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National Seminar on Productivity and

Trade Union Movement
(Vigyan Bhavan, New Delhi, 19-20 August, 1973)

SUMMARY OF PROCEEDINGS

HE recent Seminar on “Productivity and
Trade Union Movement™ convened by the
National Productivity Council from 19-20th
August 1973 at New Delhi was an epoch-
making event both for trade unions, as well as
productivity movement in the country. It was
perhaps for the first time that senior represen-
tatives from nine Central Organizations came
together to discuss the role of trade unions in
increasing productivity and to identify the areas
where NPC could render assistance to the trade
unions to enable them to increase productivity.

Inaugurated by the Vice-President, Shri
G.S. Pathak, the Seminar brought together 18
top trade union leaders, two each from the
nine Central Trade Union Organizations.
Among them were, Mr. V.G. Gopal (Indian
National Trade Union Congress), Mr. Roy
Chaudhury (All India Trade Union Congress),
Mr. KA. Khan (Hind Mazdoor Sabha), Mr.
Jatin Chakravarty (United Trade Union Cong-
ress), Mr. P. Ramamurthy (Centre for Indian
Trade Unions), Mr. G.S. Gokhale (Bhartiya
Mazdoor Sangh), Mr. George Fernandes (Hind
Mazdoor Panchayat), Mr. 4.N. Buch (National
Labour Organisation) and Mr. Neren Sen
(National Front of Indian Trade Unions).

Mr. K.T. Chandy, NPC Chairman, in his
welcome address set the tone for the Seminar
by saying that the Seminar was concerned pri-
marily to provide a forum for a dialogue bet-
ween the NPCand Trade Union representatives
on the one hand, and among trade union
representatives themselves on the other, regard-
ing the approach of trade union to the need for
raising productivity.

In his inaugural address, the Vice-President,
Shri G.S. Pathak asked the Trade Unions to
consider whether working class participation in
raising productivity should be conditional on
the provision of a need-based minimum wage
or whether the improvement of national
economy should be the over-riding considera-
tion, although there was no doubt that the
assurance of such wage deserved serious consi-
deration. “Equally serious consideration has
to be given to the intrinsic limitations of the
situation in which a large bulk of our people
subsist below the poverty line, he added. The
advance of the national econemy would help
in making the concept of a need-based wage a
practical proposition and “I am sure that in the
solution of this problem, you will be guided by
public spirit, sense of patriorism and sound
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judgement”, told Shri Pathak to the representa-
tives of Central Trade Union Organisations.

Mr. Pathak also drew the attention of the
participants to the problem of prices-incomes-
wages and productivity and said that this whole
question instead of being examined in isolation
must be considered “as a whole in the context
of our economic growth”, and it would be
necessary to maintain “reasonable balance
among these parts and make them serve the
necds of the economic growth.”

Reminding workers of their “social obliga-
tions”, the Vice-President said, the major
portion of the Fifth Plan outlay would be
invested in the core sectors of the economy
¢and unless we are able to make the most pro-
ductive use of the contemplated investments,
we may not succeed in fulfilling the plan
objectives”,

Dr. P.B. Gajendergedkar, Ex-Chief Justice
of India and now the Chairman of Law
Commission delivered the kevnote address at
the Scminar. Expressing his concern over the
present economic crisis, he said that the year
1973 turned out to be the most difficult vear
afier independence. The social climate this
year was full of frustration, disappointment,
anger and cynicism. Emphasizing the need for
greater production through improved techniques
of productivity, Dr. Gajendergedkar said that
improved productivity should not lead to ret-
renchment and add to work load. Asthe
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improved productivity would result in getting
more profits, workers were entitled to share in
the profits.

Addressing the Valedictory function of the
Seminar, Shri C. Subrahmaniam, Union
Minister for Industrial Development and also
the President of the Naticnal Productivity
Council, said that the rccommendations of the
Steering Group which the Seminar has created
would be given due consideration by the Cabi-
net Sub-Committee on Industry and Trade to
identify areas where immediate action was
called for in increasing production and pro-
ductivity. Qutlining briefly his approach to
the problem, Mr. Subrahmaniam noted that
the task was not the exclusive responsibility of
workers and their trade unions, although they
have undoubtedly a very important role to play.
The task could be achieved in a meaningful and
sustained manner only through the combined
and well co-ordinated efforts of management,
trade unions and Government.

Sharing Government’s concern over the
rising prices, the Minister doubted if increase in
general production alone could solve the
problem. The price rise could not be checked
unless priority was given to increasing produc-
tion of items consumed by the masses, instead
of producing more and more of items consumed
by the elite.

After a day long discussions, a statement
was adopted, summarizing the recommendations
of the Seminar.

MAJOR RECOMMENDATIONS

The Trade Union movement recognises that
raising production in all sectors of the national
economy and particularly in the public sector

enterpriscs and essential services is essential for
the development of national economy, but it
wishes to emphasise that the workers are only
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one factor of production and that its own con-
tribution to raising production and productivity
can only be optimised if other major factors of
production, especially = Management and
Governmet take appropriate matching actions
in their respective spheres. In so far as Govern-
ment and Employers are at the policy making
levels and are responsible for guiding the
present economy, their responsibility for raising
production and productivity and for creating
the environment in which the labour contribu-
tion can be maximised is paramount.

The one single factor, which more than any
other, distorts the productive mechanism and
creates social unrest is the inordinate price rise
which we are experiencing today. The Trade
Union movement does not beliecve that this
price rise is due to the discrepencies between
rise in monetary wages and rise in productivity.
On the contrary official statistics show that
while productivity has risen, real wages have
fallen or remained stationary on one hand and
prices have risen on the other hand. We have
observed that even when there is full production
prices continue to rise, reducing real wages.
Without under-estimating the importance of
maintaining production and productivity at a
high level of operational efficiency, we wish to
emphasise that solution to the present price rise
has to be sought by dealing with the factors
which have led to creating parallel economy
and by evolving an effective distributive mecha-
nism under public control which will ensure
equitable distribution of all essential items at
pre-determined fair prices.

In the light of the above, we consider the
following conditions important for maximising
the effectiveness of the effort of the trade
unions and workers in the drive for higher

irr
production and productivity:

(i) National Economy must move in the
right directien, which should eliminate
concentratton of wealth so that the
benefit of workers’ contribution accrues
to the community as a whole.

(i) Areas of public ownership and control

should be extended so that the financial

savings accruing from higher produc-
tion and productivity are deployed for

the bencfit of the community as a

whole rather than for the benefit of a

few priviledged individuals,

(i) Public controlled enterprises and

services must work at a high degrece of

managerial efficiency for the fulfilment
of socio-economic objectives;

(iv) Price rise has to be immecdiately con-

‘trolled by the Government by ensuring

appropriate public distribution system

which leads to equitable distribution of
available goods and services, and exer-
cising effective control on money
circulation, and such other factors
which have direct bearing on price rise,

{v) The Employers of both public and
private sector entcrprises have to create
an appropriate climate for fostering
proper industrial Relations, leading to
effective bilateral bargaining, Consi-
derable change has to be brought about
in the managerial culture and ¢nviron-
ment for promoting effective workers’
participation at various levels of deci-
sion-making process and providing
adequate motivation to them for maxi-
mising their effectiveness in the drive

for higher production and productivity.
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(vi)

(vii)

(viii)

(ix)

NATIONAL SEMINAR

Productivity movement should give
categorical assurance to the trade
unions that it will not lead to retrench-
ment, intensification of workloads,
reduction in emoluments and maintain
employment  potential.  Production
norms should be mutually agreed upon
between the represcntatives of emp-
loyers and trade unions before these
are implemcnted at the enterprise level.
Productivity movement should also
lead to the creation of employment
opportunities by extending the arca of
public ownership and control, rather
than making the employment stag-
nating.

Rise in production and productivity
either in quantity or quality should
lead to increase in real wages rather
than erosion of these over a period of
time. The gains accruing from higher
production and productivity should be
equitably shared with the workers and
the community, It should lead to the
improvemcent  of conditions of the
working class on a national level.

Training and development of trade
union organisers and workers in pro-
ductivity and related matters should be
given priority by the Unions and the
National Agencies in the field. At the
same time employers have to create
adequate promotional avenues for the
workers without which training and
development will have no motivation
for them,

Deployment of investment resources
should be guided strictly by the need of
raising standard of living of the poorer
section of the society and not to cater
to the needs of the affluent. Further,

the choice of technology should be
made to suit the conditions of a deve-
loping economy like ours and not by
way of imitation of what has been
done in the developed countries.

Steering Group

As several issues pertaining to the subject
under discussions require to be investigated in
depth, we dccide that a nine-member Steering
Group be constituted to carry out this study
and report back within a period of 6 months.
The Steering Group will consist of a representa-
tive each of the following Central Trade
Unions, besides the Chairman and the Execu-
tive Director of the NPC:

(i)
(i)
(iii)
(iv)
)
(vi)
(vii)
{viii)
(ix)
The Streering Group agreed to meet in
Delhi on 30th September, 1973, again when

each member will contribute a paper on any

one or more subjects requiring further investi-
gation in depth.

Indian National Trade Union Congress
All India Trade Union Congress

Hind Mazdoor Sabha

United Trade Union Congress

Centre for Indian Trade Unions
National Labour Organisation

Hind Mazdoor Panchayat

Bhartiya Mazdoor Sangh

National Front of Indian Trade Unions

Contribution by Central Trade Unions

All the nine Central Trade Unions also
agreed to contribute Rs. 500 each for promot-
ing productivity studies on the subject(s) to be
decided by the Steering Group. The amount
50 contributed will remain with the NPC,
Efforts will be made by the NPC to seek pro-
ject assistance from the Government

! : for
financing these studies.

a



Productivity And Practical
Idealism

Herbert Weiner*

Productivity growth is not a matter of concern for workers alone. Productivify rises or falls
with changes in technology, with management skill, and with the quality, fow and avajlahility
of labour and capital resources in an economy. i is affected by the effectiveness of the Goy-
ernment in providing a proper climate of economic, political and social justice to encourage
all factors of production to work towards increasing productivty. It generally increases with
the size of the market upon which production economies ofien depend. 1t increases more
during business expansion than contraction. And, in the broader perspective it is effected
by the relalive changes in productivity in all other countries with which a nation’s trade is signi-
ficant. Within these broad parameters, the author gives the U.S. experience on such viral
issues as relationship between labour, capital and productivity; labour’s share jn increased
productivity; labour's productivity and its relationship with employment; trade union’s in-

terest in prolucliviy and finally national differences in productivity.

RODUCTIVITY is a word that puzzles

and sometimes frightens people. To many
it is a fighting word. In any case, it is getting
increasing attention in rich nations as well as
poor ones, because one way or another it is
involved with most major issues of national
policy.

Increasing productivity is a practical
matter. It makes ideals realistic, and social
goals meaningful. It stirengthens nations,
reinforcing their independence in an inter-
dependent world, and nurtures their hopes.
It is fundamental for satisfying the normal
desire of humans to improve their condition
of life and to liberate themselves from
poverty.

The concept and definitions of producti-
vity vary. So do the wvariety of measure-
ments and opinions as te what is responsible

*Counselor for Labour Affairs, American Embassy,
New Deihi.

for its increase, To measure what any one
factor contributes to productivity, it has been
said, is an imaginative exercise controlled
and guided by available data.

In the United States, whare productivity
indices have been calculated for some years
by private institutions and the government,
the best known <“official” measure of produc-
tivity is the index of output par man-hour
for the private ccomomy, published quarterly
by the Burcau of Labour Statistics. No
comparable measure of productivity changes
in the government sector has been developed
which would serve the purpose of economic
analysis. (How much change in productivity
can be attributed to mew roads, improved
law and order, or a new trade policy?) And no
way of measuring productivity for the total
American economy has been devised. Yet
various measurements by different methods
seem to give fairly close and consistent results,

In its simplest terms, productivity attempts
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to compare in real terms the quantity of goods
and services produced against the quantity of
resources employed in a given period of time.
The most widely used measure is called “labour
productivity”, or *‘ouiput per man-hour”—a
critical link between the cost of labour and the
price of goods. It is supposed to tell us about
the varying fruitfulness of buman labour. A
second major concept is “total productivity”, or
the output per unit of labour and capital
employed. This is far more complex and
difficult to calculate. It attempts to compare
output with a combination of weighted man-
hours and machine-hours.

“Labour productivity”, or change in output
per man-hour, reflects more than the input of
manpower; it reflects the combined net cffect
of changes in three things: in the efficiency with
which labour and capital are used, in the
amount of tangible capital cmployed with each
man-hour of labour, and in the average quality
of labour. Normally, in the course of economic
development, output per man-hour rises be-
cause all three rise. Unit labour costs reflect
both labour productivity and compensation per
man-hour. Low wages and low productivity,
therefore, mean high labour costs.

Why Does it Change?

Productivity growth is not a matter of con-
cern for workers alone. Productivity rises or
falls with changes in technology, with manage-
ment skill, and with the quality, flow, and
availability of labour and capital resources in
an economy. It is affected by the cffectiveness
of Government in providing a proper climate
of economic, political, and sociai justice (e.g.
law and order, public services, trade policy) to
encourage all factors of production o work
towards increasing productivity. It gencrally
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increascs with the size of the market upon
which production economies often depend. It
increases more during business expansion than
contraction. And, in the broader perspective,
it is affected by the relative changes in produc-
tivity in all other countries with which a
nation’s trade is significant.

In the United States it has becn found that
productivity does not increase at a constant
rate. It varies from industry to industry—often
widely—and from year to ycar. Yct, over the
long run, productivity scems to increase with a
certain inevitability. It spreads from one In-
dusiry to another and to all sectors of the
cconomy, though in varying degree.  Moreover,
productivity scems to feed on itself. The larger
the economic base the larger the increase in
absolute terms, assuming a sustained growth
rate.

Along with increascs in volume, increases
in productivity scem to bring a persistent in-
creasc in the quality of goods and services.
Increased productivity helps 1o kecp down
prices—although in any casc the price level
depends far more on other factors, such as
supply and demand. Yect prices for commodi-
ties where productivity has increased rapidly,
generally lag or even have declined while the
general price level has risen. Increases in pro-
ductivity are job-creating. By reducing the
relative real price for commodities and services,
increased productivity generally raises purchas-
ing power and effective demand which stimulates
economic expansion which in turn is an incen-
tive towards further increases in productivity.

Labour, Capital and Efficiency

Ben Franklin once said, “He that hath a
trade hath an cstate”. He was advising young
men that training pays off. More generally he
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was pointing to the improvement of the quality
of labour as a major source of increases in
productivity. It is why nations are concerned
about brain drains; why large sums are invested
in education; why there is such comsciousness
of human capital in any national development
plan. And why, for instance, the elimination
of child labour gocs together with economic
devclopment. Apart from humanitarian consi-

derations—more vears are necded for education.

It is also essential that the quality of labour fits
the tasks to be done—and this workers do by
improving the quality of their labour and
moving to more productive jobs to increase
their real earnings.

In addition to the intangible capital invested
in human beings, the increase in tangible capi-
tal per unit of labour is vital to increased
productivity; for man is a *“tool using animal’.
The more capital per man-hour, the higher the
productivity; but as the quality of capital
improves, less of it is needed to produce the
samc output. Yet the more capital uscd, the
higher quality of labour necded.

But the largest source for increasing pro-
ductivity is greater efficiency in combining the
use of labour and capital. This efficiency arises
from technological change—especially the con-
stant addition of modest improvements—the
diffusion of knowledge, the growth of the
economy which permits increased specialization,
the devejopment of the industrial arts, the
change of the industry-mix with the realloca-
tion of resources, and a nation’s basic economic
organization, political outlook, and cultural
heritage.

U.S. Experience

In the United States, increasing productivity
has provided for rises in the real income of
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workers, expansion of investment—private and
public—and for greater rtesources for the
government to expand its services for the
general welfare and to redistribute income to
the weaker sections of the community. It has
made realistic the policy in the Employment
Act of 1946 “to promote maximum employ-
ment, production and purchasing power”—a
policy for the conguest of poverty.

Americans make up about 6% of the
world’s population, yet they produce about 33%
of the world’s output of goods and services.
They have about the lowest real food costs in
the world—only 17% of total disposable per-
sonal income in the United States is spent for
food. They have seen and felt increases in
productivity accompanied by a major redistri-
bution of the national income to establish *“a
middle income society”’—through the operation
of expanded social welfare programmes,
bargaining by trade unions for “more”, and
mainly through the functioning of the taxation
system, particularly through the progressive
income tax. The effectiveness of the taxation
system has enabled the government to ‘‘trans-
fer” income from individual to general public
purposes whether through social insurance,
health, housing, public works, education, scien-
tific, cultural, or other related programmes;
that is to provide *‘social overhead capital”
essential for national economic improvement
while maintaining individual incentive,

Labour’s Share

Solomon Fabricant, the noted economist
and pioneer in productivity study, has noted
in his “Primer on Productivity”, that in
1969 the average U.S. worker probably
produced six times as much in an hour of
work as his grandfather or great-grandfather
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did in 1889, and got about six times the real
average wage pet hour, including fringe
benefits. However, while increases in real
hourly earnings lagged somewhat behind
increases in labour productivity until the 1920’s
since then real hourly earpings have outpaced
increases in labour productivity. (1889 is the
date to which the oldest reliable series of
productivity statistics have been computed—by
the Natienal Bureau of Economic Research,
New York).

Since the thirties along with increases in the
national income (the aggregate carnings of
labour and property) the proportion that has
gone as compensation to employees has risen
steadily. The proportions that have gone to
individual proprietors, to corporations as profit
and have been paid as interest have fallen sub-
stantially. Workers employed by others in the
U.S. now get about 75% of the national income;
and, som: economists point out that if the scif-
employed were included (doctors, lawyers, small
shopkeepers), the figure for “labour’s™ share of
the national income would be well over 80%.
But the major soutce of increase in worker’s
income has been from the increase in producti-
vity which has doubled since World War II,
while rcal wages have somcwhat more than
doubled.

Moreover, governments—Jocal, state and
central —in the United States now spend more
than 25% of the U.S. Gross National Product
compared with less than 10% before the depres-
sion thirties. Their total expenditure for social
welfare alone has risen from about 4% of the
GNP, prior to the long range economic security
legislation that came into effect in 1935, to 15%
in 1970--effecting a significant redistribution
of income. The total amount they expended
for social welfare had increased between 1935
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and 1970 almost 25 times to atout $ 145 billion
annually. The number of workers (wage
earners and self-employed) covered by various
government social insurance programmes in-
creased from less than 659, of the civilian
labour force in 1939 to about 95% in 1969,
when more than 75,000,000 civilian workers
were covered.

The number of “poor” families in the United
States has declined sharply. Between 1950 and
1969 the parcentage and numbar of families
with annual incomes under $3,000 (the ““poverty
level” income of a three-member non-farm
family in 1969) declined from about 24.5% to
less than 9.5%. The median (the midpoint in
the number of familics) annual family income
rose in Lhese two decades from about $35,000 to
$9,400 per family (in constant dollars adjusted
for 1969 prices).

Labour Productivity arnd Job Creation

In 1970 one farm worker produced enough
to feed 47 people, compared with 15 at the end
of World War ll—and these increases in
productivity are continuing. At the end of

World  War 1l it took more than 350
work hours 1o produce 100 bushels of corn
for grain. Now it takes a little more

than five hours. Today less than 4.5% of
the employed civilian work force is in
agriculture. One hundred years ago more
than 50% of the *gainful” workers were in

agriculture.

Manufacturing industries now account for
less than 25% of the employed work force,
although the numbers employed were 15%,
higher in 1970 than 1960. But since 1969 even
the total has declined. It is now about 18.5
million, about 109 greater than 1960. But the
real net value of plant and equipment, ie.,
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capital, increased about 50%, between 1960 and
1970. Real wages rose about 17%. The index
of total production in manufacturing showed a
rise of more than 50% between 1960 and 1970.

The total U.S. civilian work force hasin-
creased since 1950 on an average of less than
2% a year. The GNP in this period, in con-
stant prices, has more than doubled. Moreover
it has grown twice as fast as the work force.
This has meant that this enormous increase in
productivity—characterized by extensive auto-
mation and technological change—has been
matched by enormous job creation—new jobs
for more than 20 million new entrants into the
labour force—while the unemployment rate has
varied cyclically within a 3.5% to 6% range—
total national unemployment ranging from
3,000,000 to 5,000,000, [n December 1972, the
number of civilian persons with jobs in the
United States reached an all-time high of
almost 83,000,000. About another 4,500,000
or 5.2% of the civilian labour force, were
defined as unemployed.

Service Economy

The increase in productivity has led to a
basic shift in the labour force. By 1970, for
the first time in history, fewer than half of the
workers in the U.S. were employed in the
industries that once dominated the employment
scene —e.g., mining, agriculture, manufacturing,
construction. Most had become employed in
service or white collar occupations. The in-
crease in the productivity of goods that made
possible this conversion to a service economy
was accompanied by an enormous growth in
intangible human capital (education and skills),
by the multiplication of the capital stock of the
American economy increasing the capital avail-
able per worker (in 1972 almost 90 billion

"7

dollars was spent for new plant and equip-
ment—more than 4 times that in 1947—while
the labour force during the same period had
increased only about 40%), and by the improve-
ment in the efficiency in the use of both.

Knowledge-producing industries have be-
come a standard part of the economy. This is
significant because both the stock of knowledge
and productivity to which it contributes are
cumulative and stimulate the economic develop-
ment which in turn makes demands for further
scientific and technological knowledge. Re-
scarch and Development (R and D as it is
called) is now a business of more than $25
billion a year—4 times the amount of 15 years
ago—about 55% financed by the Federal
Government.

