investment corporation for assisting the private
industries, provide foreign currency loans to industries
and develop underwriting facilities in India. Prior to the
setting up of IDBI in 1964, a fairly wide network of finan-
cial institutions had emerged in India. Though those in-
stitutions had succeeded fairly, but they had not
adequately meat the requirements of long-term finance
and of rendering promotional services to the industries.
Therefore, IDBI was established as an apex institution to
provide term lending to industries of fill the gaps and
coordinating and supplementing the operations of finan-
cial institutions providing term finance to industries.

The author by assessing the role of financial institu-
tion states that the financial institutions have played very
important role in industrial development of the country
not only through providing increased financial assis-
tance to industries, but also through various promotion-
al and developmental measures. During 1970-90,
assistance sanctioned as well as assistance disbursed
by financial institutions have increased by 25 per cent
per annum. Institution-wise, IDBI contributed largest
share in the total assistance of all financial institutions
by March 1990, followed by ICICI, SFCs, IFCI, LIC, UTI,
SIDCs, GIC and IRBI. The growing significance of their
role is revealed from the fact that the ratio of institutional
disbursement of assistance to capital raised by the cor-
porate sector in the market was 3.7:1 in 1975-76, which
increased to 9.8:1 during 1979-80. However, the ratio
declined to 2.7:1 in 1984-85 and further to 1.8:1 in 1989-
90 because the capital market in the eighties emerged
as a rapidly growing source of investable funds to the
corporate sector. The fact emerges that industrial con-
cerns however, still depends more on financial institu-
tions to finance their ventures than raising funds directly
from the capital market.

The book also presents disaggregative analysis of
financial assistance of the financial institutions in terms
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of composition of assistance, assistance in terms of
sector wise, industry wise, purpose wise and state wise.
The author observes that four-fifth of the assistance by
the financial institutions were in the form of loans in
rupee and foreign currencies. Other important forms of
assistance to industries were underwriting of capital is-
sues and guarantees. Private sector has been the
largest beneficiary of assistance granted by financial in-
stitutions. In terms of industry wise assistance the
author reveals that more than half of the assistance has
gone to growth-oriented basic and capital goods in-
dustries which helped in the creation of strong industrial
base in the country. Another notable feature the author
mentions here is that IDBI and ICICI had taken greater
interest in the development of non-traditional growth
oriented industries where as SFCs had paid greater at-
tention on the development of consumer goods in-
dustries and services.

In terms of state wise analysis, the study presents
that developed states have received larger per capita
assistance while backward states have got a very low
per capita assistance. The author makes a special case
of North Eastern States and advocates creation of a
new financial institution focussing exclusively on them.
Incidentally, the government has already created such
an institution called North-Eastern Development Finan-
cial Corporation (NEDFi) in August 1995,

On the assistance to the backward areas, the author
states that regional level institutions like SFCs are better
placed as compared to national level institutions in
financing projects located in backward areas of back-

ward states. Therefore, to accelerate industrial develop-
ment of the backward areas, existing state level institu-
tions viz., SFCs and SIDCs, should be strengthened and
expanded, opines the author.

About the strength of the financial institutions, the
author comments that IDBI and ICIClI commands con-
fidence of the investing public, while SFCs have failed to
sustain the confidence of the public and hence the
SFCs increasingly depend on IDBI and Government.
However, the author recommends that SFCs should
make efforts to mobilise greater part of their resources
from the general public.

Important limitation of the book readers may feel is
its coverage period. As the book limits its coverage
upto 1990, it fails to capture the important develop-
ments taken place in the industrial as well as financial
sector as a result of the economic reforms programmes
since 1991. Keeping aside this, the author has been suc-
cessful in his attempt to analyse the assistance by finan-
cial institutions and has drawn some interesting
conclusions on evaluating the role of these institutions
fulfilling overall national objectives and priorities.

Iswar Pradhan

Asst. General Manager (RPD)
Industrial Development Bank of India
IDBI Tower, 19th Floor

Cuffa Parade

Mumbai-400 005
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