Trade Union Interest

Trade unions in America basically accept
the vast and continuing technological change
under which they have flourished. They see it
as essential to economic and social progress.
With accompanying industrialization they have
become stable and institutionalized. They also
recognize that increase in productivity must
provide returns for the replacement and
expansion of capital investment, while as insti-
tutions of citizens they are concerned that the
government should play its role in the distribu-
tion of productivity gains for the general
economic and sccial benefit of the nation.

They see increasing productivity as fitting
American labour’s  philosophy of secking
achicvable aspirations and steadily adding to
gains already made. Samuel Gompers, the
founding President of the American Fzderation
of Labour, said American workers wanted
“More Now”, AFL-CIO President George
Meany has elaborated, “We mean not only
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more moncy, but more leisure and a richer
cultural life™.

Nevertheless, American workers like those
in other countries are often fearful about the
introduction of labour-saving methods, and
suspicious as to who gets the benefits of increas-
ed productivity. Ner do the trade unions see
their stake in increased productivity as iden-ical
with that of management or government.
American trade unions see their function as
that of assuring workers an equitable share of
the gains from greater productivity and huma-
nizing the adjustments to change. Productivity
thus is an item in collective bargaining.

Changes in productivity affect the workers’
condition of cmployment. American unions
use collective bargaining to obtain for workers
the benefits of increased productivity and to
participate in redesigning the job and working
conditions.

American unions do not accept formulas
that make use of productivity indexes as wage
ard price guidelines. Although such guidelines
would seem to make a certain amount of
economic scase in judging wage and price
changes, they have not proved practicable.
Other factors also influence wag: bargaining—
price levels, profitability, past inequities, the
diversity of industrial conditions, those situa-
tions where wages are considered particularly
low and socially undesirable, and the general
trade union determination to maintain workers’
purchasing power. In any casc, compared with
other factors. e.g., demand, money, and fiscal
policy, productivity plays a small role in deter-
mining the price level with which workers must
contend during inflation.

LW. Abel, President of the United Steel
Workers of America, in urging the union’s local
leaders last year to cooperate with plant
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management to bolster output and cfficiency,
reportedly said, ““You can’t go to the well that
has gone dry to get a bucket of water”. (The
United Steel Workers had formed joint produc-
tivity committees with management to improve
the industry’s productivity). But while coope-
rating in technological advance to increase
productivity, American unions nevertheless
negotiate cushions against the negative effects
technology may have on employment, the
possible losses of job satisfaction (a matter of
considerable attention in the United States),
and seek the regulation of pace and change.

Union contracts place increasing emphasis
on job security, with requirements for advance
consultation in planned major iob changes.
They negotiate new job classifications and the
protection of transfer rights of affected workers.
They have won substantial severance pay where
jobs have been eliminated, pension plans for
early retirement, supplementary uncmployment
benefits (SUB) and special automation funds
to cope with labour force adjustments. Depend-
ing on the circumstances there are also in effect
various schemes for guaranteed employment or
guaranteed minimum income, for extended
vacations to reduce the numbers that are dis-
placed, for payment of relocation costs, for
training and retraining of workers. The United
Auto Workers, the United Steel Workers,
cement workers, dockers and others have a
variety of provisions in their contracts that are
directly related to technological change, with
automatic ties between the benefits of producti-
vity and wage increases—the improvement
factor—as well as income protection for dis-
placed workers.

But of basic importance to trade unionsists
is, that apart from devices to cope with
problems of job displacement and income loss,
increased producivity has led to job creation.
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Labour saving in the production of old com-
modities has gone hand in hand with the
development and spread of new products which
has provided for rising living standards and for
more jobs—about 20 million more between
1950 and 1970--with unemployment (both in
rates and numbers} a fraction of what it was
during the depression thirties when the popula-
tion was smaller by 80 million and the civilian
labour force was about 60% of its present
size.

Thus, along with an expanded labour
market workers have benefitted from better
wages and working cooditions and more
generally better housing, better education for
their children, better food and clothing, better
medical attention, and more leisure for cultural
activities—things they can see, feel and live
with. At the same time American organized
labour sces itself as having broader responsi-
bility to those outside its ranks. As AFL-CIO
President George Meany said (to the 1965
AFL-CIO Convention) with respect to the
underpaid and underprivileged: “They are
poor. They are hungry. They need our help,
now, teday, They are our brothers and our
responsibility.  Their needs cannot wait until
we organize them. We are going to continue
to fight for a better share for those who work
for wages..in orgamizing, at the collective
bargaining table, at the ballot box, in the legis-
lative field. .to campaign and fight to improve
the society in which we live as free people.”

Why National Differences?

Differences in  productivity  between
countries or regions are often readily visible
without sophisticatedstatistical measurement—
in the clothes, food, transportation, housing that
we see people use. And the causes of these diffe-
rences are found in the three basic factors that
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contribute 1o increases in productivity—labour
quality, capital quantity, and efficiency; they
are higher in high productivity countries than
low productivity countries. In higher produc-
tivity countries there is greater investment in
educational capital per worker, more tangible
capital per worker and less dependence on hard,
burdensome physical labour. Most important
is greater efficiency in combining the use of
capital and labour. It has been said that much
of what passes for a “technology gap” is really
a ‘“productivity gap”; large gains often can be
made by the more efficient use of existing
resources. In any case, less developed econo-
mies require larger increases in productivity
to achieve the same per capita increases in
GNP than more highly developed economies.

Low labour quality is a matter of skill, not
personal character. It can be raised by mutual
cooperation between countries along with the
transfer of capital resources and managerial
efficiency. Moreover, a country improves its
general economic condition by participating in
the international division of labour through
trade, and thereby increasing productivity.

Solomon Fabricant has said “productivity
is a fundamental quality of human existence..
how good the lives of men are depends— surely
only in part, but surely in some significant
part—on the productivity of their labour™. In
this, trade unions have a special role to play in
a democracy to assure workers not only the
benefits of increased productivity, but as free
and indcpendent institutions to promote policies
for full, productive and freely chosen employ-
ment, and to join with other democratic
institutions to maximize initiative, and assure
the personal liberty necded for the free
exchange and competition of idcas so essential
for iocreasing productivity and for making
ideals practical. O



Creating A New Atmosphere
for Productivity

P. D. Malgavkar*

Any programme for creating a congenial atmosphere for productivity must be an all
embracing one ; it must take into consideration economic, legal, administrative, technological,
managerial, social and psychological factors affecting productivity.  Within this broad frame-
work, attention must first be paid to encourage intersectoral co-operation so that each sector
may further the productivity of the other. It would be worthwbile in this regard to devclop
“inter-sectoral self-help group activities”” to identify and solve technical, managerial and
productivity problems to the mutual advantage of all. Parallel to this should be an adminis-
trative set-up which instead of working as controllers, regulators, fault - finders, punishers and
so on, be regarded as developers, helpers and initiators. In the field of technology, an inter-
disciplinary group should be set up to study the potential breakthroughs in technolugical
innovation. Above all, a radical change in the attitudes of all, Government, employers and
workers has to take place if the productivity drive is to acquire the dynamics of 2 movement.

NSTEAD of considering Industrial Producti-
vity in relation to the units of labour or capi
tal. I would prefer to consider it as the growth
rate of industry which is the combined effect of
investment, labour productivity, management,
technology, resource utilization, etc. Viewed in
this sense, the industrial growth rate which was
about 9% between 1960 and 1965 came down to
an average of about 3% bztween 1965 and 1970.
On the other hand, the growth rate in the agri-
cultural sector has been going up, and is estima-
ted to be 8.49, for 1971. Industry, which has
proven and tested entreprencurial ability, skilled
and trained manpower and a reasonably good
infrastructural support, should have outpaced
the agricultural sector and increased its contribu-
tion to the national product percentagewise,
and not lag behind. The main reason for this
slow down is, as stressed by the Hon'ble
Minister. a lack of atmosphere for productjvity,

h ‘Prriiﬁ::'i'b:;l-ﬁi_rector, Small Industry Extension Train-
ing lnstitute, Yusufguda, Hyderabad (A.P.)

The programme for improving the atmos-
phere for productivity may have to take into
consideration economic, legal, administrative,
technological, managerial, social and psychole-
gical factors affecting productivity. A few of
these are referred to below.

There should be an immediate appraisal of
the excess capacity of production potential in
selected industries to ensure their fuller utilisa-
tion. A Reserve Bank of India Studyt indi-
cates that the potential output of the industries
can be raised by 779 on desicable shifts basis
which would ensure an annual growth rate of
between 12 and 15% in the next four to five
years without any extra capital equipment,

There is a rapid decline of artisan and
cottage industries in the country. If their pro-
duction capacity is to be harnessed to the

tExcess capacity and Production Potential in Selected
Industries in Tndia, by M.V. Raghavan— Reserve
Bank of India Bulletin, April 1969,
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national economy, we will have to undertake a
two-pronged drive: (1) help their productivity
with simple improved techniques in almost
every trade such as masonry, brick-laying, for-
ging, carpentry, and plumbing, and (2) convert
their production, supported by sound market-
ing techniques, to items of fine arts and crafts.

Whilst canalising Government assistance to
specific industries, the need for modernisation,
including its restructuring (change in size, org-
anisation, ownership, etc.} may be kept in view
and the assistances may be made contingent
upen the industry adopting the recommenda-
tions.

In order to develop a healthy cooperation,
instead of hostility, amongst the different indus-
trial sectors—cottage, small, medinm and large—
it would be necessary to develop a combined
strategy in consonance with productivity, so
that in fulfilling their respective objectives,
each sector will further the productivity of the
other.

It would be worthwhile to encourage inter-
sectoral self-help group activities to identify and
solve technical, maoagerial and productivity
problems. Joint services agreements companies
for purchase, finance, accounting, and personnel
etc., may be thade practicable (by modifyving
the law), so that industries could join in specific
activities which may be most conducive to their
increasing the productivity.

Technical and research institute personnel
may be encouraged to counsel the industrial
undertakings on technical problems, whilst
economists and management teachers/consul-
tants should be encouraged to give economic
and management counselling to the under-
takings.

Productivity is dependant upon investment
decisions, technological development, technical

and managerial skill, workers’ involvement,
industrial peace, government policies, etc. All
these are intangibles, largely dependent upon
the willing cooperation and involvement of the
agents of production in rapid industrialisation
within the overall framework of the industrial
pelicy of the country. If an industrialist has to
get the cooperation and involvement of his
workers in the objectives and goals of his
factory, especially if the cooperation has to be
intellectual and not manual he has to seck their
participation in the process of decision-making so
that the decisions arrived at are the decisions of
all concerned. If not, however good the deci-
sions may be in the interest of the undertaking,
and of the individual workers, they may not get
the commitments of the workers to the pro-
gramme of the undertaking. I suggest the same
principle be applied to the working of the
Government, so that the persons who are ulti-
mately to execute and implement the policy
are involved and committed. (They may be
managers of public sector enterprises, private
businessmen, and trade union leaders.) This
docs not mean that this body will frame the
policy. lts objective is to explore the possibi-
lities of meeting of the minds, giving everyone
the satisfaction of making his point known, and
increasing the understanding of the rationale
behind the overall policy.

Simultaneously with the involvement of the
agerts of industrialisation, it would be necessary
to remove disincentives or demotivators, most
of them psychological, such as distrust and
threats ; ordering without discussion on what
should be done (even our own children will
now-a-days not listen to parental orders): tell-
ing them that they do not need to know the
reasons why; decide matters by power over
than power with.

The Government should inspire the admini-
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strative set-up to work not as controllers, regu-
lators, fault-finders, punishers so much as
developers, helpers, and initiators. Somec State
Governments have tried to cut the administra-
tive red tape, delays, and exclusivencss by
creating separate organizations for dealing with
their new devclopment roles. It would be
worthwhile considering the type of organization
at the Centre, too, that can be appropriate to
fostering industrial productivity.

Industrial policy has to be oriented so that
help, assistance, and ¢ncouragement are direc-
ted to areas amcnable to growth, cfficiencies
and surpluscs. We should follow a deliberate
policy of selecting industrial growth centres as
a means to induce development stimuli through
linked and related industries, and through envi-
ronmental external economies from which other
industries could benefit.

Industries with a higher than national
average growth rate should be given special
encouragement as they can speedily augment
national income and industrial productivity.
Industrial data should be timely and accurate
to locate such growth industries.

In order to get optimum results from indus-
trialisation, it would be best to concentrate on
propulsive firms, i.e., technically advanced
innovative firms, which exert a strong influence
on their environment, and are capable of gene-
rating sustained overall growth over a prolonged
period of time,

The Government has developed a number
of programmes for implementing the industrial
policy. It is, however, necessary to have a con-
tinuous evaluation of the impact of these pro-
grammes in order to see whether the programmes
yield the expected results or have to be modified
to meet the objectives. These programmes,

NEW ATMOSPHERE FOR PRODUCTIVITY

therefore, should be studied by an independent
and objective agency, so that the Government
could formulate, develop, and modify its pelicies
and programmes in the light of its findings.

Productivity being an attitude of mind can
permeate in the people only when they sce its
conscious consideration, if noi application, by
those administering them. A startin the creation
of an atmosphere conducive te productivity can
be given by evaluating the impact of the various
measures being implemented by the Govern-
ment on productivity. Though this exercise may
not alter the basic programmes, the industrial
sector will be aware of the significance the
Government attaches to productivity, and the
Government will know the extent, if at all, to
which productivity has to be sacrificed because
of other considerations.

There scems to be a vested interest in the
perpetuation of scarcity amongst those engaged
in production and administration, as it scems to
benefit them. The consumer, however, suffers
because of high prices and inflation, and the
Nation because of low production and loss of
revenues. It should, therefore, be the Govern-
ment’s endeavour to allow, even encourage
higher production leading to higher producti-
vity.

The single moest important contributor to
the growth rate in Indian agriculture has been
techonological innovation. Similarly, econo-
mic growth of other countries indicates the
higher contribution of technology to industrial
growth, it being 4.1%, per annum between 1955
to 1966 in Japan, and 2.29% in Germany. In
other words, technology plays a leading roke in
the growth rate of an economy. If industrial
growth rate is to be fostered, technological
development will have to be encouraged.
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An inter-disciplinary group may be set up
to study the potential breathroughs in techno-
logical innovation; select the preferable areas
from the list of the possible ones; study their
impact on economic, social, culiural. and psy-
chological environment, and process those that
have accelerative and ameliorative implications
for the coming gencrations.

With the rapidly advancing technology, the
size of a manufacturing unit has to be matched
with a chronologically appropriate cconomy of
scale. In Japan, for example, the most cconomi-
cal size for a pig iron ore processing plant was
one to two million tonnes of blister steel around
1951 and recently, it is more than six million
tonnes. The most cconomical production capa-
city for a hot strip mill was 200,000 tonnes in
1953, but in 1968 it was 1,700,000 tonnes. The
ratio of oxygen convertors, which arc capable
of higher efficiency, production and quality, to
open-hearth furnaces, is 74% in Japan, 37% in
U.S.A., and 36% in West Germany (0% in
India 7). All these contributed to raising the
international competitive ability of Japan’s steel
goods,

The average daily production of plant for
ammonijum uscd to be 100 to 200 tonnes. Since
the recent introduction of the ICI system, plants
of 500 to 700 tonnes production per day have
appeared, and the unit production cost was
lowered by 30%. In steam power stations, the
maximum power output was 66,000 kw in 1955,
It has increased to 10 times as much with the
adoption of super critical pressure turbine
generators.

It is cspecially truc that in the production
of chemical fibres which are relatively free from
natural resource limitations, the results of
scientific discoveries and technological develop-
ments can be adopted immediately to industrial
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production. For example, the gross production
cost for a plant with a production of 30 tonnes
of acrylonitric fibre per day is about 30% of
that of 10 tonnes. The gross production cost
of a plant with production capacity of 30
tonnes polyster fibre per day is less than 50%
that of a 3-ton capacity plant. We may, there-
fore, have systematically to carry on an exercise
of matching the scale of production to techno-
logicul development in order to ensure higher
productivity, better quality, and cheaper cost.

Instead of following the western countries
in the process of industriul development, it
would be in our interest to foresee the indus-
trial pattern as it would emerge in the carly 21st
century, and concentrate our encrgies, talents
skills and resources to develop and master those
industrics so that instead of trailing behind the
western countries, we shall be coming on par
and may even be leading them in certain indus-
trics. Indications are already available on the
types of industries that may dominate in the
beginning of the coming century. These could
be classified as :

(1) knowledge or information industrics ;

(2) plastics, i.e, materials for specific
purposes with pre-determined qualities;

(3) clectronics; and
(4) air and space communications.

An increase in productivity can be fostered
by a widespread diffusion of the production to
a larger mass of people, through a deliberate
pricing and distribution policy. A sample study
in Indian urban houscholds earning up to
Rs. 2,500/- per year (or Rs. 500/- per capita)
has shown that 289 of thesc families have
radios or transistors; 219 sewing machines;
18% bicyeles. The next strata with annual
family income of up to Rs. 5,000/- indicates
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that more than twice this percentage is ewning
these durable goods. In other words, the
elasticity of demand for the sale of these ata
lower leve! of ecarning is very high. With a
deliberate policy of low pricing and spread-
marketing, it would be possible to spread the
benefits of the use of such items very widely in
the country. The awakened necds of the vast
population of the country would be the biggest
boost to industrial production.

India has a wealth of technical and entre-
prencurial talent in the country which has

network of supporting facilities like Manage-
ment Institutions, Productivity Councils, Techni-
cal and Technological Institutions. We have
our finest expendable resource lying idle (the
educated unemployed, for whose development
the Nation has already spent hundreds of crores
of Rupees). We are currenily bursting with
confidence. Given an atmosphere of produc-
tivity all these resources will join together fully
involved in taking the Nation to the levels of
productivity much higher than the five-year
period of 1960-65 (9% growth ratc), and per-
haps may equal the growth rate of the capital

magnificently
nation in times of crises.

responded to the call of the

We have an eXcellent  was over 259 per annum,

Fixed Pay for Workers Hampers Productivity

A recent report issued by the Swedish Employers’ Federation (SAF)
questions the advisability of switching factory workers from piece-work pay-
ments to a system based exclusively on fixed wages. However, when a premium
or bonus system was added to a fixed-wage system, worker productivity
increased sharply.

The report is based on a survey of 73 plants employing a total cf 8,300
workers. |t reveals that among 36 Swedish plants that have changed frem
piece-work to fixed wages, there has been a fall in production efficiency of bet-
ween 10% and 20%. SAF notes, nevertheless, that a “‘calmer working climate”
was observable after the transition. There were fewer conflicts about pay and
production results.

Some companies that switched to fixed wages later introduced premium
or bonus systems. Inthese firms between 10% and 30% of take-home pay
depended on the productivity of the individual or the group. Whera such
systems were employed, increases in productivity of between 5% and 35% were
recorded.

Firms often switch to fixed wages for factory workers as part of a job
enrichment exercise to harmonize conditions between shopfloor and manage-
ment levels. The Swedish survey indicates that unless companies add something
in the way of a bonus incentive productivity may decline.

—/Infernational Management, November 1872

goods industry during the same period which



Some Factors Affecting Labour
Productivity

M. R. Mecher*

Tt is (rue that Iabour productivity in a number of fudustries in this country is low as

compared to some of the advanced industrialised countries,

But the moot question that stif]

remains to be answered is how long we would centinue to take this fruism as a fait accompli?
Trade Unions claim themselves to be a vehicle of progress but what they have dene fo inculeate

among the workers a positive attitude towards productivity 2

Education is considered to be

the sub-structure on which the super-struciure of a nation is rajsed but again what the eduea-

tional authorities have done to make education employment oriented ?
to the goals that the country has set for herseif ?

Has it been tailor-made
These are some of the basic questions, which

the author raisesin this article and to the extent possible attempts to give some tentative

answers.

T has often been observed, in most cases

with justification, that a job which requires
one man in the western industrialised countries
is here performed by two, three or more per-
sons. A machine which in the UK. or the
U.S.A. or Germany or the Soviet Union is
serviced by one man or woman here needs two,
three or even four or five men. Traditional
habits and patterns of behaviour explain this
to a large extent. Therefore, though wages
are lower than in the western industrialised
countries, the actual labour costs to the industry
often comc up towards or above the levels in
those countries with their higher wages but
also higher labour efficiency. There is the
further fact that labour in India is conscious
of its rights but more ofter not, gencrally
speaking, of its responsibilities. Trade unions

TLCS. R;td., Former President of the Industiiai
Court, Maharashtra.

have been demands-oriented, and exhortations
by government spokesmen and others that
they should also be production-oriented have
not received the response it deserves. There is
an unwillingness on the part of labour not only
to do different kinds of jobs as may be neces-
sary, but an insufficient realisation of the
responsibility of putting in a fair day’s effort
in return for a fair wage. The worker should
be ready, like his western counterpart, to do
different kinds of job that may reasonably be
given to him. In the cement factories in India,
for cxample, which are as mechanised as in
some of the western countries, the number of
men employed is many times larger for factories
of the same size and production. In Europe,
for instance, a burner would not only look
after the kiln, but look after some other jobs
including even oiling. Here we have for a
kiln a burner, assistant burners, helpers, oilers
etc. Aversion to manual labour is present not
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only among the educated people but also
among skilled craftsmen. Can this position be
remedied in any way 7 The growth of the type
of education given in this country has not
helped in this respect, as some of the most
educated workers, e.g., the clerical staff in the
nationalised banks have not only shown dis-
inclination to do different kind of work that
they may reasonably be expected to do, but a
habit of creating overtime work for increasing
their earnings, Trade unions have done nothing
to discourage these attitudes. They have, in
their endeavour to improve the wages and
conditions of service of their members at all
costs, not given the required attention to the
need of the country for increased production
of goods and services, which alone would better
the standard of living of the population includ-
ing the industrial workers. It is a fallacy to
suppose that there Is a fixed amount of work
to be done in the community so that if the
same work is done by more persons than
necessary more employment is created. Higher
productivity would increase production, lower
costs and increase the volume of demands for
goods, so that the industrial growth would
provide more employment.

In the long run it is only the development
of national character as also policies which
promote production and productivity and aim
to improve the condition of the rest of the

population  (not only of the privileged
class of industrial workers), which will
go to improve the situation.  Until then

one can only rely on competent personnel
management and the bargaining strength
of employers to deal with the situation to
get rid of make work and restrictive practices,
and strive to get agreements with unions which,
while securing for the workers wagc and other
benefits, also aim to safeguard and increase

FACTORS AFFECTING LABOUR PRODUCTIVITY

productivity. To procure higher productivity
there has to be a change in the worker’s charac-
teristics, attitudes and habits. Personnel manage-
ment can play an important role in bringing
about this change among the cmployecs.

Agreements with unions to securc improve-
ment in this state of alfairs, which have regard
for the interests of the community also, are
not only possible but feasible, as can be scen
from the following example :

In a light metal company in India, a three-
fold increase in labour productivily was obtained
in return for substantial increase in wages. The
agreement provided for reduction in idle time
and wastages, avoidance of restrictive practices,
consolidation of job categories and grades,
elimination of helpers in some cases, cntrusting
minor maintenance and cleaning to production
workers, cte. In another industry, & refinery,
the management and the union agreed that
plant operators and analysts would be required
to perform and should perform, as part of
their normal dutics and responsibilities, other
work conneeted with their particular  work.
Where the work to be done was such that the
plant operator or analyst had basic skills and
which could be donc by him (if necessary after
some appropriate training, most of the training
to be on the job) such additional work would
be treated as part of the normal duties and
responsibilities. This work would be such as
was related to or incidental to the present
duties or responsibilities of the opcrator or
analyst concerned and would lead to the better
utilisation of personnel and cquipment. It was
further agreed that this arrangement should
not jeopardise any one’s sceurity of employ-
ment. In another concern, also a refinery, the
company and the union concerned agreed to
the following: The existing crafts were to be
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consolidated as shown below : The craftsmen
were to utilise their existing skills in both the
crafts and acquire such additional skills as
might be necessary within reasonable time to
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enable them to become proficicnt in the con-
solidated craft. To carry out some of the
re-grouped work the workmen would be given
on-the-job training by the management.

Duties Consolidated
Craft combined Craft craft-new title
Class I Machinist with Class I Pipefitter Class I Machinist fitter
Class 11 . " Class H " - 3
Class 11T . W Class 111 s o .
Class I Instrument man  with Class I Electrician Class 1 Instrument/Electrical
Class 11 . 4 Class II 5 '
Class I1I - . Class TII o i
Class I Welder with Class I Metal Trades Class 1 Mctal Trades
Class II ., Class 11 . Class 11 »
Class II - ” Class 111 W Class 111 i

It is not expected that such conselidation
would be feasible in all industrics. For example
in the enginecering industry with a greater
number of specialised jobs such consolidation

may not be feasible, But the above examples
illustrate what can be done in some industries
to secure proper deployment of stafl and
increase productivity. d

Learning Through Failure

The development of initiative depends upon the exercise of considerable

self-restraint by superiors.

in the final analysis, learning to drive a car, run a

drill press or direct a company requires at some point the chance to do it wrong.
Those individuals who fail to pass through the next stage of identity develop-
ment usually do so because they have not been allowed the appropriate chance

to fail.

The demand, especially the too early demand, for absolute accuracy,

absolute obedience, or absolute self-direction is usually met by absolute depend-

ence or absolute rebellion.

Any working machine requires some *‘slippage’’.

Initiative development requires from superiors an appropriate tolerance of error,

incompleteness, and uncertainty.

—Management Review




Intensifying the Drive for
Productivity

A.D, Granger*

Productivity can be regarded as the ‘Wealth pumip’ of a nation—the faster the pump
revelves, the more wealth is generated. How to accelerate the ‘R.P-M. of this wealth pump
is the primary task confronting the developing countries like India. At ithe industry level,
organisations Iike the National Productivity Council with its multifarious activities in the
tield of Productivily and the global efforts to develop a wide range of productivity techniques
are the iwo most important vehicles to carcy forward the productivity movement.  However,
intensification of productivity drive cannot be restricted to manufacturing industrics alone,
if the developing countries wish to achieve u real breakthrough in productivity. Equally, if
not more, it is necessary to bring into the fold of productivity movement such areas as the
public administration, commerce, agriculture, constructioncte. Inthis endeavour, the author
assures the full cooperation of the International Labour Office, an oerganisation which has vast
and rich experience in productivity development through management and consultancy training.

IN all countries of the world, irrespective of
their geographical location on the map,
there is a drive for greater productivity. Most
are concerned with intensifying that drive
because, by doing so, it is believed, the size of
each nation’s national cake can be increased.
There may be arguments about how this should
be divided or about prioritics between its
division or expansion, but all are agreed that
the raising of productivity will contribute to
its growth.

The Wealth Pump

Productivity is an over-used word the signi-
ficance of which may conveniently be illustrated
as a Wealth Pump. Fig. 1 illustrates this and
suggests how input resources are converted to
outputs which, in turn, stimulate further inputs.
The faster the pump revolves, the more wealth

*Dirm:lur, TLO Arca Oflice, New Delhi,
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accelerate the rate at which the Wealth Pump
cycles.

This will, of course, immediately lead to
very important sccondary questions such as
the proportions with which the inputs of man-
power, materials, equipment and money shall
be injected. Should, for example, more man-
power be employed or more equipment? Later,
we will consider some possible ways of resoly-
ing this labour-intensive/capital- intensive
dichotomy. Other important secondary ques-
tions will also arise concerning the proportions
inte which the outputs of food, shelter, health,
cducation, materials, facilities, recreation and
leisure shall be divided. However, the main
preoccupation of this Seminar is how to in-
tensify the over-all rate at which the wealth
pump revolves. How, in fact, to intensify the
drive for productivity.

Acclerating the Pump

A useful starting point will be to consider
what is now being done by the National Pro-
ductivity Council to raise productivity. The
main thrust is, of course, in the areas of train-
ing and consultancy. Items A, B and C
in the following list.

MAJOR ACTIVITIES OF NPC

Productivity Training Programmes for
Managerial Personnel

For Workers and Trade Union Leaders
Consultancy Scrvice

>

Publications

QOverseas Programmes
Productivity Study Teams
Productivity Research
Promotional Work

~IOTMEO0®

Implementation of APO Programimes
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It is, perhaps, worth making the point that
consultancy is training, Conventional class-
room training brings together groups of people
with similar interests from differcnt work situa-
tions, whereas consultancy deals with groups of
people with different interests coincidentally in
one work situation. The objective in both cases
is, however, identical, namely, to engender a
cbange in the behavioural patterns of people
(both managers and operators) at work. In
this sense, consultancy should not be considered
as of different clay from training.

Productivity Techniques

RANGE OF MANAGEMENT
TECHNIQUES

WORK STUDY (MTM)
ORGANISTATION AND METHODS (O & M)
DISCOUNTED CASH FLOW (DCF)
OPERATIONS RESEARCH (OR)
—LINEAR PROGRAMMING
—SIMULATION
—QUEUEING THEORY
—DYNAMIC PROGRAMMING
ERGONOMICS
NETWORK ANALYSIS (CPM) (PERT)
VALUE ANALYSIS (VA)
SYSTEMS ANALYSIS
CYBERNETICS
COMMUNICATIONS THEORY
ORGANISATION THEORY
ACHIEVEMENT MOTIVATION
INTELLIGENCE/APTITUDE TESTING
GROUP DYNAMICS (T Groups)
SYNECTICS
PROGRAMMED LEARNING
MARKET RESEARCH
LONG-RANGE PLANNING
QUALITY CONTROL
MANAGEMENT ACCOUNTING
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PRODUCTION PLANNING AND CON-
TROL

INTER-FIRM COMPARISON
MANAGEMENT BY OBJECTIVES (MBO)
COMPUTING

The objective of the training, whether by
classroom or consultancy, is typically to intro-
duce a wider knowledge and use of a range of
so-called management techniques. The number
of these is becoming formidable as reference to
Range of Management Techniques, mentioned
earlier, will show. It is a matter of no little
humour to observe how earncstly the propo-
nents of each specialist tcchnigue consider that
the key to the door of productivity has been
given to them alone. Much as an individual
instrumentalist in a symphony orchestra might
consider his personal contribution the onc key
to the total glory of a Beethoven symphony.

It is also worth reflecting that most manage-
ment techniques have evolved in Western
societies where distinctive social and cultural
mores and customs prevail.  Very considerable
adaptation is needed if similar methods are to
be useful to other societies where social, spiritual
and cultural values are different.

The Major Activities of N.P.C. and the
range of Management Techniques, as
listed earlicr, suggest that a very considerable
effort is being cxerted to disseminate a very
wide range of techniques. This leads to two
questions:

—How can it be that this combination of
effort and erudition fails to achieve the
increase in productivity sought?

—What further can be done to achieve the
illusive objective of higher productivity?

*Labour Problems in the

INTENSIFYING THE DRi‘-’E FOR PRODUCTIVITY

It would seem that we are faced with the
choice of

Either —Invent new and better techni-
ques and more effective methods
or —Apply those we have more

widely and more quickly.

The second choice, namely, to apply the tech.
niques we have more widely and quickly, is
clearly more likely to have the most immediate
impact and it may be useful, first, to examine
some volumetric figures concerning training
demand and supply.

Fig. 2 depicts a typical employment
module. Much has been written about the best
span of control and how many subordinates a
manager should properly have reporting to him
for maximum efficiency. Empirical observation
suggests that the average picture might not
differ substantially from the diagram and this
leads to the thought that about 5% of all people
employed, especially in industry, are in a man-
agement job. Insmall organisations, represent-
ed by the lower levels of the diagram, the
manager/operative ratio is also 5%.

It seems likely that this proportion is also
substantially true for many non-industrial
situations in commerce, municipal institutions
and government. However, for the moment,
we may restrict our considerations to industry.

From a report of the National Commission
on Labour¥, the Industry-wise Employment
figure for India would appear currently to
exceed sixteen million people. Using the 5%
figure, we may thus conclude that the total

Fconomic and Social
Development of India: International Institute for
Labour Studies, Geneva, 1970 (Asia II1/3)
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number holding managerial jobs will be around
800,000. A studv of the probable additional
demand for managerial personnel up to 1975
suggests that this might be 200,000, Thus, a
total round figure emerges of, say, 1,000,000
managers for whom training would be relevant.
This figure may be broken down as between the
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threc managerial levels in the proportions
shown in Fig. 2, ie. 28,000 top managers;
138,000 middle managers and 834,000 first-line
managers,

If these figures are extended by the amount
of time each year that managers at various

EMPLOYMENT MODULE

Total
1
T ___________ Top Manager 1
5
|
| | I I _______ Middle Manayer 5
|
6
l l l l l I ______ First Line Mapagers 39
[101‘1\[. MANAGERS 36
20
HHH HHIH I”” c_——- Operativey 600 5-1/2%

TOTAL EM P O\'I‘E}

Fig. 2
Number employed Industry- 16,000,000* Middle Managers 138,000
wide (National Commission First Line Managers 834,000
on Labour) —
1,600,000
5%, of 16,000,000 800,000
Plus additions to 1975 _ ZOO,EE)B* Available for training: Man Weeks
1,000,000 -
" Top —1 week per year 28,000
. Middle  —3 week per year 414,000
Proportioned from above First Line —5 week per year 4,170,000
module: ———
4,612,000
Top Managers 28,000 e
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levels may be expected to avail themselves of
training, an over-all potential national training
load can be assessed. It is considered realistic
to base this calculation on the time that mana-
gers can sparc for training, rather than upon
what they may be thought to need, since ex-
perience suggests that it is usually the former
consideration that is the determining factor.
For example, it is usually difficult for top
managers to devote more than, say, one week
cach year to training and retraining. Middle
managers might be able to devote three weeks,
while first line managers, say, five wecks, On
this basis, a total of over 4,5 million man-weeks
of training would be involved. This figure is also
assessed in Fig. 2.

It must be understood that these considera-
tions relate to post-experience training only;
that is, for people alrcady at work. The basic
training of post-graduate students for manage-
ment posts will be an additional load. Further-
more, to the extent that workers” representatives
are involved in participative management, they
too will add substantially to the national train-
ing workload.

The above dissertation is, of course, no more
than a starting point for thought. The assump-
tions may be capablc of validation or revision.
Allowances may be incorporated for that pro-
portion of managers and others that will not
attend training in any circumstances and,
finally, comparisons may be made with the
known volume of training currently being given
by the very many institutions throughout India.

In this connection, it may be of intcrest to
mention the advantage, for comparative and
planning purposes, of measuring training in
equivalent student weeks. It sometimes happens
that figures are quoted as “students trained” or
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“numbers of participants®™, irrespective of
whether they were trained for one day or one
month, Often, too, the number of courses is
quoted without indicating whether fifteen or
fifty people attended cach coursc. There is
much to be gained by standardising the “cquiva-
lent student week” as a universal unit of train-
ing volume,

It may well be that a great increase in the
volume of training required will be revcaled by
the proposed analysis. This, in turn, will raise
the question of how it is to be funded. Conven-
tional methods of training are very exponsive
and, more and more, we shall be driven to
examine how the productivity of training itsclf
can be raised. Conventional methods of train-
ing are labour intensive. Should we not seek
more vigorously, mor¢ automated ways of
imparting knowledge? It seems possible that
the extended use of programmed learning
closed circuit television or Open University ty
programmes may have to become major instru-
ments in overcoming the problem of intensify-
ing the drive for productivity through training,
Reflecting this concept is the joint Government/
UNDP project, involving an investment of some
2.3 crores (3 million dollars}, to establish a
Centre for the Devclopment of Educational
Mass Media currently under execution,

Consultancy

Turning now to the twin sister method of
disseminating management knowledge by con-
sultancy, it may be relevant to recall a conclu-
sion that emerged, among others, from an ILO
Seminar as long ago as Scptember 1964;

It was recognised that the introduction of
modern management practices into industry
in industrially advanced countrics has mainly
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been due to management consultants, While
training programmes can provide the back-
ground knowledge necessary for managers
to understand the application of manage-
ment practices  and  techniques. . ..such
programmes are not a substitute for the day-
to-day guidance which competent manage-
ment consultants can offer.”’*

The extent of Management Consultancy in
various countries was explored during 1971 by
a postal survey. A letter was sent to  the
Dircctors of Produclivity Centres, Management
Associations, Professional and other appropriate
bodics in some fifty countries, seeking infor-
mation about the numbers emploved in industry
and commerce and the number of full-time
management consultants at work in each coun-
try.

Average Number of Employces in Industry
and Commerce per Management Consultant

Table 1
5 Countries 2,250 —AUSTRALIA
6 Countries 8,450 —FRANCE
§ Countries 37,500 —JAPAN
3 Countries 230,000 —U.K.
29 Countries No Response —U.S.A,

48 Countries surveyed

The results, summarised in Table 1, are necces-
sarily approximate due to variations in inter-
pretation of the terms used and through a lack
of exact statistical information in certain cases.
Nevertheless, the figures give an indication, at

*ILO Seminar, held in Baghdad, Iraq on Marketing,
Employment and Managerijal Problems of Industrialisa-

tion in Countries of the Near and Middle East and
North Africa, 1964,
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least, of the relative consultancy strength in the
various countrics,

In India, of course, management consultancy
is a well developed activity, both by private
companies and national institutions. However,
it may be worth assessing where, on the con-
sultancy strength league table, the country
stands. Some countries have alrcady explored
ways whereby Government intervention can
stimulate the use of consultants. In Ireland,
for example, a scheme was introduced whereby
companics using approved consullants for
agreed work could claim a 50%, refund of the
consulting fees from the Government,

The British Board of Trade has also intro-
duced a rather similar scheme in pilot fashion
around the Bristol and Glasgow arcas. The
objective 1s, of course, to bring the impact of
consultancy to those medium and smaller firms
which otherwise could not afford it. It is an un-
fortunate juxtaposition that the smaller firm or
the inefficient firm most in need of consultancy
help often cannot afford it, while the rich,
cflicient firms can afford all the help they want,
Another example of the old adage—10 him that
hath, more shall be given (or, at least, made
available for a fee).

The Production Engincering Research Asso-
ciation (PERA) in Britain also reccives govern-
ment suppott to enable it to charge its clients
iess than cost for its consultancy advice. Other
examples exist of local emplover associations
organising consultancy services and, no doubt,
there are similar examples in India.

In Thailand, consultancy help from the Pro-
ductivity Centre is provided on a subsidised
basis. Turkey also is offering consultancy help
from its Productivity Centre, but on a self-
supporting basis. In Korea, the Smail Industry
Development Bank is developing a consultancy
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sepvice as an adjunct to evaluate the need for
support by financial loans.

1t is possible that further steps can be taken
along these lines in many countries to stimulate
the widespread use of competent consultants.

In considering the value of consultancy
advice, there is one aspect which seems to be of
special importance. It is to differentiate between
what may be called the *“doing” type of consul-
tancy as distinct from the “advising” type. The
help managers nesd is strongly oricnted towards
the first of these alternatives, whereas the supply
is often oriented towards the second. It 1s really
not much use having a consultant call in for an
hour or two once a week to advise ubout what
ought to be done. More often than not mana-
gers know all too well what ought to be done.
What they want is for a highly qualified and
experienced man to spend a few wecks, of
months, if necessary, working for them ona
full time basis, to introduce an improved costing
scheme or a production control scheme and to
train their stall to maintain it. It is not “know-
how”® that consultants nced, but the ability to
“show how”. This requires very high level
men and the provision of appropriate incentives
to motivate them.

Any consideration of increasing national
management consultancy strength leads, of
course, to the question of how consultants can
be trained. Like most professional caliings,
this requires an appropriate blend of theoretical
training and practical involvement. A possibi-
lity which is under active consideration in one
Asian country is to find ways and means of
integrating the high theoretical qualifications of
many university faculty members on the one
hand with the pragmatic work-a-day experierce
of unqualified but successful industrial managers
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on the other. Fach appears to have a contri-
bution to make to the other’s skills or know-
ledge. It is hoped that somc international
assistance can be devised to help bridge the gap
between the inexperienced theoretician on the
one hand, and the successful practitioner on the
other.

LABOUR INTENSIVE PRODUCTIVITY
IMPROVEMENT

Intensifying the drive for productivity can-
not, of course, be restricted to manufacturing
industries alone. Indeed, it equally concerns
every aspect of government, COmmerce, agri-
culture and construction,

However, because the value of high pro-
ductivity first became recognised in labour-
shortage countries, the word became largely
identified with the concept of labour producti-
vity in industry. This led to the development
of machinery to replace labour on a more and
more sophisticated scale; a trend which was
stimulated by the fact that sophisticated machi-
nery can often operate more tirelessly, accurately
and effectively than people. At the present time
there are many examples, cspecially, in the
heavy process industries such as steel, paper and
petro-cheruicals, where gigantic plants operate
continuously with but a handful of people.
Such examples shadow the thought that indus-
trialisation will necessarily absorb abundant
labour. This gives rise to current thoughts of
selecting appropriate technology according to
local circumstances.

Coincident with the rise in the capital
intensiveness of Western industrial methods
grew the concept that the sum of human happi-
ness was somehow related to the sum of human
possessions—a concept perhaps not so accept-
able in the East. Developments were judged in
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terms of their contribution to the Gross Natio-
nal Product without much regard to purely
social valucs,

In more recent times, these shiboleths of
Western industrialisation are being questioned.
What, for example, is the most appropriate
technology to adopt in a labour surplus situa-
tion? How can the labour-intensive/capital-
intensive dichotomy best be resolved in any
given circumstances to ensure the greatest good
for the local population, in social as well as
cconomic terms? How can social and cultural
values (the so-called soft variables) be properly
evaluated as well as the hard economic and
material variables commonly studied,

To progress with this line of thought, it is
helpful to consider the multiplicity of the inter-
acting variables that pervade the situation,

SOME VARIABLE FACTORS AFFECTING
THE SOCIAL AND ECONOMIC COST
BALANCE BETWEEN LABOUR
INTENSIVE OR CAPITAL
INTENSIYE CONSTRUCTION
METHODS

Climatic variations at work sites in different
arcas of differcnt countries;

Availability of various types of labour in the
different arcas of cach country;

Geological, geographical
characteristics at work sites;

and geophysical

Entreprencurship and leadership characteristics
of community;

Availability of existing and new construction
equipment;

Interest and depreciation rates;

Availability of internal and cxternal National
funds;
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Quality standards achicved by different methods;

Achievement motivation characteristics of local
labour;

Local community facilities: housing, schools,
hospitals:

Alternative possibilities;

Equipment operating und maintenance costs;
Future availability of work for used equipment;
Mobility of local labour;

Local living standards and cxpectations;
Educational and literacy standards:

Contingent effect of one project upon others;
Religious and other sociological mores: local
customs and traditions;

Alternative employment possibilities: e.g., far-
ming, industry;

Conscquences of earlier or later project com-
pletions;

Capital equipment deterioration through inex-
pericuced handling;

Availability of local materials.

The aboveattemptsto list some of them while
their number is rather daunting., Nevertheless,
a rescarch project was conceived to see whether
the significant variables can be identified and
quantificd and if their interactive relationship
can be determined. How, for example, would
deliberate modifications of such hard variables
as intercst and depreciation rates modify, over
a period, such soft variables as the achievement
motivation characteristics of local labour?  Are
therc definable situations where this has happe-
ned and can they be measured, correlated and
combincd with other established relationships
to build, by Operational Research techniques,
socio-econometric moedels which, backed by
adequate computer power, could be used to
pian further development projects such as
rcads, dams or irrigation works?!
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The objective would be to build mathe-
matical models and write iterative computer
programmes that could identify that combi-
nation of input variables most likely to result
in the dasired output variable (see Fig. 1),
to promote the long and short-term social and
economic welfare of the people.

If that were possible, once done, sucha
planning tool could have a most profound
effect on the predetermination of the effect of
proposed development projects in a wide variety
of countries and situations. This idea is men-
tioned only as a matter of topical interest. It is
currently being evaluated by the ILO as part
of much wider ranging research into the
problems of technology and employment within
the World Employment Programmes.

Summary

Productivity is the name of the game for
all countries, in whatever part of the world they
exist. A variety of techniques to raise it have
been developed by some countries which can
be adapte¢ and adopted by others. The core
problem is how to do this, disseminate the
information and get it applied quickly.

A great deal is being done by conventional
training methods but much more is needed.
Ways and mcans must be explored to reduce
costs of training. A dramatic increase is needed
in the use of consultancy in certain countries,
but this must be of the “doing” variety rather

The workers can share only the wealth they produce,
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than the ““advisory” type.

The consultancy approach could be used to
continuously re-cvaluate the effectiveness of the
already cxtensive endeavours of the NPC itself,

Finally, the whole question of motivating
people to understand and use the productivity
raising methods reviewed above and in the
working papers must be re-examined. Relevant
matters might include productivity publicity
through the mass media, health, welfare and
food provisions for working people, personal
and corporate incentives, industrial promotion
and cmployment laws, natienal, regional and
sectoral plans, the development of partici-
pative management with workers’ representatives
trained to understand and work with manage-
ment techniques. In all these matters, which
establish the environment in which productivity
can be raised, the closest co-operation will be
essential between all sections of industry. It
has been stated in the working papers that rais-
ing productivity is a responsibility of manage-
ment, but to discharge it, managers must engen-
der the goodwill and suppert of the work-people
and their representatives. If productivity is to
benefit all, it must be achieved by all.

The ILO has experience to assist in this
specialised area of productivity development
through management and consultancy training,
This forms part of its total effort in the broad
field of human resources development. .|

You do not get

water by dropping a bucket into an empty well.

—L.W. Abel

President, United Steel Workers® Union, U.S.A.



Participation in Productivity -
Workers’ Point of View

A.N. Buch*

I higher productivity is to become a reality in Indian industries, the managerial atti-
tude towards workers and their problems must undergo a radical change, maintains the author
in this article. Warkers’ participation ia decion-making process, a wcll worked out systent
for sharing the gains of productivity, job security, better working conditions and elimination,
as far as possible, of fines, suspensions, dismissals etc. are some of the initial steps that
management can take for creating a climate, conducive to higher productivity, pleads the
author. At the same time, the state shouid also play a positive role in promation of produc-
tivity by removing such obstucles as irregular supply of essenfial raw-materials and paver,
bottlenecks in transportation and unduc burden of taxation. But the question that still remains
to be answered is what about the role of trade unions in Productivity ?

HE goal of higher output per worker can only

be achieved if there is complete industrial
peace arising from relationship based on mutual
goodwill and equality. This can only be
achieved If workers are accepted as partners in
the management.  Productivity movement can-
not take its rools unless managemenis consider
their employees as something of distinct entity
and not merely as wage-earners.  Participation
in productivity without sharing its gains and
without participation in decision-making shall
not give the desired results.

Finding solution to grievances of the workers
is the first step in initiating movement for
higher productivity. Seniority, permanency,
better treatment to workers and avoidance of
punishment for trivial reasons are a few grie-
vances that need  immediate  attention.
Absentecism, lack of attendance while at waork,
and other provocative actions on the part of
workers can be remedied through the process of
education and pursuation. There is need to

*President, National Labour Organisation, Ahmeda-
bad.

direct cfforts towards provision of greater secu-
rity of service and climination as far as possibie
of fines, suspensions, dismissals and discharges
of workers. If such an atmospnerz is Created,
it is bound to result tn higher efficiency and
improved discipline. If some punitive action
is required, it should be taken to the extent
possible only after fully explaining the flaws and
faults to saner scction among workers which is
always in majority. Again, workers should be
assured security of job in case the efficiency
increases in a department.  If redundant posts
arec to be done away with, the same should be
achieved without creating unemployment of
existing permanent, badli or temporary workers.

Atmosphere for higher productivity can be
established if workers arc made to get a psycho-
logical satisfaction that thev are not simply
wage-carners but they arc partners in the pro-
cess of administration wherein their suggestions
are examined objectively. Maximum producti-
vity of a worker under the incentive system
should not become the norm of production for
every worker. It is difficult, rather impossible,
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for everyone in the management of workers to
reach top efficiency. Again, a person achiev-
ing higher output should not be expected to
achieve the same for all days in a month or a
year. Some concession to industrial fatigue
should be given while assessing the guantum of
expected output. There are instances where
workers on picce-rate system  are  adversely
affected by discontinuance of the prevailing
rate of wages for achicving higher efficiency.
If the schedule of wages prescribes a particular
rate followed by a certain quantum of total
wages there should not be reduction in the rate
if workers have put In their sincere efforts for
higher output. Again, where total quantum of
wages are fixed and a piecc-rate is to be fixed
related to average production, managements of
better comparies in Gujarat have avoided fixa-
tion of wage rate per unit of production. This
phenomenon is adverse to higher productivity
movement.

Managements are advancing argument and
they are available on the records of Industriai
Courts and Tribunaals that on automatic machi-
nery as the strain and workload involved are
comparatively less from their point of view,
workers are not entitled to higher wages. This
can be said to be a complete disregard of the
principle and thesis lving behind the creation
of automation and make it popular in industrial
workers. Another complaini of the workers is
that therc is reduction of workers in  work
rooms and new posts are created in the cadre
of supervisors. What is the substance behind
this complaint should be examined by producti-
vity experts and research students and its results
should be conveyed to workers. This may or
may not be true, but workers’ psychology is
affected by this scenc going on in the industry.
If this grievance is X-rayed, at Icast workers can
be educated or treated for developing this mental

PARTICIPATION IN PRODUCTIVITY—WORKERS’ POINT OF VIEW

trend.

Participation in productivity movement
would be complete if management encourages
dialogue between management and workers’
representatives on the procedure for purchase.
sale, planning and results of companics, trade
and business.

Productivity movement can both be orga-
nised unitwise and nation wide. Workers’
cfforts to reach a higher productivity is heing
talked out often but the subject of shuring gains
of productivity to workers is almost avoided.
Incentives can be of two dimensions, individ-
val incentives as well as collective incentives.
Trade Unions are interestcd more in the system
of collective incentives. Curtailment in heours
of work, graded system of wages as per years of
service, higher quantum of paid lcave, both
casual and privilege and removal of discrimina-
tion in the service conditions of blue collar and
white collar employees can b: termed as collee-
tive incentives for working class.

If all these things arc difficult to be ex-
pected, managements, cconomic experts and
planners should also be informed that workers’
participation in productivity movement is mouch
more difficult and the subject should be left as
it is.

[ndustries which have no training pro-
grammes for their employees should be clearly
conveyed that they arc outside the orbit of
productivity movement. Some of the industries
and especially textile industry would surely
ptefer opting out from the movement.

Nobody expects management to undertake
housing programmes for their workers unless a
factory is cstablished in a far distant place or in
a company town. But whatis wrong if Em-
ploycrs’ Associations, Federations and Chambers
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of Commerce sympathise with workers’ demand
for better housing facilities organiscd by
Housing Board or Local authorities. It will be
highly appreciated if managements openly
support movement of better housing require-
ment for industrial werkers. Till now employ-
ing class in private scctor is quiet though not
hostile on the subject. Adequate housing
facility can also be included in the list of collec-
tive incentives for workers for reaching the
goals of productivity. Recently a survey was
taken by a well-known Group of Mills in
Ahmzdabad in the areas where their workers
are residing.  The survey results indicate that
complaints of workers were mainly for availa-
bility of latrines, bath-rooms primary schools
in their areas and cleanlines around their area
of habitation. It is true managements may not
be asked to undertake this responsibility in a
socialist State, but it is equally true that if
management raises its voice in favour of workers’
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demand for better living conditions productivity
movement will get further momeantunt.

The last but the most important factor in
the productivity movement is States’ interest in
the movement and subsequent steps needed to
promote the same. If State plays a negative
role, does not efficiently administer its machi-
nery and obstructs flow of raw materials, power,
transport, thoughtless burden of taxation,
amends labour and other laws detrimental to
industrial peace and growth, howsoever manage-
ment and workers represented by saner ele-
ments in trade union movement favour fur-
therance of productivity movement, its results
will almost be nil. I will repeat once again that
initiative for a higher productivity movement
today lies with those who are highly placed
and enormously paid in terms of salaries and
other requisites rather than those who are lowly
placed in the fiscal and social map of our
country. O

Non-ferrous Metals and Environment

The British Non-Ferrous Metals Research Assaciation, Euston St., London
NW1 2 EU, is aiming to establish an environmental bureau on an international

basis,

Probably the most important potential danger to the environment in the

non-ferrous industry is smelting which means
of effluent and smoke that may contain pollultants.

large-scale plant and quantities
To meet the need for more

information about the ecological influences of these processes, the bureau will
act as a centre for collecting and collating information relating to non-ferrous

metal extraction, refining and fabrication and the environment.
and outside factories, will be part of the study programme.

Noise, inside
The bureau will

also work as an exchange, dealing in information on the performance of plant

and processes for combating pollution.

It also intends to set up working parties for specific investigations and to

call on chemical and metallurgical engineers for practical work.

The bureau

will be able to supply reliable data 1o the industry for use in negotiations with

law-making bodies.

—ASIAN MANUFACTURING, October-1972



Productivity—A Weak Link in
Our Economy:

Gorden F. Bloom**

While it may sound strange to speak of U.S.A. as anunder-producer. the author, however,

believes that a new order of productiviry in Us

ited States must be achieved in order 1o muin-

tain the economic hzalh of the (.S, cconomy hoih in the present and the fuiwe. To this
end, the auhnr makes a number of surzastions as to how the major policies that affect Pro-
duetivity directly and indi-zctly migat pe radically improved. It is true that this article is

T

weitten vi 11 b1zzz-oaa Lof Joveloa:d U5 ecaaomy, bu', as well, holds good in many areas
of devsloping countries, wiere the pooblem of raisiag productivity is both the continuing weak-

ness, as well as the greatest challenge.

HE WAGE-PRICE dilemma 1n  whity
this country finds 1tself is basically a
productivity ~ crisis. “Iiflation” 15 orly a

result, not the cause. Qur veal problem is
that money wages are increasing fuster han
manhour ouptt, The wage incriascs spact-
fied in major colicctive bargaining scttlements
in the first three quarrers of 1970 averaged
about 13%; the fir-t-year cost level of he
UAW-General Mators seitlement will proba-
bly exceed that figure.

On the oher hand, in iis Anru~l Report
transmitt.d to Congress in February 1970,
The Counc:l of Cconomic Adviners estimated
that botween 1970 and 1975 output per
manhour in the private sector wiil grow by
only about 3.1% annually—its historical rate of
growth (roughly speaking) for the last ten
years.!

If the Council's prediction is valid, then
our nation is facing a serivus inflationary threat

*0O)igimaily Pub'ishedin Harward Business Review.
s*3enior Lecturer, Aifred Sloan School of Manage-
ment, Mussachusetts Institute of Technology, U.S.A,

for which the currenr purgative of recession
offers ro retief.  Thoe modest increase predicted
in productivity will be swamped by the large
wage adjustments coming it the next few vears,
As wages rise faster than productivity, unit
lubour costs will rise; and since lubour cost is
the single most importand component of price
(aceounting for almost two thitds of price)
prices will rise rapidly as well®

If marhour output continues 1is 3% annual
rice but wage increases averee 8% and more in
industry at large wo can cxpact prices to rise by
at least 3% annually, sinee industry can be expe-
cted to widen its profit margins, which have
been severcly cut by the current recession, as
it must in order to reman he=al hy.

The political consequznces in this country of
continting inflation of this magnitude are hikely
to be critival, Such a rise in prices would
aggravate the purchasing prebleme ot the poor,
accentuate the rosentmerts of the middle class,
and magnify the cost of attacking «ll the pro-
blems which necd to be solved to improve the
quality of life in this nation-racial discrimination,
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balance of trade, urban redevelopment, to
mention only a few, With continuous infla-
tion these and other problems  would
brcome even more intransigent to  solution
than they presently are.  What can we do to
reverse this trend?

The experience of both the United States
and other countries indcates th-re is one thing
we cantof Jo tin a free cconomy in peace time
we cannot effeetrvely  control prices, and a
Sortiori we cannot eflfectively control wagcs,
The question th:n remaining i th's: If we
cannot conteol wages and we cannot control
prices, can we control the rate of increases in
output per manhour ? Can we control, i.e,
increase our productivity ?

My purpose in writing this article is 1o
suggest a positive programme that the National
Commission on Productivity or some similar
ageney might recommend as a first step toward
a national policy for accelerating productivity.

Natural Growth’ Won’t Do It

Without a positive, formal programme our
prospects are bleak,

For one thing, we cannct rolv on the in-
creasingly high 1 vel of educational attain-
ment of our force to create sufficient additicnal
productivity,  Although the levi]l of scientific
and cducational achievement of he labour force
i3 an important determinant of the rate of
productivity increase, this level riscs slowly.
Furthermore, our ¢ducational and technical
standards have been improving generally and
continuously over a long pericd of vears, but
they have not produced anvwhere near the
magnitude of the increase in productivity which
is now required.
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Moreover, in the years ahcad, unlss positive
steps are taken by governm:nt to produce an
environment that encoursges business fo ac-
celerate technological progress, it is like Iy that
instirutional, governmental. and socivlogical
barriers will nullify much of the improvement
that would otherwise be generated by the
increase in our store of trchnical knowledge
and the upgracing of our labour force.

Progress becoming anathema + 1t is unfor-
tuniate, but true, that “Progress” is becoming
a bad word in virtwally all scctors of our
society—conservative, liberal, or radical.

The sudden recognition of the magnitude
of the problems created by pollution, over-
pepulation, and oth: r results of industrizlized
socicty has so overwh Imvd manv Americans
that subconsciously they are inclined to <ee
the final solution to those problems in 2 Gandhi
like, back-to-nature philosophy rather then in a
redircction of our cfforts in the technological
sphere.  This attitude is crrtain to affect policy
decisions of manv regula‘orv og neics in their
rclations with business ent rprices.

Simifarly, it may induce an attitude of
excessive caution and r luctance to experiment
on the part of busin‘ss execurives at the very
time when they should be thinking more broacly
and imaginativily than evir before,

The rate at which nrw  ideas from the
research laboratorivs are translated into incus-
trial innovations dep nds on the payoff man-
agement oxprets to reecive. Risk ond under-
tain'y are zlwoys present in computing such
toturns, but concumerism and ¢nvirenm ntzlism
bave now intreduced factors that gr aslv iner ase
the rizk of innovation.  These fuctors may
retard the rate at which new and untried me-
thods and facilities arc intreduced by industry.
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Environmentalism  becoming  inflationary
Another sobering fact is that national concern
over industry’s impact on the environment
may fuel the fires of inflation while retarding
the advance in productivity.

Pollution controls, for example, will add
millions of dollars to industry’s cost of produc-
tion and will pour additional purchasing power
into the income stream without increasing
productivity, as conventionally measured.
Indeed, carrying on production without fouling
the air and polluting the water may require an
actual reduction in manhour output in some
industries.

The prospect for accelerated productivity is
therefore not bright; it is understandable why
the Council of Economic Advisers and other
responsible sources project a rate roughly
comparable with the historical trends. Con-
sequently, if we continue to rely on the
market mechanism and on the singular uncoor-
dinated activities of thousands of businesses
as the basic means for productivity improve-
ment, we shall undoubtedly face a continuing
ptice rise,

A Matter of Coordination

We can achieve a major breakthrough in
productivity only if we modify the system by
which we transform new ideas into individual
applications. Government must actively encou-
rage improvement in productivity as a major
objective of public policy, and must take steps,
in cooperation with industry, to bring about
coordinated and systematic changes in processes,
techniques, and products that will help us
achieve a higher productivity rate.

What right do I have to belicve that an
advanced industrial economy can achicve

.
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sustained annual incrcases in manhour output
in excess of 3% 7 One rcason for optimism is
the example of Japan. That courtry is achicv-
ing growth rates in manhour output of 9% to
10% annually,

Critics justfiably peint out that there ate ex-
ceptional circumstances in the Japanese experi-
ence and that in any case the United States is
unlikely to match the rate of growth in manhour

output achicved by other rapidly growing
nations. The reasons they adduc: are obvious
ones. For example:

The Japanese strategy of copying, using,
and improving on the best techniques and
machinery of an advanced cconomy offers
potentially a much  greater inCrcase in
productivity to countrics whose industrial
practices are still suboptimal than to a
country, like the WUnited Swates, whose
economy is itself already highy advanced.

Relative to the number of workers employed
capital is more abundant in the United
States than elscwhere—Japan, in particular,
1t is thereforc probable that in most other
countries like Japan, a given percentage
increment of capital adds a larger percent-
age increase to output per worker than can

the same percentage increment in the
United States.
Despite constraints like thesc, therc are

sound reasons for belicving that the potential
for increasing productivity in the United States
still is enormous,

No other country has the wealth of technical
knowledge, the range of scicntific personnel,
or the sophistication in computer applications
that we possess. Also, the waste and inefficiency
in U.S. industry is enormous, much of whic h



GORDON BLOOM 143

did not become apparent until systems analysis
was applied to industrial problem-solving,

Thanks to the higher standards of efficiency
that systems analysis has given us, it is now
clear that without a substantial measure of
pianning—without some coordinating agency to
help indusiry take the long view of the complex
operattonal and distribution problems that now
extend bevond the perimeters of individual
companics we shall  be  unable to  utilize
effectively the technical knowledge we have,
which, properly applicd, can substantially in-
crease our preductivity,

Four gquestions © There are a number of
areas which a govornment commission, such
as the National Commission on  Productivity,
should investigate as possible avenues to ac-
celerated improvement in productivity. The
following suggestions are not intended to be
exclusive, but merely indicative of the kinds
of avenues that might be fruitfully explored.

1. Can we increase productivity by increa-
sing the standardization of industrial owiput ?

In internal operations, businessmen achicve
cfficicncy by standardization. But externally*
they produce inefficiency on massive scale by
varying size, colour, weight, and other product
variables in ways that bear no logical relation-
ship to the practices of other companies,

Shipping cartons, for example, are produced
in whatever sizes and shapes suit the fancy of
the manufacturer, without consideration of
whether such sizes and shapes are compatible
with those used by other manufacturers—whe-
ther, tor example, they can be conveniently
fitted togethar on an industrial pallet. A recent
check of carton sizes in a large chain food
warchouse revealed over 1,600 different sizes

and shapes of cartons. Such manifold variety
makes automation difficult, renders handling
expensive and time-consuming, and increases
damage at every stage of distribution.

Distributive efficiency would benefit materi-
ally from the development of a modular packag-
ing system which limits the number of a
package and carton sizes and facilitates auto-
matic handling and pallet loading.

European countries are already putting
various modular programmes into effect. In
Germany, textile wholesalers and retailers,
buyer organizations, cooperatives, mail-order
houses, and department and speciality stores
have agreed on standard dimensions for both
consumer packages and shipping containers
for a number of categories of textile merchand-
dise. In this ountry, however, there has been
little interest in such programmes and virtually
no action.

Government will have to prod industry asso-
ciations to agree on standards for their pro-
ducts. On their own initiative, industry associ-
ations simply will not solve the problem in
timely fashion. The food industry took 15
years to agree on two pallet sizes—and this is
an industry with a rather remarkable record of
internal cooperation.

We cannot afford to wait 2 comparable
time for voluntary action on modular packa-
ging. If standardization is to get underway, an
appropriate government agency must first lay
out a comprehensive plan, hold hearings on an
industry-by-industry basis, and monitor action
as a major and continuing responsibility.
The U.S. Department of Commerce is intere-
sted in modulation, but the agency already has
too many varied activities on its hands to give
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this particular problem the time and resources
it demands.

The problem of carton and package stand-
ardization is only ore part of the broad.r pro-
blem of ungoverned product proliferaticn that
has become a mejor source of indthciency in
both manufacturinrg ond distributicn in this
country. This prohfiraicn suppescdly repre-
sents an attumpt 1o please the consumers.  But
consumers have doclared themselves ngered
and cenfused by the varivty of sizes, models,
grades, and tvpes of products that floed the
mark.tplace and make vilue comparions impo-
ssible.  This prolifeiation thus merely  bur-
dens manufacturers ard Chtributors with  add-
ed producticn and inwontory-carrying costs
throughcut th. distribution chanrels.

If, through some form of intra-industry
agre.mont, we could cut veriety with'n product
lines by wn avorage of 2539, we should have
tak-n & mujor siep rowuard improving produe-
vl ¥y wnd reduving costs mm rcusiry. Reduemng
th: numoaze of mod Is produced by our cuto-
mob 1 mdus ry, for exampl-, would greatly
cut costs and cnable U.S. marufacurers to
compete mor: succe:siully with th ir European
comp titors, who lonz ago recognized economics
to be achieved by conc nirating their produc-
tion on a refatively fuw models.

We obviously ne:d intra-industry *nonproli-
feration™ treatics. But cr.tics ask, how can such
agrea 1t nts be implemented among comp. titing
companics without detriment to the public
imterest?  Cenpoting firms ceuld net agres
with one ano her not 1o produce cortun vaurie-
tics or modis of preducis wihout violating
antitrust  laws.  Some * overseer ™ funclien
for government seems required, koih to Logahize
g uch agrecments snd to ensure that the public

i1}
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interest is protected. Two moedcls of this kind
of action are currently in operation.

In the airline industry, proliferation of routcs
and schedules has led 10 excuss capacity and
rumous competivon.  Sccor Brewne, Chair-
man of the Civil Aeronautics Bourd (CAB)
i15 encouraging zirline exccutives to tolk to
one another zbout swapping routes, adjusting
schedules, and otherwise recucirg cuplica-
tion and preliferation of preducts, which in
this casc 1s schoduled service.  Such  discu-
ssicns are supposed tobe carricd on in the pre-
sence of a CAB zppointed referec, 1o avoid
chirges of antitrust violaticn,

The Feair Packaging and Labeling  Act,
more populetly knewn &s the *Truth in
Packeging Law™, cdircet. d the Seeratary cf
Commerce to scek voluntary industry sten-
dards for packaging if he found a procuct
being sold in quantitics 1that meke velue
comparizons difficult for the aviroge consu-
mer. As a rosult of action tuken by the
Secrctary of Commerce under this dircction
several industry commi.lees hove <cnvernd
and voluntarily acdepled stuncards for a
number of product lines.  For exen ple, the
number of diffurent packoge szes for 100-
thpaste has been roduced from 57 10 55 for
dry cereul, from 35 to 16; and for deter-
gents, from 24 to &.

Perhaps the kind of precedure developed
by the CAB, where industry committces delibe-
rate with a government ropresentative presint,
might be used 10 achieve a reduction in $izcs
and variclies in a broud rtung of .ndustrics,
The conciions for allowing such agreemeonts
should be () that messurable savinzs in cost
are effected, and (b) that the bunedit of such
savings be passed on 1 whole or i part to
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consumers. As an added precaution in con-
sumer goods indusirics, a represontative of
Virginia Knauv.r's Censum.r Office might be
required to bg prosent, to represent the con-
sumer.

There are, of course, obvious dangers in
the broad application of such proccdurcs  In
eflect, they substiiute the judg. meni of a few
individuals for the collective judgement of the
markatplece. This  decs  endanger private
enterprire—>bur so does inflativa,

Freedom to vary the preduct may seem an
essential, even “ini i nable™, compoenent of the
marketing mix in a free enterprise sysiem. Yot
othor parts of the marketmg mix—-pricirg and
adveriising, for ¢xampic~ have boen subjected
to numcrous r gulaiens. and private  nlerprise
has survived.  Product variaiion is an cssenial
counterpart to frecdem of choice in the maik t-
placz; but product prol feranion carvicd to exre-
mss, has creared larposcile incdlicioney ond
price inflatien, for which the ultimate censumer
(for whose bon fit pro.uc variation upposedly
eXisls) musi pay,

2. Can we indure cffiviency  bireak-tfironghs

by promoiiug inter indusiry cooperation?
VP P

In a less compl x peried of our ceconomic
development it may heve boen suflicient 1o
ailow productivily fimprovement to rest on the
individuzl decistors and inhiutive of companics
that innovated in thor plarts and put pressure
on suppliers to devise new techniques end cquip-
ment 1o mect ihasr necds.

In cur prcent complex saciety, howevir,
we obviounly tved a systems approadh to pro-
blems that cut across indusiry Enos and roquire
the cooperaiive oifeort of many cempanies and
industries. This process was required by our

space fTort for which we ¢nlisted the cooper-
aive eforts of @ multirude of companics in
vari-ty of industries.  Ano her cxample is the
California Systems Dev lepirent Prejuct, which
has attemptid 1o use systems approach to inte-
grate the cfforts of numereus industrics, com-
pani s, and disciplines in a bu.lding programme
for 13 school districts.

The idea of plunning charpge cn e irtcr com-
peny  ond  inter indusiry baris is a logical
extension of recent developments in minage-
ment thoory. These dovelopments stress the
profeund Jffeet of organization structure on
innovaticr, «fciency, and productivity.

As the tichnology, disiribution patterns,
and nurhoting prebllms of our ecoromy have
becore iareaingly compicx, mmdividvzl com-
panies have eooogmiz d the nocesi 1ty of reaching
cut for the exp.riice of other cempanics.  Joint
veniur 5 in mew product ajeas, for example,
have bocome common. At the same time, io-
dividual comrpurics have drzwn on che expertise
cfbreader and broader groups of cxocutives to
recch desisions about new products and pro-
Poricipaiive monagement has resuited
in shared decnions; the resuli has been better
deciions resiing ot a broader base of know-
lidge, and the assurance of more expediticus
implementaticn, Some of the same kinds of
adv.nlages might secrue from the extension of
the structure of  decision-making In certain
areas to en industrywide or even interindustry
basis.

Ceur

The problem of polluten may, in fact, re-
quire un epprocch as brouze as this, The era has
clos.d wh n cempanies could race to build
new plants and achicve competitive advantage
without considerction for the effects of their
actions on the environment. It we are to have
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effective environmental policy in our present,
highly complex era, we must accept a greater
measure of industry planning. And if business
looks at this greater measure of planning from
the positive side, it represents a new generation
of opportunities to create efficiencies of scale.
It can also make possible a new order of techno-
logical breakthroughs.

3. Can we consolidate separate production
Jfacilities into  high-volume, high-efficiency,
low-cost operations ?

As technology becomes more advanced,
more sophisticated, and more expensive, the
gapin size between the most efficient and the
least efficient producers in particular industries
may widen. Greater size does not necessarily
mean greater efficiency; and, as a matter of fact
in a number of industries the largest produ-
cers do not have the most modern and
efficient plants.

We are cntering an cra in which most in-
dustries in most highly industrialized nations
will consist of relatively few companies, and
these companies will be large, technologically
advanced, and international in scope. *“The
market” is rapidly becoming the world, and
continuing improvements in transportation
and communication will accelerate this trend.

In a quest for competitive efficiency, other
nations—Japan, Great Britain, France, Italy,
What Germany—are beginning to sanction and
cven promote bigness in industry. Great
Britain established the Indusirial Reorganiza-
tion Corporation (IRC)to promote and assist
the “rationalization” of British industry.

According to one observer, the IRC has
tried to “identify the most progressive and
dynamic managements in an indusiry where
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structural change is needed and use these com-
panies as the nuclei for larger groupings” ?

In view of these trends, can we afford to
cling to our long-stunding attiludes and policies
toward bigness in industry—attitudes and
policies that may no longer make sense?

One of our long-standing public policies
has been to protect the little businessman. The
question must now be asked: To what extent
should we protect the small producer and the
small businessman if this results in a higher
level of prices?

In agriculture, manhour output has been
increasing at a rate of about 6°, annually, or
more than double the rate for the nonfarm
private economy. This increase has been
achieved by eliminating many small, inefficient
farm units and consolidating output inte highly
mechanized, large farm establishments. Can
a similar increase in productivity be achieved
in non-farm industry by consolicating output
in larger producing units?

Whether we should foster such consolidation
as a matter of public policy is a difficult ques-
tion with serious political and social overtones.
For one thing, it implies a reconsideration of
the antitrust Jaws. The adminisirative agen-
cies and the courts must weigh the effects of
mergers and business practice on the costs of
manufacturing and distribution, In the realm
of business practice, there is a need for a new
rule of reason that considers the ultimate effect
of such practices on the consumer.

For cxample, does it really make good
economic sense to declare illegal per se, as in
the Schwinn case, an effort by a company opera-
ting in a competitive industry to restrict its
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outlets fo the most efficient distributors and
thus to strengthen the distribution system in its
sector?™  Again, il manufacturers in the rubber
tyre industry were to agree that henceforth they
would produce only four grades of tyres instead
of the present confusing variety, should this be
considered illegal per se, on the same basis as a
conspiracy to control prices?

In these and similar cases, all the circum-
stances should be examined, including the effect
on costs and prices and the existence of foreign
competition as a regulator of prices. If we
are rcally serious about finding means to in-
crease productivity and efficiency in UG.S. indus-
try, some modification of the current interpre-
tation and application of our antitrust laws is
likely to be recessary. Perhaps the public
interest would be better served il the Supreme
Court emphasized the effects restrictive agree-
ments have on costs and prices, rather than
emphasizing the effects on competitors, as it
presently does,

4. Can we buy out incfficient labour practices?

Condemning make-work  practices  of
organized labour is a waste of time. Rather, we
might eliminate some of the most burdensome
of these practices through buy-out agrecn.ents
that offer workers some form of compensaticn
in return for modernizations that will improve
productivity per manhour.

Such productivity agreements have become
increasingly common in British industry in
recent years, although they are still limited in
extent. Nevertheless, productivity bargaining
has reccived explicit sanction from British
government incomes policy and has permitted
pay increases above prevailing norms (including
in certain periods a zero norm) for groups of
employees “accepting more exacting work or
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major change in working practices™ A pro-
minet American economist who studied the
British experience reached this conclusion:

“On the basis of scattered returns produc-
tivity bargaining shows considerable promise.
Estimated net reductions in the neighbourhood
of 12 to 15 percent of the wage bill do not
appear to be uncommon®.®

In the United States, the classic example of
productivity bargaining is the so-called
“Modernization and Mechanization” contract
negotiated between the Pacific Maritime Asso-
ciation and the International Longshoremen’s
and Warchousemen’s Union (ILWU) in 1960
{and renewed in 1966). Under this agreement,
the union agreed to abandon most of its
restrictive work practices as well as its historical
resistance to mechanisation in return for a
commitment by the industry to pay $ 5 million
per year for five and a half years into a jointly
managed fund to provide guaranteed wages
and pension benefits for workers.

The success cxperienced by a number of
companies in applying the Scanlon Plan is
further evidence that employees can be encou-
raged 1o welcome technological change, with a
resultant benefit to cost and productivity, if
they are offercd a participation in cost savings.”

The ideas of productivity bargaining, there-
fore, is not new. Its application might be
greatly extended if government were to establish
fund to assist various industries in eliminating
practices that inhibit improvement in produc-
tivity, Such funds could be made available on
a long-term loan basis at low interest rates.
Unlike a continuing subsidy, allocations would
be on a one-time basis,

A condition of access to such a fund might
be an agreement by management that part of
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or all the net reduction in costs effected would
be reflected in lower price to buycers. In
England, th¢ 1965 White Paper required that
“some of the bencfits (from proposed producti-
vity agreements) should accrue to the comm-
unity as a whole in the form of lower prices.”

Once again, of course, there arc some
obvious dargers in such a rough-and-rcady
approach. If organised lakbour knows there
is a government fund ready to buy out wasteful
praciices, it may be tempted to devire now and
more costly work practices which could b:
¢sold” for a price. 1 can only say that the
approach suggested here, and the approaches
suggested ¢lsuwhere in this article, carnot work
unless there is a gradual change in the attitudes
of business, labour and the public toward pro-
ductivity. If we can develop a national con-
ern about productivity as a kuy to fighting
inflation, then it may be pos:zible to clicit more
responsible action from management, in the
area of pricing, and from labour, in the realm
of work practices.

Three Problems

Even if government action in all the fore-
going areas were to produce an icceleration in
manhour output which obviou:ly must be open
to question in our complex soci.ty, there are
numerous valid objections which can be advan-
ced against undertaking such a programrmne.

Implementation controls : As 1 have
already suggested, perhaps the greatest flaw is
that without control of some sort—government
taxation or similar measurcs—there is 1o assu-
rance that highar manhour output in industry
will be translated either into reduced prices or
a slower rate of increase tn the price lov.l
Theoretically, in the short run, the full benefits
of the increase in productivity could be con-
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verted into higher corporate profits.  This
danger is particularly great where a government
policy sanctions large corporate aggregations
that could excreise monopoly power to retain,
as higher profits, the bencfits of increased
productivity.

Although this is a formidable problem, it
is possible to devise ~onstraints that would
r.quire companies to pass on buon fits to the
consumer 1n the form of low r prices {or lusser
price increases), where such borefits dor ve from
government procecurcs dusigned 1o improve
productivity.

Supervision of planning © A rccond objec-
tion is that the programme I outline requires
bread industrict pleuving, hence, adopting
such a policy under the wcgis of government
is only one step removed frem nsilonalizing
industry.

This is a ne:dicss fear. I do not eavisage
governmental cempuliion—~r1athor, 2 government
commission armud with a clear statenent of
Congressional policy and amgle funds for stafling,
doing research, and hulping to work out indus-
try-sponsotcd projects. It is curprising what
a governmental arency can cccomplish by the
judicicus use of persuasion and money. This
certainly has been an efliciive modus operands
of the Industrial Reorganization Corparotion
in Great Britain.

Furthcrmore, in any event, industry will
have to accustom itself to more government
supcrvision of Its plunning in the years shoad,
particulalry in the area of pretcilon of the
environment.  But there Is 5o ¢auontied reason
why such coordinaicd planning must compro-
mise the basic attributes of our private enter-
prise system,
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Labour displacements: Productivity is not an
unmixed blessing.  Increased productivity is
likcly to step up the rate of tcchnological
unemployment, causing displace ment 10 labour.
Obvicu:ly labour would support such a plau
only if it included adiquate provision for
supplomentary bencfits to each such disloca-
tions.

In «pite of thase protlems, the idca of plan-
ned productivity is worithy of incusiry’s carcful
consideration.  No othor measure holds forth
any reasonable hope of dealing with what Pro-
fessor Raymond J. Saulnier has so ap.ly called
the “wage explotion”—un explotion which is
occurring all over the industrialized weorld.
Wage and price controls will no work, and
only create dislocations in normal channds of
distribuion. Fical and monctary rostraints
must be used 1o soms cxtent, but if primary
rcliance is put on cithor or both of (hese devices,
th.n the repercusdions upon employment and
an output could be scrious.

As it exi ts today, the Naitonal Commis-
sion on Produciivity can bogin 1o study pro-
duc Ivity, but It cannot cope with the lurger
problems [ have been disussing. It has neliher
the necessary mandate from Congress nor the
cooperailon of Indusiry and labour for investiga-
ting productivily in an objcctive, nonconven-
tional way.

To dcal with the big problems, we first necd
to survey the real productiviy poteniial of
this nution. Then we nced a debate as to
wheth.r i.is in the public intercst to atiempt
to achicve this potential. As we arc already
discovering from our pursuit of a cleaner
environmenl, the achicvement of one desirable
objective may rcquire the sacrilice of others.
We might, for example, have to rolax enforce-
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ment of our antitrust laws—something many
citizens and l.gislators may be unwilling to do.

Hopelully a progrumme like the following
would emerge:

A strong statermnent of a new positive national
policy by Congress and the President.

Establishment of a permancnt National
Commistion on preductivity, with adcguate
funds, staft, and powers.

Eutablishment of a Technology Furd finon-
ced In part or whole) by the fedoral govern-
munt,

Assembly of industry committeos to discuss
mcihods of improving productisicy.

Sufficient relaxation of the anttrust laws
to permit  such  industry commiidess to
function,

Conclusion

Readers may vicw my proposals both as
umprauctical and dangerous to the private enter-
prise system.  Perhopy they zre—bul 5o are
the alternatives. A disteessingly hizh percen-
tage of businessimen and cconomists seem to be
leaning more and more in ke dircction of
scizing upon wage and price controls as a
panacia, forgetiing the damage which such
controls can do to profit margins aad cstabli-
shed channels of distribution.

As far as produciivity is concerned, there
scems to be liitle awareness of sthe urgency of
this probhm or rccognitien of the fact that
doing what we hive slways donein the past
in wrms of improving muanhour oviput simply
s not going to sulfice in the fuwure. Where
are the foresightedness and innovative ideas
of management spokesmen in Lhis key area?
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Despite sophisticated and clohorate forecas-
ting techniques which they ure in their own com-
panies, businessmen suffer from acute myopia
in predicting vital issues and trends in the
economy as a whole, Business underestimated
the power of consumerism: likewise, it discoun-
ted the drive against pollution.

The President’s appointment of a Natiopal

PRODUCTIVITY—A WEAK LINK IN OUR ECONOMY

Commission on Productivity signals an increa-
sing national concern about productivity and
is a precursor of greater governmental involve-
ment in this vital problem. It is time for man-
agement to take off its blinders and begin
active discussions in business ¢ircles of what
can and should be done to accelerate produc-
tivity in the future, Ol
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Computer Outlines Blueprint for Happiness

If your fishing gear has been gathering dust in the closet, you may need

leisure-time activity advice--a new

Ameticans find their ideal recreational puarsuit.
receives a 30-minute, 200-question personality test.

computer service that

is helping many
For afee of§ 26 or less, a client
The computer weights his

e  — P

responses, matches them to 141 major avocations and then delivers recommenda-
tions graded according to suitability i five different interest areas: creative,
prvsical, social, competitive and restful. Some large corporations are alsc making
the suitable hobby test available to their employees. The cost of the testor a
group basis drops to about $ 10. Conceivably, the computer can tell a would-be
boatman whether to buy a sailboat or a powerboat or that he wasn't cut out to e
a skipper at ail. A Milwaukee busineessman who has been forcing himself to play
golf for years learned that golf ranked 94th on his list of suitable hobbies. Boating
ranked at the top, so he bought a boat and got off the finks.

~The New York Times



Marginal Productivity of Labour,
Wages and Disguised Unemployment

B. N. Ghosh*

The validity of wage-efficiency mechanism is limited by a number of factors.
always a lag between initial wage increase and final increase in labour cfficiency.

There is
The

employer has no apparatus to determine exactly the extent of this time-lag. Likewise, the rate
of increase in efficiency as an impact of wage increase cannot he known before hand: at least
efficiency will not increase by the same magnitude for all labourers. Likewise there are other
questions too in marginal productivity of labourlike the paradox of zero marginal productivity

and positive wage-raie, market-wage and real cost of family [abour etc.

While macro-dvna-

mic model evolved by I.eibenstein attempts to answer some of these questions, the author, in
this article, provides his own methodology for studying the relationship between marginal
productivity of labour, wages and disguised unemployment.

ISGUISED unemployment theorists prima
facie rely on wage rate determined at
the market level. Disguised unemployment in
agriculture being mainly a situation of peasant
family farm where labourers are supplied from
among such farms the question of wage rate
determined at open market level is not at
all confronted with. Wage rate, ex definitione,
is always positive. Juxtaposition of positive
wage rate and zero marginal productivity can
be explained by the fact of lack of any appro-
priate tool in measuring marginal productivity
in the hands of employer even when he is
prepared to offer positive wage. For host of
reasons Leitbenstein’s wage-efficiency mechanism
cannot be made applicable to underdeveloped
countries.

The symptom that wage is higher than
marginal productivity of labour often leads
theoreticians to diagnose the case of disguised
unemployment in  underdeveloped countries.t

* Dept. of Economics, Kurukshetra

(Haryana).

University

Most of the writers in analysing the implica-
tions of such a symptom depend mainly on the
market wage rate which is entirely beside the
point here. The purpose of the present note,
in general, is to reconsider the problem in its
proper perspective and in particular to analyse
the practical utility of wage-productivity
mechanism in economiecs having underdeveloped
setting.

The Paradox of Zero Marginal Productivity and
Positive Wage Rate

The crucial question is why is employment
extended beyond the point where marginal
productivity of labour equates with wage rate ?
How can there be the simultaneous existence
of positive wage rate and zero marginal pro-
ductivity? Leibenstein offers the answer that
landlords will find it more profitable to employ
all labourcrs in his quota at a higher wage rate
than the marginal productivity of labour would
warrant because of the fact that higher wage
ratc, at least up to a point, will correspondingly
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increase labour efficiency. Lewis rteconciles
the contradiction by pointing out that tradi-
tional wage is detormined by average pro-
ductivity which is alwavs hizher than margiral
productivity which is zero or negligible,
Gorgescu-Roegen contends that neither capital-
ism nor socialism can guarantec maximisation
of ourput and employment. Only Feudalism
or its modern counterpart, family farming,
maximises family output and in doing so
employment is extended up to the point where
marginal preductivity of labour is zero. Paul
Wonnacott’s abservation that landlords are
cbliged 1o emplov more people than what are
actually required® because of social pressure
or Viner’s belicf that non-cconomic metivations
influence employers to employ labours even
though their marginal productivity is zero? can-
not be accepted as valid explanations as in
underdevelopad countries such social pressure is
not found to b in cxistence anywhere and non-
economic motivation, if at all, has meaning
only in a very limited sense,

Wage rate, ex dzfinitione, has got to be
positive. It is only a practical absurdity to
conceive of a zero or negative wage rate, There-
fore, irrespective of the extent of marginal
productivity the wage rate can alwavs be pre-
sumed to b positive.  Now, if wage {positive)
has to b2 paid why is emplovment given toa
labour whose marginal productivity is zero ?
In the absence of full employment, perfect
compztition. automa‘ic adjistment mechanism
etc. murginal productivity theory of wage can-
not bz said to be valid in anv meaningful
way. From macreo-gcconomic point of  view
unless the level of emplovment in the cconomy
is previously known the marginal productivity
of labour would be indetirminatet Micro-
economically, a farm before employing a labour
has no tool of analysis at its disposal to deter-

MARGINAL PRODUCTIVITY OF LABOUR

mine what would be the marginal productivity
of the labour to be cemploved in the farm; nor
can it correctly estimate the productivity of the
last labour employed, as labour alone is not
the factor of production. Simply breause of the
ignorance of the emplover and the complexity
of the problem there mav be wide divergence
between wage and margincl productivity,  This
is why sometimes wage may bz higher then
marginal productivity and vice versa. How-
ever, certain institutional arrirgements in
underdeveloped countries like Zamindari system
or capitalist forming instead of working 10 kecp
wages above marginal product prevent appro-
priate mobility o that ultimately wages tend
to b> much below the marginil product of
Iabour.® This sort of rxplaitation by capitalist
is borne out by historical cvidence and forms
the backbone of the celebrated Marxian theory
of surplus value.

It <hould be borne in mind that under con-
ditions of disguised un~mplovment a labourer’s
marginal productivity is not inhcren'ly zero or
negative. Marg'nal productivity of a lebourer
has to be considererd with refercnce to the farm
where he is emploved. A labourer whose
marginal productivity is zero in a farm does not
m-an that it will alwavs be so irrespretive of
cireumstanees. Tt is quite poscible that a
labour~r whose margiral procuctivity is zero in
his family farm may well be positive in a farm
where he would be emploved for wages. Lack
of appreciation of this aspect has somefimes
stoad in the wav of bringing out the full impli-
ca*ion of the probl'm of simulteneous existrnce
of positive wage rate and disguised uncmploy-
ment of labour.  For example, a s‘udy claims
to have feund out an answer to the above pro-
blem in the fact of wide dispersion of man-land
ratios over different farms representing an
uneven distribution of population over land
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resources.d It observes that the farm having
very low man-land ratio and high marginal
productivity of labour will have demand for
outside labours and the farms having very high
man-land ratios arc unable to subsist on farm
income alonc and will offer their services for
wages and as wage is always positive irres-
pactive of marginal productivity there would b2
the simultancous cxistence of disguised un-
employment and positive wag’. The problem
cannot really be said to have been solved. If
wage is always positive any labourcr from any
brand of unemployment can carn positive wage
irrespactive of his marginal productivity. The
true answer lies clsewhere as we have already
shown. If our figure 2 represents the situation
of a family farm it can be said that the cmploy-
ment of man-hours left of M" from M’ (i.c.
from L, towards Ly} involves lesser productivity
than is justfied by wage rate but some
would prefer not to call it a situation of
disguised uncmployment as there is still further
possibility of incrensing output by extcnding
empioyment even though ata decreasing rate,
This is quite compatible with the farm principle
of ourput maximisation. As justified by real
cost (as in our diagram 2) a family labour has
to have a productivity which is one-fourth that
of 2 wage lubour outside. 1If thisis so, the
employm:nt of labour having zero marginal
productivity do-s not anyway seem  to be over-
whelming.  So the problem which comes up
is not one of simultancous existence of zero
marginal productivity of lahour and positive
wage rate as some economists would say, but
simply one of low wage rate and low producti-
vity (romstimes lower productivity). In a
family farm even if one’s preductivity is lower
than the family wage rate that can be explained
by the fact that irrespective of productivity
distribution of consumption articles is quite
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even there due to the prevalence of the ethics
of joint family system.

Leibenstein’s Wage-Productivity Miracle

Elegant as it is, as a special piece in the
whole mosaic Leibenstein’s treatment of wage-
productivity relationship deserves a special
consideration. Leibenstein thinks that higher
wages, by ensuring higher consumption standard
of the workers, guarantee higher productivity
and efficiency; and landlords find it profitable
to pay a wage higher than minimum subsistence
and to employ the entire labour force at this
wage. According to him, at 2 very high wage
level there may be labour redundancy and at a
very low wage there may be tabour deficit. This
is all due to a positive corrclation between wage
level and productivity. However, one does
not facl very easy with Leibenstein’s analysis of
the problem and the practical usefulness of his
entire approach. Leibenstein’s attempt to have
cquilibrium wzge above the marginal product
of labour under a situation where employers
adhere to the principle of profit maximisation
does not stand up to analysis. The presump-
tion of higher profitability by employment of
the entire labour force at a wage higher than
the minimum subsistence irrespective of labour
productivity is not always true. Leibenstcin
does not specify the conditions under which the
landlord may find it profitable to maintain the
wage rate above the minimum substance and
in particular it is not clear whether this would
be true in a situation of overpopulation wkhere
wnarginal productivity of labour falls below its
minimum subsistence or to zero® The exis-
tence of zero marginal productivity in equili-
brium would require not only that the marginal
product curve fall to zere, but alsothatthe work-
units-wage curve be horizontal over a ranmge
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where the marginal product is zero. Again, for
employers as a whole to operate where the
marginal preduct of work unit is zero, the same
conditions have to be fulfilled. Even though
these two conditions may have practical juxta-
position neither the conditions nor the problems
involved have been specifically considered by
Leibenstein*  His diagrams do not fully agree
with what he has to say. As claimed by
Leibenstein, some of his diagrams do not
actually show that in equilibrium marginal
productivity of labour is zero Leibenstein’s
full employment revenue curve has got te be
redrawn in order to have its meximum point
where there isfull utilization of the entire work-
ing force 1!

The validity of wage-efficieney mechanism
is limited by a number of factors. There is
always a [ag between initial wage increase and
final increase in effictency. The emplover has
no apparatus at his disposal to determine
exactly the extent of this time lag. Likewise,
the rate of increase of cfficiency as an impact
of wuge increase cannot be known beforehand,;
at least efficiency will not increase by the same
magnitude for all labourers. In his macro-
dynamic model Leibenstein assumes that risg in
productivity would be higher than rise in
wages. But the validity of this assumption has
not so far been strongly tested by any empirical
evidence. Presuming that Leibenstein’s as-
sumption iscorrect, the implication of an income
elasticity of productivity greater than unity
will depend upon the price behaviour in the
economy. As cutput would be rising faster
than wages in Leibenstein's analysis, product
prices may be falling.®® In that case landlord’s
revenue may not be rising profanto with wage
increase. Rise in wages may not always stand
for rise in productivity as the gain in inconiec may
be spent on unproductive purposes, c.g. paying
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off debts, marriage of daughters and relatives,
prestigious ceremonies etc. In fact, total
carnings and not wage rate can influence pro-
ductivity. No gain out of wage-efficiency is
possible under casual system of employment
where labourers are hired only irregularly. The
entire advantage of wage rise will be more than
off-set if wage incrcase lags behind price rise.
This 1s the most devastating experience now in
almost all the underdeveloped countries under
the regime of secular inflationary spiral. Finally,
wage-efficiency mechanism underestimates the
adaptability of the human body to various
levels of calorific consumptior. Empirical
cvidence also is in flat contradiction of the
wage-efficiency thesis.1?

Once we pass on from landlords-dominated
capitalistic enterprise to pauperdom of peasant
proprictorship the efficacy of wage-productivity
relationship can be shown to be more [imited.
Let us first present a case of nutrition-product
relationship of a family farm through the help
of a diagram, Inour figure I, marginal pro-
ductivity curve of labour (MPY, rcpresents
higher nutritional level and obviously starts
from above the MP? curve which represents the
lower level of nutrition. OA is total labour
cmployed. OBDA gives us the total product
of OA workers at lower nutritional level and
OEDA gives the same at higher nutritional level.
So, EBD becomes the potential productivity or
the extent of underemployment at a lower
nutritional level. Wage-productivity explanation
cannot account for actual disguised unemploy-
ment, but it can only specify roughly the extent
of potential underemployment., Dependence
of working vigour on consumption may be at
the root of overt as well as disguised under-
employment,'*

Now, the problem is, how can the marginal
productivity curve (MP?) be shifted vpward, i.e.
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how can the potential Joss of productivity be
prevented ?  The answer that Leibenstein
has to offer is by improving nutritional standard.
The solution that Leibenstein has in mind
1s to remove some workers and redistribute the
saved food among the labourers so that effici-
ency per worker would increase, This is nota
practical solution in that the saved food,
according to the principle of joint family effect,
will not only be distributed among the workers
but also among the non-working members of
the family. Inability to render monetary help
by the government of a poor country is also a
factor which dooms the hope of peasant pro-
prictors to improve their nutritional standard.
For family farms, unlike landlords, as the
higher income prospect is altogether bleak they
cannot take the advantage of wage-productivity
miracle. However, as our diagram shows, no
labour is surplus in this case as at low nutri-
tional level labourers are all required and con-
sequently their marginal productivity is positive.
Leibenstein’s belief that at a high wage
labour surplus would be generated does not
seem to be true, This is because high wage
does not always mean high productivity. Mer-
cantilists experienced low productivity at a time
of high wage. Leibenstein’s contention is true
if there is full employment of resources and
consequently output can be assumed to be cons-

» NUMBER OF LABOURERS

tant. In underdeveloped countries when all
resources are not yet fully exploited and there
is much scope for further increase of output,
increase of productivity would not necessarily
make people redundant but on the other hand,
would absorb them at a higher level of output
and income.

Market Wage and Real Cost of Family Labour

Economists like Lewis, Leibenstein, Gorge-
scu-Roegen, Wonnacott and others, while consi-
dering the problem of simultaneous existence of
positive wage rate and zero marginal producti-
vity of labour implicitly or explicitily assume
open wage rate in agriculture. Disguised
unemployment in agriculiure being mainly a
situation of peasant faimly farms where labou-
rers are supplied from among such farms, the
question ~of wage rate determincd at the open
market level is not at all confronted with2$
Hence, for analysis of disguised unemployment
what is relevant is not market wage rate but
real cost of labour conceived of as the expen-
diture ¢average) that is incurred on food and
clothing for the members who constitute
labourers in the peasant family. This metho-
dology is not only appropriatc in the fitness of
things but it has had the additional advantage
of pointing out the fact that over a very wide
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range marginal productivity of labour is posi-
tive and consistent with rcal cost of family
labour as well. As the family labour is receiv-
ing only subsistence from family farms, the
measurement of efficiency of such labour within
family farms would neccssitate the cqualisation
of subsistence cost {real cost) with its producti-
vity. Marginal productivity of family labour
should more correctly be equalised with real cost
rather than the markct wage rute,’® Familyfarms
do not want to equalise marginal productivity
with wage rate for theirown labouras the: supply
of and demand for family labour within such
farms are not considercd as market phenomena
where market wage is more often than not a
determining factor; the basic principle in such
farms is to cover up the cost of subsistence
incurred for the members in order to carry on
somehow. However, as a criterion of efficiency
the productivity of family labour need not neces-
sarily be cqual to market wage rate but it must
be equivalent to the cost of subsistence. Wage
should be prosumed to be a compensating re-
ward for disutility from work; but the family
labourers do not receive anyv cash reward for

WORK

such disutility but receive instead only subsis-
tence, the money value for which is much lower
than the prevailing market wage rate,

For depicting the situation we have taken
the help of a reccnt empirical study which was
conducted under the auspices of the plarning
commission, India in Mcerut district in 1969.37
The study reveals that on an average a person
in the surveyed area is consuming food-stuff
of the value of not more than (.43 paisc per
dayv.’® If we add to it another important itcm
of consumption, i.e. clothing, the expenditure
for one member of the sample houschold is
estimated to be (.44 paise per month on an
averagel®—that is to say 1} paise per member
per day.  For making the estimate more realis-
tic we should take into account another necess-
ary item of consumption for rural labourers, i.e.
tobacco for smoking or betel for chewing, We
are allowing for an expenditure of 5 paise per
member per day on this account. As the
labourers in agricultural sector are not to pay
any house rent, we ar¢ not including it in the
necessary expenditure. Viewed in this way real
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cost (consumption expcnditure) for a member
who is in th2 labour force ina peasant family
comes to 50 paise por day. K.N. Raj calcula-
ted that an unemployed Indian countryman
will be maintained at subsistence level by his
family at the cost of about 3/4 rupee per day.®
The expenditure on a warking member of a
family household is roughly 1/4 of the market
wage rtate which is rupces 2 more or less per
day. For our purpose we are considerirg the
cstimate arrived at by the aforcsaid survey;
Raj’s cstimate, albeit, does not make any basic
change in the analysis we are going to take up.

What precedes bring us to the focal point of
this note-and its implications can be apprecia-
ted from our figure 2. In our figure 2, when
the market wage rate is 200 paise the productive
employment of labour is OL (correspending to
P, the point of intersection of wage curve and
marginal produc.ivity of lzbour curve). When
the real cost per family labour is 50 paisc, the
productive ¢mployment is OL, amount of lab-
ourer. The cmloyment of additional labour to
the extent of LL, is explained aw: y as di-guised
uncmloyment if one sticks to the consideration
of mark.t wag: rate. But when the concept of
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real cost (family wage rate) is introduced the
same amount of labourer can be shown to be
employed at a level of productivity which is
consistent with that wage rate. Disguised
unemployment in this laiter case is still conceiv-
able if M’ manhours of work which OL,
amount of labourers are expected to perform
are actually done by OL, amount of labourers
(i.e. by employing L,L, more labourers). Or in
other words, employment of labourer beyond
OL; would mean that family wage rate (rcal
cost) is higher than marginal productivity of
iabour and in fact at M’ manhours of work mar-
ginal productivity of labour would be zero,
How:ver, what our diagrammatical picture
points out is that the lower the wage rate the
lesser is the extent of actual disguised un-mploy-
ment in family farms because more labourers
can be employed productively in conformity
with the prevailing real cost for family labours.
Our finding is similar to that of Leib nstein
who observed that alleged manpower sur-
plus does not really exist when wage is very
low.2' Of course, h's treatment of the prob-
lem was from en‘irely a differcnt angle—the
wage-productivi'y mechanism which we have
discussed earlier in this paper. O
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Efficiency Audit

P. Chattopadhyay™®

One of the characteristic features of our time is the growing specialisation in all branches

of knowledge.

And audit is no exception to it. Once popularly regarded as merely a watch-

dog on financial accounts, it has now developed into a fully grown-up subject having within
it many specialised braaches like internal audit, management audit, social audit, performance
audit, technical audit, operational audit, cost audit, decision audit, quality audit, marketing
audit, personnel audit, systems audit, audit by objectives and efficiency audit. In essence
elficiency audit starts with the technical estimates of a project and extends to all aspects of
functioning of an enterprise including production, financial, personnel, marketing procure-
ment of materials, product design etc. The purpose of the efficiency audit is to know and
judge the movements in different resulé-areas on the basis of which management may take

corrective action.

HE audit family is rapidly expanding on

many different sides, each growing in impact
and momentum, It has extended its focus to
almost every aspect of the functions of an
enterprise. Starting from the traditional finan-
cial audit as required under the law on com-
panies in different countries, audit has gone
through a continuous process of expansion to
include in its family several new members. Of
the recent additions, mention may be made
here of internal audit, management audit, social
audit, performance audit, technical audit,
operational audit, cost audit, decision audit,
quality audit, marketing audit, personnel aundit,
systems audit, audit by objcetives and efficiency
audit. All of these have received limelight in
different contexts and have acquired different
degrees of professional or legal recognition in
different countries.

In the present discussion, we make an attempt
to spotlight on efficiency audit*t and its
various practical manifestations in public
sector. Efficiency audit has come into some

*Director (Research), Institute of Costs & Works
Accountants of India, Calcutta.

prominence in the context of the audit conducted
by the Comptroller and Auditor General of
India of the public sector enterprises. This has
been reinforced by the publication of a research
study under the same title by Professor Laxmi
Narain.2 It is, however, required to stress here
that the relevance or effectiveness of efficiency
audit is not limited to the public sector; its
significance in the private sector is indeed consi-
derable. The Companies Act does not require
it. As such, it can be thought of essentially as
an internal control mechanism.

The Scope

Professor Laxmi Narain defines the scope of
efficiency audit as below :

“It is expected to examine :

(a) Whether technical estimates or detailed
programme and cost schedules arc
being framed and that the same are
adhered to; if not, whether there are
adequate reasons for excesses, delays
etc. or whether these are occasioned by
inefficient handling, wastes ete. or due
to indifferent preparation of the original
estimates,
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whether there has been any serious
avoidable delay inthe progress of works
or schemes resulting in an increase
in the total cost of the scheme or any
loss of revenue due to delayed execution
or holding up of other connected
schemes,

(®)

(¢) whether there has been any wasteful ex-
penditure including that resulting from
lack of co-ordination, as for instance,
staff being engaged for a long time
before the procurement ot machinery
required, or vice versa,

whether there has been any waste due
to some of the facilities such as building,
equipment, staff proving unnccessary or
going unutilized,

(d)

{¢) whether there have been any serious or
recurring losses,

(f) whether the performance and cost com-
pare wetl with thosc obtaining in similar
schemes,

(2) how far the physical targets have been

achieved within the estimated time,

how far the returns, as anticipated, are

actually accruing, and

(i) how far the final purpose or objects of
the expenditure have been achieved.

(h)

The audit does not intend to criticize the
non-fulfilment of expectations if there are no
plausible indications of inefficiency or waste, as
for example, where excesses over original esti-
mates of expenditure were occasioned by
unanticipated rise in cost of material, or new
and unforseeable items of work discovered as
the work progressed, or where delays and lesser
yield of revenue were caused by circumstances
which could not have been rcasonably antici-
pated.’®
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Apparently the learned author has meant a
comprehensive coverage of audit having in view
that efficiency audit is conducted in isolation
from other members of the audit family. In
the meantime, however, performance audit,
audit by objectives, technical audit, operational
audit, and cost audit have gained much cur-
rency in the professional circles. In the circums-
tances, the scope of efficiency audit need not
really be as wide as envisaged by Professor
Laxmi Narain. Efficiency implies value judge-
ment as to how effectively the resources placed
at the disposal of an enterprise have been uti-
lized for purposes of realizing its objectives, It
is relevant to point out here that the meaning of
“resource’ 1s itself a point for debate in regard
to public sector units, It implies value judge-
ment in the sense that performance may be
efficient or inefficient with reference to a certain
standard of achievement which is expected or
predetermined. Efficiency audit, from this
point of view, would underline a periodic review
and assessment of the movements of results in
different sectors of the enterprise vis-a-vis the
norms of attainment fixed therefor or results in
similar siteations in other enterprises.

Professor Laxmi Narain is right in high-
lighting that the purview of efficiency audit
starts with the technical estimates of a project
and it extends to all aspects of functioning of
the enterprise when it has come into being,
including production, finance, personnel,
marketing, procurement of materials, product
designs, etc, There are several tools in use for
purposes of efficiency managerient as respects
these areas. Efficiency audit, to be true to its
name, should have something to do with proper
and efficient utilization of these tools and
techniques for knowing and judging the move-
ments in different result-areas on the basis of
which management may take corrective action.
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Here, it is also required to appreciate that diffe-
rent tools and techniques may show different
results, at times may even contradict each other.

Techniques

Among the techniques of efficiency manage-
ment, mention may be made of quantitative,
accoun:ing and behavioural techniques which
have roles to play right from the stage when a
project is conceived., In this respect, the
technical estimates, feasibility studies or Detailed
Proj:ct Reports offer primary scal.s of reference.
Reduction of delay during the construction
phase has becn a matter of serious concern of
modern manag:mant and network techn ques
along with other control mechanisms can hdlp
management in this rask. It is necessary for
pusposes of cfficiency audit to go into the
manner of application of these tools and techni-
ques with particular reference to the cost-cffee-
tiveness thereof, The tools and techniques are
as good as they are applied and cannot by them-
selves deliver the goods. In certain cases where
technical estimates or even Detailed Prcject
Reports are but guesstimates, it is necessary that
these guesses are made practical in the light of
exp.rivnce by changing them upward or down-
ward for better responding to the realiiles of
a situation,.

This al;o implies that norms do not have
any <anctity in th.mselves. They are only as
effective as the rationale of thdir fixation in the
conditions that obtained at the time thay were
fixed. They would require change as time
changes. Efficicncy audiv has to probe deeper
into the situation to find out whcther the norms
themselves have been practicable and how
actuals compare w.th the norms and whether
there has been difficulty either with the norms
themselves or with the actuzls in the light of
changing circumstances; these would be known
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from the analysis of varations. Thus, efhi-
cicncy audit along with other audits would
look into the factors and forces that have con-
tributed to the cfficicnt or inefficient utilization
of various rcsouices.  For mzking an effective
assessment ol trends. it would be necessery for
the enterprise to build up efficiency indices
involving diffirent funciions individuzily and
also composite efliciency criteria,? on the basis
of which judgement would be possible as to
whether an enterprise has been efficient or
otherwise both over time and at a point of time.

Two Facets

Efficiency audit has two facets, namely,
internal and external. Vicwed from the stand-
point of improving managerial performance,
efficiency audit may be designed as an internal
revicw and appraisal system as a complement
to management audit or internal audit. On the
other hand, efficiency audit may be seen in the
conlext of an ecxternal review cr an official
examination of a unit’s performarce on a
regular basis. In respeet of Indian public
sector enterprises, partivularly those under the
contro] of Central Government, fficiency audit
has been underscored esscntially as an cxternal
appraisal of performance of individual units,
As regards audit by the Compiroller and
Auditor Gencral of India, efficicncy audit is
indeed only a part of the total performance
audit. Whether a certain level of performance
has been cfficient or otherwise is not the ¢con-
cern of this audit.  Its primary emphasis is on
knowing pcrformance n its totzlity and with
reference to the individual segments ¢f an enter-
prise.  Tlus is distinet from eflicicncy audit but
the same audit exercise may cover both or more.

The Reports of the Comptroller and Auditor
General on the sclected indusinal and com-
mercial entcrprises in the public sector have
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shown both these approaches. While the
1969-70 Audit Report related to Hindustan
Machine Tocls has noted the favourable labour
productivity trends in the HMT Watch Factory?,
the judgements on failures or shortcomings
have not been as sharp as they used to be, say,
a4 decade ago. Similarly, in the context of the
Shipping Corporation of India®, the Report
(1970) spotted the credit control performance
of the Corporation in the background of similar
performance of various private sector enterprises
in the line and the trend has been noticed but
without any biased opinion. The observations
made in the Reoprt on this point are :

“The heavy outstandings have affected the
liquidity position of the Company as a
result of which it had to securc cash credit
arrangements with the bank for Rs, 2 crores
@ Rs. 7.75 per cent per annum from August
19697

On another plane, the Report on the Oil
and Natural Gas Commission (1970) has gone
into the detailed operational aspects to juxta-
pose actuals against targets but refraining from
value judgements®. What the Reports of the
Comptroller and Auditor General do not do 1s
to highlight aspects of efficiency or performance
with reference to the application of tools and
techniques of effictency management, including
those of planning tools and techniques, tools
and techniques {or coordination and tools and
techniques of control. These reports in general
have not gone beyond simple arithmetic. In
the circumstances, one would hesitate to call
the audit done by the Comptroller and Auditor
General of India efficiency audit while it is truly
an excreise in parformance audit or audit against
objectives. These reports have raised several
highly relevant pointers worthy of serious notice.
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As an exlernal review system, efficiency
audit suffers on several counts. First of all,
the audit experts do not have a continuous feel
of the productive phenomena of an enterprise.
Secondly, they do not consider matters before
their happening. This is something more than
preauditing of expenditure. Thirdly, the pro-
blems besetting management being of a com-
posite character, these experts do not do full
justice towards complete assimilation of the
problems themselves, of the reasons for their
arising and of the ways in which they could be
set right. Fourthly management may not be
willing to implement the suggestions that may
have ariscn out of an inadequate appreciation
of the problems. Last but not the least, this
audit being continual, the progress attained or
the problems encountered do not get equal
spotlight in the reviews and reports by audit
experts at different times.  In the circumstances,
while shortfalls may have been noticed, thdir
rectification is not watched by the same
experts that noticed them®. In many cases,
this review ultimately turns out to be rather
unhelpful from the point of internal manage-
ment while it creates a psychosis of fear due to
the sharp public focus which does further
damage to managerial dynamism which is
already at a low ebb, to say the least.

An Exercise in Modernisation

On the other hand, conducted at the instance
and undcr the initiative of top management of
an enterprise, efficiency audit may indced turn
out to be an exercise in modernization of
managerial practices with reference to structure
and process of organization. departmentation,
determination of structural-functional responsi-
bilities and the manner of discharging them with
reference to the various aspects of ihe creation
of utilities, in different lines of the organiza-
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tion's activities. In such a situation, the audit
experts, a composite team involving different
areas of expertise and intellectual disciplines,
may go into the problematic aspects of different
activities for finding out the reasons why pro-
blems arose and the ways in which they could
be dealt with, for better effect. Approach of
efficiency audit is essentially constructive. Its
purview 1is rather limited and specific in
character. Its purport is much better served
when it Is an internal management control
device. This happens due to several factors.

The motivations become different when it is
used as an internal control device. Being
seriously interested in improving their perfor-
mance, management participation is much
greater than when it is external. Secondly,
access to information is much more than in the
other case. Thirdly, being a composite exer-
cise, different facets of a problem are high-
lighted. Fourthly, implementation of various
recommendations is closely watched by the audit
team and any change deemed necessary is
immediately efficted for making the process
much smoother and more sensitive. Last but
not the least, the atmosphere becomes free of
recrimination and much more flexible than in
the other case. In the present context, the
atmosphere holds the key. For effecting any
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change, resistance of various kinds is likely to
be encountered, particularly when it is sought
to be imposed or it arises from an external
source rather than from the shop floor itself.
The ailments like entreprencrtia or kainoto-
phobia have becn widely prevalent in many
organizations. Qur public sector units are no
exception. For combating these diseases,
managerial participation in effecting change is a
significant factor. Efficiency audit, to be real, is
also likely to face such resistance. A state of pre-
paredness is required to be deliberately created.

Above all, it is based on the effective free-
dom of management to cause changes for the
better within the external and internal cons-
traints. In the other case, freedom to improve
is not fully under the discretion of the manage-
ment when it requires certain other steps as
well. In the public scctor, management is
expected to operate under a strait jacket, In
many cases even vital decisions have been taken
by the Government and imposed on the units.
Efficiency audit as an external control approach
or as an internal control mechanism cannot
have a full play in such a condition. Apart
from other things, even efficiency is perpetually
stunted when managements ate expected to act
as spectators with litile remedial power left with
them, O
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Elements of Management Style
and
the Value of Information

Gerald S. Albaum?* & Donald S. Tull*

There exists a close relationship between management cvaluation, acquisition, and use
of information, on the one hand, and a set of recarring attributes that ‘define’ its decision
process, on the other. These attributes in the aggregate constitute a so-called ““Management
Style” of which there are cerfain elements that influence the determination of valuation of
information. Some propositions about the relationship between the elements of management
and value of information have been suggested by the author in this article. Among them, the
two most important are : (a) for a given level predictive validity, that informationis valued
most highly by the management which concerns with behavioural and/or planning problems or
with evaluating innovative alternatives ; and (b) information is valued more highly by the
management that is risk averse, rationalized in its approach to decision making, and/or engages

any individual decision making,

HE phenomenon of productivity is of great
T concern and interest to government leaders,
business managers, labour leaders, and consu-
mers throughoutthe world. Accordingto Richard
Gerstenberg, Chairman of the Board of Direc-
tors, General Motors Corporation, “increased
productivity results mostly from sound planp-
ing, from wise investment, from new technology,
from better techniques, from greater efficiency—
in short, from the better exercise of the func-
tions of management.” This simply means
that productivity reflects how well managers
use company resources—natural, human, and
financial,

The quality of decision-making, therefore,
has a profound effect upon productivity. Altho-

*Professors, Marketing Department, University of
Qregon, U.S.A.

ugh decision-making is not the only activity of
management, it does underlie and permeate the
management process at ¢very level. In this
article we consider the terms “managing’® and
“decision-making' as being synonymous.? In
addition, the term “management” will be used
as the collective for the “managers” of a com-
pany.

One of the crucial inputs into decision-mak-
ing is information. The addition of information
into a decisional situation can be thought of as
resulting in a change in the probability of a par-
ticular course of action being chosen. This may
occur through the information being the source
for suggesting new alternative course of action
or through changing the evaluation of existing
ones. The worth of information in decision-
making depends upon the value of the infor-
mation as it relates to the cost of acquisition.
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Qur interest in this article centers on the wvalue
of information.

Most of the literature dealing with the value
of informaticn focuses on the problem situation
as the major determinant of the value of infor-
mation. This is certainly an appropriate em-
phasis, as the size and nature of the problem
set the limits of the value of informaion in
solving it. Wec suggest here, however, that
variations in managerial artitudes and attributes
(i.e., variations in what we call “management
style”) may also produce substantial differences
in the valuation of information.

In more formal terms, management style is
defined as a *“‘recurring set of characteristics that
are associated with the decisional process of the
firm.”” This definition is based upon the obser-
vations of others to the effect that ““acts of deci-
sion are characteristic of organization behaviour
as contrasted with individual behaviour.”?
For our purposes, therefore, it is more mean-
ingful to speak of a “management’ style rather
than of a “managcer” styls.

The purpose of this article perhaps now be-
comes clearer. Each management has a style
i.e., a set of recurring attributes that charac-
terise its decisional processes. One important
effect of this style of management is in the
evaluation, acquisition, and use of information.
Some aspects of this relationship and suggested
propositions concerning it are examined.

The Elements of Management Style

There are at least six style elements that
affect valuation and utilization of information.
They arise from the degrees of :

(1) Behavioural versus Technological Orient-
ation—influences the setting of priorities
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on types of decisions to be made;

(2) Planning versus Improvisation—a deter-
minant of the time period covered by

the decision;

Innovation versus Imitation—affects the
development of alternative courses of
action;

(3

(4) Risk Acceptance versus Risk Aversion—
affects the choice of decision rules used

the for choosing among aitzrnatives;

(5) Informal Empiricism versus Rationa-
lism—influences the manner in which
decision rule is applied in choosing

among alternatives: and

(6) Individual versus Group Decision-making
—defines with whom responsibility rests

and how it is shared.

Each of these elements of management style
affects the valuation of information for a parti-
cular decisional situation. Each is discussed
subsequently in relation to the valuation of
information. However, it is first necessary to
consider in morc detail what is meant by the
term “‘expected value of information.” In our
discussion, it is assumed that the decision-maker
follows an expected monectary value model in
that he chooses the alternative which has the
largest expected payoff. “Expected payoff” is
calculated by summing the product of each
possible payoff for an alternative and its pro-
bability of occurrence. If the expected payoff
of a ““go” alternative (as contrasted with a *“no
go” alternative) is less than zero, it would not
be given further consideration except in unusual
cascs such as when at a relatively low cost
additional information could be obtained that
would predict well whether the ““favourable”
state would occur.



ALBAUM & TULL

The Expected Value of Information

The body of literature dealing with the
expected value of information (EVI) has grown
rapidly since Robert Schisifer’s development of
the concept just over a decade ago.* To review
the major principles involved, the generalized
problem situation of the analysis of a contemp-
lated venture is used as an example, The venture
could be the introduction of a new product, the
replacement of an old machine with a mew
one, or any decisional situation in which the
choice of alternatives finally rests between the
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two actions (Ay) of *go’” A, or “no go,” A,.
We shall assume there are only two relevant
states of nature (S;) in formulating the problem,
a *-favourabl.” state, S; and an “unfavourable™
state, S,. The manugement has estimated pay-
offs in each action-state pair (Vy), and assigned
subjective probabilities to the occurrence of
cach state of nature, P (S)).

The venture analysis problem can be sum-
marised in a cond.tional payoff table of the
following type :

State of Nature

Course of Action

“Favourable™ (5,)

“Unfavourable™ (8,)

prob. payoff l prob. payoff
.’\1 (“GO”) P (S]) "/’11>0 “ P (Sg) V12<0
Az (“No Go™) . P(SY) 0 i P(Sy 0

Suppose there is information that could be
obtained that would provide an indication Ip if
state S, were the true state, or I, if S, were the
existing state. The conditional probabil tes
P(1,ISy)and P(1,]S,) would then be the probabili-
ties associated with correct prediction, and the
conditional probabilities P (1,|S;) and P (I5S,)
the probabilities of the predictive errors. These
probabilities can be subj:ctively determined by
the decision-maker and are simply an assess-
ment of the predictive accuracy or validity of
the information whose acquisition is being
considered, The conditional probabilities P
(I;1Sy) need not be entirely subjective. For

instance, they could be based in part on
past experience (in terms of  predictive
accuracy) with the source providing the in-
formation.

Logically, information has to be either per-
fect or imperfect. As a practical matter, it will
almost always bz imperfect, but it is useful for
the moment to consider the case in which it is
perfict.  Perfect information is provided when
PULIS) =P(1,1S,)=1.0 and P,lS;)=P(L,{S)=0.
To determine th: expected value of perfect
information  (EVPl} the decision-maker
needs to know the expected value of the venture
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before getting additional information (EV )
and the expected value of the venturc after
perfect information is obtained (EV,). If the
decision had to be made without additional in-
formation the “go” action (A,} would be chosen
so long asthe expected value of that action
is greater than zero, the expected value of the
“no go” action (A,) (if this were not the case
presumably there would be no real problem in
making the decision anyway). The expected
value of the venture before getting additional
information, thercfore, is

EV, = P(Sl)vu + P(SZ)Vm (1)

If perfect information were obtained, the
best estimate of the likelihood of occurrence of
states S, and S, would be P(S;) for anl; indi-
cation and P(S,) for an Iy indication. When the
perfect information provides an I indication, the
action A, ( pavoff of Vi;) will be chosen whereas
with an I, indication the action chosen will be A,
(payoff of 0). The expected value of the venture
after perfect information is obtained is then

EVy = P(5;)Vu + P(S,).0 2)

The expected value of perfect information
is, therefore. the difference between EV, and

EV,, or

EVPI = EV, — EV,
= | P(S)Vya | (3
This is the maximum amount any informa-
tion could be worth,

Unfortunately, perfect information rarely, if
ever, exists in the real world. It can be shown
that the expected value of imperfect information
(EVI) in a venture analysis problem is given by
the expression :

L
evi = (7=

*
= )EVPI @
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where

L="P(a]8y) (da)
which is the probability of correctly accepting
the “null” hypothesis that state S, is the true
state (i.e., the “no go” action should be
taken);

W. P(5,)Vu

L* =
W, P(S1)Vy4 | P(Seivye |

(4b)

which is the minimum valuc of L for the infor-
mation to be of any value at all;

P 1S)

SRSy

Tvpe 11 Error Probability B

vpe 1Error Probabiliy .« (4c)

and EVPL s as derived in expression (3).

Looking at the venture analvsis situation as
one of hypothesis testing greatly simplifies the
problem. Since Pl | S} + Pl | S5 = 1, it
is obvious that L = 1 — «. By making appro-
priatc substitutions, expression (4) can be re-
Written as

EVI = EVPL —a | P(S.)Vi, | —B P(S)V,
= (1—a)EVPL — B. P(S,)Vy, (5)

that is, the expected wvalue of information
is equal to the cxpected value of perfect infor-
mation minus the expected cost of the crrors,

A decision-maker using the expected value
model compares the expected value of the infor-
mation with its cost. If value is greater than
cost, the information will be obtained ; if on
the other hand, cost exceeds value the informa-
tion will not be acquired and the decision will
be made withoutit. To illustrate the deter-
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mination of EVI, suppose that a company is
considering buying a new machine that will
allow a change to be made in a product the
machine is used to manufacture. The conditio-

167

nal payoff table (in terms of added profits
because of production cost savings and change
in demand) that management believes 1s appli-
cable is :

S S,
Payoff Payoff
Prob. (millions) Prob. (millions)
A, (Buy Machine) 60 $1.3 | 40 $—1.0
A, (Do Not Buy Machine) 60 0.0 ) 40 0.0

States S; and S, represent the potential sales
volume of thz product for which the contem-
plated machine is to be used. Suppose further
that a company can make market test of the
changed product that will cost §175,000 but will
have predictive accuracy such that P(h | Sy =
P(1, 1 S;) =.80 and P(I, | $;) = P(1; | 5,) ==.20.
The question to be answered is whether the
test would be worth the cost.

From expression (3), it is determined that
EVPL = | (40) ($1.0 million) { =$§ 400,000.
Also, the predictive errors are a = f == .20.

Using expression (3), EVLis computed as :
EVI = (1 — .20)8400,000—(.20) (.60) ($t.3
million)

— §164,000

Making the calculation of EVI shows that the
market test should not be made; EVI is
$164,000 while the cost of obtaining the infor-
mation is §175,000.

Li’
where

P(ls |
1—

The problem formulation used here is a
highly simplified one. In the first place, only
two actions are considered. The approach can
also be used to approximate EVI when more
than two action alternatives are considered by
obtaining a value of EVI for each action against
the “no go™ action with zero payoffs, In this
situation, we can say that minimum EVI 1s the
highest of thz “individual” EVI's as determined
by comparing each action against the “no go”
action.

The second major simplification is that only
two states were considered. The approach is
applicable, however, to a three-state formula-
tion where the problem is structured into
“optimistic,” “‘most probably,” and “‘pessimi-
stic” states. To calculate EVI, the values of
the terms in expression (4) are changed to

EVPI = | P(5;)Vs |
L=P{;15)
and
. nPSOVy A+ s P(S2)Vy,
I P(5)Vn + 5. P89V + | PLSp)Vis |
Sy) Tvpe 11 Error Probability B,
L « a
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Tvpe Tl Error Probability 8,

i— L a
Rearranging and substituting terms, EVI in a
three-state problem, is calculated from

= (1—a)EVPI — B, P(S,)Vy,
= sz(52)vlz

EVI
(6)

Relationship of Management Style and EVI

We now turn to a consideration of each of
the ¢liments of maragement style and thar
relationship to EVI
Orientation of Management : Behavioural s,
Technological

The nature of the business of companies
varies wicely with respcet to the relative empha-
sis required on prebl ms centcring on p ople
versus those centering on technical processes.
A producer of a line of low-priced consumer
goods is obviously going to have to give greatcr
relative attention to market considi rations than
a producer of a line of compl x industrial
machincry,  But observation indicares that even
companics producing similar products cxhibit
substantial dificrences with respect to the deg-
rees of attention given to market development
versus technical development, to demand stimu-
lation wversus cost reduction, and to human
problems versus process problems  in pro-
duction.

Market (bzhavioural) problems are gencrally
morc difficult to solve than production (techni-
cal) problems, since there is greater uncertainty
as a rule. Considir the “roplacement” of an
old product with a new one versus the replace-
ment of un old manufacturing facility with a
new one  The new product decision involves

a

far greater upcertanity than the new plant
decision. The information obtained by, say, a
market test of the new product is almost certain
to be both more expensive and have a lower
predictive validity than that obtained by a com-
p:tenily done cost-benefit analysis of the pro-
posed new plant.

Thesetwoattributes of behavioural problems,
as contrasted with technical problims, may be
translated into information valuaton efficts.
In a two-state problem, the greater uncertainty
associated  with the outcomes of behavicural
problems resolves to the values of PiS,;) and
P(S;} each moving toward 0.50.% This will
normally meoan that P(S;) increcases which, in
turn, results in an increase in EVPI. The final
result is that EVI increascs, since it is directly
proportional to EVPI,

The other main difl. rence in bchavioural
problems as compared to technical probl. ms
with respect to information value is the predic-
tive validity of information obtainable at a
specified cost. The conditional probabilities
P(I, i S;) and P(E; | S,p) will usually be lower for
b_havioural probioms. The EVI is also lower
as it is dirccily p oportional to P(l, | S,).

These observations can be summariscd by
the following proposition :

Proposition 1. (a} The value of informa-
tion of a specified level of predictive validity, L,
will be greater for a bchavioural problem than
for a technical problem, (b) The cost of ob-
taining information with a specificd level of
predictive validity, L, will be greater for beha-
vioural problems than for technical problums.
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Planning vs. Improvisation

Planning can be viewed as decision-making
for the future, i.e. selecting from among alterna-
tives of future actions. The futurity of decisions
has the effects of incrcasing the level of un-
certainty—moving all the P(S;) toward equality
—and reducing the predictive validity of infor-
mation {lowering L). Thus, planning seems to
impose much the same cffects on EVI as docs
dealing with behavioural problems. Accordingly,
the proposition concerned with planning vs,
improvisation can be stated in terms similar to
that stated in Proposition 1.

Before stating the proposition, however, a
statement about improvisation scems to be in
order. The importance of the art of improvi-
sing seems to have been neglected, if indeed it is
considered at all, by most observers of the
management process. With no intent to sug-
gest that planning is unimportant or should
reccive less attention, observation suggests that
even the managements of companies that place
great emphasis on planning must improvise
often to meet competittve and/or environmantal
changes that were not forcseen in the most care-
fully devised plans,

Proposition 2. (a) The value of informa-
tion of a specified level of predictive validity, L,
will be greater for a planning problem than a
current problem, (b) The cost of obtaining
information with a specified level of predictive
validity, L, will be greater for a planning prob-
lem than a current problem.

Innovation vs. Imitation

The 1nnovative management appears to
show a preference for decision criteria that are
“abstract and unvcrifiable’ rather than the
alternative which can be supported by ‘“objec-
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tive, countable, quantifiable attributes.”® To
the extent that the innovativeness of manage-
ment is focused on the selection among alter-
natives, therefore, this argument would indicate
that the innovative management will seek less
additiopal information than an imitative one.

The innovative organisation will generate
new and different alternatives to evaluate,
however, and will experiment with new ideas.
Such departures from accepted and proven
solutions to problems may well require infor-
mation beyond that needed for conventional
alternatives.

Theetfect of gencration of innovative alterna-
tives is almost inevitably to increase uncertainty,
to move the P(Si)'s toward equality. It may seem
contradictory to consider that a change in
actions being considcred could change the pro-
bability of occurrence of states of nature.
Reflection suggests that this is not only possible
but likcly, however. States of nature are
comprised of selected elements of environment
and competitor reaction (s); the adoption of an
innovative alternative will most hkely interact
with different elements of the environment and
may well bring about a different pattern of
compztitor reaction. The increase in uncertainty
will tend to raise the EVPI and finally to
increase the EVL

Proposition 3. The value of information of
a specified level of predictive validity (L) will
be greater for evaluating innovative aternatives
than for imitative ones.

Risk Acceptance vs. Risk Aversion

The propensity to accept risk on the part of
management may affect the valuation of infor-
mation in at least two ways. First, it will affect
the selection of the decision rule used by the
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management. Secondly, it may bias the assess-
ment of the probability of occurrence of the
various states of nature,

There are two extremes among the more
commonly discussed decision rules, the maxi-
min and the maximax rules. The really con-
servative management will tend toward use of
the maximin rule.  This rule involves the
assumption of a market situation in which it
must be assumed that the worse that can happen
will happen. Thus, any venture being considered
that could result in loss should be dropped from
further consideration.

An illustration of the application of the
maximin rule is given by a manufacturer who
has decided to market test a new product before
making the final decision to introduce it. The
spectfic area selected for the test is one in which
compztition is stronger than any place else in
the total market. This decision was based on
the reasoning “if it succeeds there it will cer-
tainly be a success every place else; if it doesn’t

suceed there, we do not want to take the chance
on i1t.”’

Note that the application of the maximin
rule in a research design focuscs on the predic-
tive errors that may be present in the research
information that results. The company went
to great lengths to try and avoid the error of
introducing the product when it should not be
introduced (2 Type I error). The probability
of such an error in a two-state problem is shown
as P(Iy/S;).  The research was intentionally
biased to keep this probability low.” In doing
so, however, the probability of not introducing

the new product when it should be introduced,
was allowed to rise. Thiserror (a Type II error)

is shown as P(1,/S,).

The ratio W in expression (4c), it may be
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recalled, was defined as
P(1,/S,) B

PL/Sy) — e

The company acted in such a way as to incre-
ase this ratio. Tracing the effect of the changes in
W through expressions (4b) and (4) indicates
that for a given level of L, EVI decreases as W
increases. This can be seen more clearly by
looking at expression (5) since increasing W for
a given level of L means that B increases while
a remains constant. Through aversion to risk,
therefore, the firm received less valnable infor-
mation than it could have gotten (at the same
cost, presumably) by better selection of a test
market area.

W:

The maximax rule is at the opposite end of
the risk spectrum. It suggests that the firm
should choose that action that gives the
opportunity to maximise the maximum gain.
The wildcat oil operator who uses all the assets
he has or can borrow to drill a well that might
bz productive is ihe prototyps user of this deci-
sion rule. It is clear that virtually all manage-
ments are prudent enough to choose decision
criteria that fall between these two extremes.

The second effect of the position on the risk
assumption spectrum on information valuation
is what William Fellner refers to as “slanting”
of probabilities of occurrence of unfavourable
states of nature.® A risk-averse management
will very likely assess the probability of an
unfavorable extreme as being greater than will
a risk-assuming management. Thus, in our
two-state venture analysis example, P(8,) is
greater and EVPI is correspondingly increased.
The need for an evaluation of information
before acting, therefore, becomes higher.

Proposition 4. The effects of a risk averse
margement on information valuation are toward
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(a) valuing information more highly than the
risk accepting firm, and (b) rteducing the valae
of information obtained when infentional bias
is introduced into the rescarch design.

Informal Empiricism vs. Rationalism

The advent of management science and the
introduction of the digital computer in the past
two decades has slowly begun to change the
orientations of business management from
being almost completely informally empiricist
to adding an element of rationalism. The
empiricist makes decisions by comparison with
analogous situations and by intuitive generali-
sations. When confronted with a decision to
be madc, he relies chicfly on “cxperience” and
“judgment’ as hrs puides. Thus, little additional
information is sought in his decisional process,

The fact that he does not seck additional
information {or that when he does it is often
totry and tind a similar situation that has
occurred in the past) suggests that he belicves
the errors of such information to be relatively
high.

The rationalist, on the other hand, looks
for rules and rclationships among the variables
that affect the extreme he is sccking to bring
about, Heis alwavs in nced of additicnal
information for as complexing an activity as
making a decision in a business environment.

Proposition 5. The rationalist management
requires more information and values it more
highly than the informally ¢mpiricist manage-
ment.

Individual vs. Group Decision-Makinyg

It is interesting to speculate whether a
committee is morc or luss likely to require more
information than is an individual making a

1

decision. Will the desire to appear prudent
outweigh the desire to demonstrate before peers
that one is a “man of action?” Will the shared
responsibility of a committee decision mitigate
against the need for caution in rcaching a
decision for which one is alone responsible?

There is a growing body of evidence that
there is a “risky-shift” in group decision-making;
i.e., that group decisions are significantly riskier
than the decisions would be if made by the
individuals compricing the group.? This suggests
that in a venture analysis problem of the type
we have been considering, the group cvaluation
of P(8,) is lower than the cvaluations by the
members of the group would be if they made
them individually. The group EVPI will, there-
fore, be lower and we may conclude that
decision-making by committee results in lower
valuation of information.

This concluston is buttressed somewhat by
a series of experiments on information purchase
by groups. Schoner et al1° report that groups
tend to undervalue information in the experi-
ments they have conducted.  This is contrary
to the findings of Green, Fitzroy, and Robinson
that individuals tend 10 overvalue information
in purchase experiments.!® In the Schoner
experiments  individuals tended to undervalue
information, however, raising some question to
consistency and validity of their findings in the
group experiments.

Proposition 6. Decision-making by commit-
tee rosults in Jower demand for information
and lower valuation of it than decision-making
by individuals,
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The Information Explosion

Qffice Copier abuses persist.

A Secretary in San Francisco was

discovered duplicating Play boy magazine for her boss. “Our upper management
men freely admit they use company copying equipment in preparing their

income tax returns,” says one company spokesman.
resumes run after office hours by job-hunting executives.

One common abuse :
More annoying than

employees who copy the PTA minutes is the growing number of officials who
“broadcast”” copies of 20-page reports to other executives who neither need

nor want them.

—The Wall Street Journal



Tradition and

Modernity in

Managem ent Techniques

P. Kumar*

In a world where technological revolution and revolution of rising expectations are taking

place simultaneously, many concepts have, by force, undergone

A radical change. And

management is one such concept. In the good olden days, the techniques and methods of

management were hased on coercion, threat, intuition, whim and
or mirs, rule of thumb and blind faith or superstitions.
have brought into the science of management is broadly

CCORDING to the Pocket Oxford Dic-

tionary of Current English, ‘manage
means ‘cajole’, which means ‘persuade by
flattery or deceit’. The art of persuasion, so as
t0 get things donc from others, differs from
man to man and from country to country.
The background of the manager is the first and
foremost factor to affect management techni-
ques and methods (P, Kumar: “Impact of
Traits Theory on Development of Management
Thought”, Indian Administrative and Manage-
ment Review, New Delhi, Vol, I, No. 4, July-
September, 1969, October 1969). In the global
perspective, the experience of history indicates
that in the first stage (feudalistic and capitalistic
structure) we find a financier manager. In the
sccond stage, with the advancement of science
and technology, we have the technician-manager
(as prevalent in the U.S.S.R. and to a limited
extent in India). In the third stage, when

*(C-12 Raja Park, J;{ipur.

fancies, hunches or hit
What changes these two revolutions
the suhject matter of this article.

distribution becomes a big problem, we get the
marketing-manager. In the last stage, we are
likely to find what Shree Prakash Tandon,
Chaitman of the S.T.C,, calls a ‘Co-ordinator-
generalist’ manager. This evolutionary growth
may be called the ‘Theory of Managerial
Transition’. Then, there are many €X0genous
factors affecting management techniques and
decisions. The very recent theory of Interna-
tional or Comparative Management cvaluates
not only uniformities but also differences of
managerial problems in different countries or
regions. These different problems, by corol-
lary, require different techniques and methods
for their solution. Dr. McFariand {(Manage-
ment Principles and Practices) correctly states
that “management principles are discovered, not
invented. They cxisted all along but we have
not always been aware of them...Management
15 dynamic and sensitive to the under currents
of inevitable social change.”  All the critics of
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Research, PERT, Simulation etc. induce the
generalists on the top, to seek the help of the
technical experts in these sphercs.  Even before
the proposed Committce probes the public
sector undertakings the prevalent thinking is
that they must be manned by techniclans to
improve performance.

Influence of Religion, Culture and Traditions

Human behaviour is also influenced by
religion and cuiture. Speaking as Chairman,
in the Seminar organised by Employees Associ-
ation of Rajasthan, Jaipur, on 26th March,
1971, Seth Padampat Singhania pointed out
that his ancestors used to arrange for Ramlila,
as an instrument of improving industrial rela-
tions. During the hoary past, Ramlila might
have been an cffective technique of maintain-
ing industrial peace, but the influence of reli-
gion is on the wane. The modern workers have
fancy for a cinema documecatary these days.
The workers of the New Wagon Workshop
(Railway) Factory at Kota Junction, enjoy a
free documentary film every Saturday,

The Ramcharitmanas contains a reference
of a student dissenting with his Guru. When
the inquisitive student (Kakbhusuadi) dissented
with his Guru Lomas, on some point, the latter
cursed him to become a crow. Perhaps, with
the waning influence of religion and culture,

TRADITION AND MODERNITY IN MANAGEMENT TECHNIQULS

the supernatural power of the Indian teachers
has waned and the student has acquired a birth-
right to dissent. The modern technique to
handle such a situation is that the teacher, who
has some authority threatens the student of
dire consequences in the viva vore examina-
tions, in the internal assessment, in practicals
etc., if his authority is questioned. This gives
rise to the crucial problem of Educational
Administration in India. Irdia can learn a lot
from the Japanese examples in thriving religion,
cuiture, and tradition together with moderrity.

Coaclusion

Man is most unpredictable in his behaviour.
This renders management a very complex
affair. As many factors exert influence on
managerial decisions, the managerial techni-
ques and methods cannot be locked into in iso-
lation, By and large, the modern management
techniques and methods are fraternalistic,
imitative, and oriented towards worker, con-
sumer, and accountability, They have increas-
ed the role of the rigorous technigues of deci-
sion-making. The tools of religion and cul-
ture can scrve as good armoury to bring about
social peace and harmony. In the context of
the Indian conditions, modern techniques
and methods should be adopted to suit our
socio-economic, technological, cultural, religious
and traditional requirements. i

Productivity is measured by the relationship between goods and services
produced and the resources, human and otherwise, used in producing them.
The achievement of higher productivity requires the more effective use of

rescurces.

Social and economic standards depend on productivity levels.



Trusteeship Management

Yijay Merchant*

“Let you look after your workers and their families from economic, social and medical
points of view and your workers will treat you as one of them”’ is the basic premise of the
experimant which the author is carrying out for over three years in Hindoostan Spinning and
Weaving Mills Co. Ltd., Bombay. The four corner-stones of his philosophy are: (i) belief in
the philosophy of trusteeship advocated by Mahatma Gandhi: (ii) recognition that employee is
not merely a means of production, but above all a human being first and always (jii) realisa-
tion that as an employer one is more of a **Giver’” and less ofa ‘“Taker?’’ and (iv) that workers

do not “‘want’’ mone+, they ‘“‘need’’ money.

Once these basic principles are accepted by

the employers, workers, instead of treating them as a hostile group or exploiters, would
treat them as an indispensable part of themselves, believes the authoer on the basis of practical

experience gained out of his experiment.

AN employers and employees be one in

the present context of labour relation-
ship? In these days of demonstrations,
morchas, strikes, gheraos and bandhs, is it
possible for an employer to meet the point
of view of the employee to such an extent
that the employees will call him as one of
their own and treat him as a brother? After
a-three year *“experiment” in a textile con-
cern in Bombay, The Hindoostan Spg. and
Wvg. Mills Co, Ltd,, I come to the conclu-
sion that it is definitely possible, provided (1)
the employer b:lieves in the philosophy of
trusteeship advocated by Mahatma Gandhi
(2) the employer realises that the employee is
not merely a means of production but above
all a human being first and always and; (3)
the employer is prepared to follow in the
footsteps of Fr. Wincent Ferar and be more

*This article is from the beok *“Gandhiji on
Trusteeship Management and An Experiment On the

Concept by Shri Vijay Merchant”, published by the
Indian Centre for Encouraging Excellence, Bombay,

of a Denara (giver) and less of a Ghenara

(taker}. 1 have also been convinced that the
employee does not merely want money—
though who does not want money? The

Thackerseys, the Tatas, the Mafatlals, the
Singhanias and even the Birlas want money.
The only difference is that while they want
money the employees need money.

The outlook of the average employer is
that the employee gets what he wants through
his registered Union, fights with the employer
with all kinds of demands and resorts to
strikes whenever he feels like it. So why
give more then what he is legally entitled to?
Another point of view of the employer is
that the employee gets enough as dearness
allowance and in any case quite a few
members of his family also work and this
adds to the total income. And what is his
standard of lifc? Why docs he then need
more money? My answer to such employers
is “*Does the employee ever ask the employer
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how much he carns, how he spends his money
and how many members of his family are
earning?

Why do we have to ask this question of the
employee instead of doing whatever we possibly
can to relieve his difficulties and solve his pro-
blems of life? For along time I have believed
in this philosophy of trusteeship and wanted to
get very close to labour. In my own little way
I tried to help individual employees and their
families over a period of years. 1 continue to
do soeven now. This, however, did not tuke
me f{atr with my philosophy of getting clesc to
the mass of labour working under myv manage-
ment.

Five years ago a young lady joined our mills
as Family Planning Officer.  Afier settling down
in two years with her family planning work,
she came one day and told me that her work
was completed and only the follow-up remained.
She wanted to Jo more constructive work. It
was then that 1 told her of my philosophy of
life. It was indced a fortunate day for me
because she not ounly shared this philosophy
with me but, what was important from my
point of view, she knew the line of communi-
cation, And it could not have been more
simple, as she explained it to me. She said
“let us look after all our workers and their
families from economic, social and medical
points of view, and our workers will treat you
as one of them,” Mind the words “treat you
as one of them.” She did not want me to treat
them as my own but the other way round. The
difference is not superficial; it is very great.

And so for the last three years this “experi-
ment” has been carried out with results which
have been far bevond our cxpectations and our
dreams. The workers treat me as one of them
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and consider me as their representative—not that
of the management. In every possible way
they cooperate with me in the various projects
that have been carried out in the Hindoostan
Mills. Voluntary blood donation, eye dona-
tion, family planning, zero defect programme,
workers’ welfare, paticnts’ relief  association,
and various other projects have their blessings
and support. Above all, they have a feeling of
security in their job and great confidence that
irrespective of what may happen they will
receive fair treatmient and justice at the hands
of the emplover. They further know from the
expericnce of other workers and their families
that should anything happen to them while
they are in service, their familics will be looked
after by the Company in as good a manner as
possible.

The credit for this achievement goes to our
Family Planning Oflicer—now designated as
Health Officer. Miss Kusum Bhatia is a B.Sc.
with Nursing and has added qualifications in
Midwifery and Indusirial Health.

She is not a doctor, but if there were a
Doctor of Humanity award, she should be the
first recipient. Her humunity has no limits,
She will go to any extent to make the worker
and his famiiy happy and comfortable, She is
the one who has collected at least six pairs of
eyes from total strangers when she came to
know that there had been a death in the family
and blind people could be benefited. Her own
eycs have been pledged to the Eye Bank of
Maharashtra.

The following are some of the many ins-
tances of our closeness to labour.

1. A roller coverer, after 40 years’ service,
retired from the mills. When I told him of the
pension we would give him, he said: “Vijaybhai,
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there is nothing [ want from vou or the mills
now. You have given me employment, and my
children and grand children are working in the
mills.  All [ want is vour blessings.”

This was the first instance of a man who
did not want anything from me. Four months
after his retirement, he died. His body was
taken to the crematorium via the mills. T was
in the mill officc. Along with 25 officers and
approximately 150 workers [ went to pay
funeral respects to the dead body on the road.
The funcra! procession was halted and every-
one of us physically touched the feet of the
dead worker to express our respects in the
normal Hindu tradition. What impact this
gesture on the part of the top management
must have had on the workers can well be
imagined.

2. A young lady worked in our Health
Centre. Her husband was invelved in a serious
car accident outside the mills. He was in the
hospital for two months where 1 visited him.
When he was discharged from the hospital, the
wife asked for three months’ leave to look after
her husband at home. That would have cost
her at least Rs, 750. Instead of granting her
leave, we housed her husband in our aircon-
ditioned room in the clinic inside the milis and
his wife stayed in the mills during the entire
convalescence. The husband stayed for four
months and was locked after most efficiently
by his wife who also did her normal work in
the Centre. She was thus saved approximately
Rs. 1000/- and the husband got the best of
treatment not only from her but from our
Heaith Officer and the doctors attached to our
Centre.

3. One of our peons had a damaged heart.
An operation was carried out in a local hospital.
The Health Officer and I visited him practically
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every alternate day, We were both present in
the operation theatre, permitted by the doctor
to watch the delicate operation. His life was
in the balance in the hospital for over one
month.

Then he was housed in our clinic for two
more months. Today he is 2 member of the
s:aff and enjoying good health. Neither the
operation, nor the hospitalisation cost him any-
thing and during the period of his absence
from work his family was maintained bv our
institution. ’

4, Another worker, hospitalised for three
months, was ultimately discharged because the
doctors held out no hope for him and the
worker expressed a desire to spend his last few
daysin his own home with family members
around him. Five days after he reached home,
he sent for the Health Officer. After visiting
him, Kusumben rang me up late in the evening
to say that although fully conscious and in
good mood, his condition was getting worse
every hour. He had expressed a desire to bave
all his dues paid to him so that he could pay
off his creditors. What a noble idea on the
part of a man who is spending his last few days
on earth! The timo-keeping staff and the
Labour Officer had already left the mills. The
cashier was not prepared to hand over the
amount beciause he did not know what the
amount would be and in the absence of any
authority did not want to make payment, On
the phone I told the cashier after making rough
mental calculations, that a sum of Rs. 7000/-
should be handed over to Kusumben and
the final account would be rendered the next
day. Considering the extent of the amount
involved, Kusumben personally went again to
his tenement and handed over the amount to
the worker.



180

Next morning at 7 o'clock she received a
call from his son to say that his father had
died early in the morning, a contented man
because he had paid off his dues.

Until midnight he had tried to gather all his
creditors and paid off their dues. Only in the
case of two, he was unable to do so because
they were out of Bombay. He had also advised
his son not to utilise a single rupee ocui of the
amount until both those creditors had also been
paid off. Had we followed the normal pro-
cedure of making payment after all accounts
were properly rendercd, our worker would
have died without paying off those who had
helped him, and his soul would not have rested
in peace.

5. Recently, a worker was suffering from
cancer. He was sent to the hospital for treat-
ment. The doctor opened out his chest and
then did not operate because the entire system
had been affected and the doctor did not want
that he should suffer pain at a stage when
life itself was not going to be long. I met
the doctor and he explained to me the exact
position. I asked the doctor what I could
do to help. He advised me to send the palient
as early as possible to his native place in Uttar
Pradesh so that he could breathe his last with
his family around him. I requested the doctor
to keep him in the hospital for 10 days so
that I could make the necessary arrangements.
«Ten days! After 10 days no arrangements
will be necessary. I understood. But there
was mnothing I could do because in the
month of May reservations are extremely diffi-
cultin all classes of the railway. Ultimately
on the 7th day we seot him home on a first
class ticket and also his brother with an atten-
dant’s ticket so that he could be reached safely.
God was extremely good to him and he spent
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not a few days as the doctor had felt, but nearly
two months with his family. In his last but one
letter he thanked me for the treatment given
to him and asked for his job to be kept
vacant because he wanted to come back. He
was not aware of his disease and was so hope-
ful right until the last. His last letter, written
five days before his death, expressed his anxiety
at the turn his health had taken, but wanted to
express his gratitude for all we had done for
him and his family. This letter we shall treasure
always.

We have prevented at least two second
marriages of workers, with the first wife
living,. We have advanced loans in genuine
cases; otherwise workers would have paid as
much as 759% interest to moncy-lenders. We
have given free education to the children of our
workers and in the case of technical education
free books also. We have employed the widows
and/or the children of workers who are dead.
We have kept leprosy-burnt cases where the
disease is completely under control and therefore
not contagious. We have married a blind
couple in the mills without the expense of cven
a rupee to them. We have rehabilitated this
couple in such a manncr that they are able to
look after their two children without any sighted
help. We have advanced grains to those
families who, because of serious illness and
resulting loss of pay, have been completcly
stranded and could not get a square meal. We
have cured at least three workers of their
addiction to drink both by persuasion and by
medical treatment.

Even from the social aspect we try to help
our workers. One case is outstanding. A
worker once brought his wife for examination,
A cursory examination convinced Kusumben
that she was pregnant. Her husband had
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undergone a vasectomy operation two years
earlier. This was our first social problem.
Where there is socicty, there always will be
social problems. We could have run away from
this problem by saying to the worker what the
exact position was and washed our hands of it.
That would have been the casiest course, but
not a satisfying on:. So we decided to face it.
Kusumben wanted my guidelinc as to how
such problems should be tackled. My concep-
tion of family planning has always been thiree-
fold. (1) to curtail big families (2) to give
families to those who cannot have chiidren i.c.,
treat/sterility cases and (3) to keep the family
unit together under all circumstances. Kusum-
ben was rcady with a solution within 24 hours.
I was to tell her husband in the presence of his
wife, our gynaecologist and Kusumben that
something had gone wrong with our operation
and that we were sorry for the embarrasing
situation in which we had placed the couple.
This was the only way in which we could keep
the family unit together by taking upon our-
selves the responsibility for what the wife had
done. This was explained to the wife after she
had confessed her guilt. The wife was in tears
when she realised that three members of the
top management in the mills were prepared to
shoulder the responsibility for her act. She was
advised to go with her husband the next day
when 1 would say my “picce”,

The next morning the husband rang up
Kusumben to say that no conference was
necessary because his wife had admitted her
guilt to him. This was sterling character. In
spite of the ample protection which she had
been afforded, the wife confessed to her husband
because she could not carry a guilty conscience,
and place the responsibility on our shoulders
for what she had done. The husband and the
wife were interviewed by me. 1 complimented
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both of them on their strength of character, the
wife for confessing in spite of the protection
and the husband for completely forgiving the
wife. In our country, unfortunately, we look
upon character in its narrowest aspect. Chara-
cter has a bigger profile and must be viewed
as such and not just considered adversely
because of a little blot here or there.

The husband was advised by me never to
bring up this matter again whenever there was
a misunderstanding with his wife in futare. It
is now two years since that happened and the
wife has never complained that the husband
has brought it up at any time. We helped the
wife to get rid of her baby because, with the
husband knowing it was not his child, the in-
nocent child might have suffered perhaps at the
hands of the “father”. It would also have been
branded °“dllegitimate™. To me there are no
illegitimate children; only illegitimate parents.

Our service did not end here. The neigh-
bour who was responsible for the child was
threatencd by our Labour Officer with criminal
consequences unless he left the neighbourhood
within a month. Being morally afraid of the
conscquences, he left in 17 days, not to be heard
of again.

Over and above this, we have a Patients’
Relief Association where all the accessories
necessary during illness are given to workers at
a nominal charge of 3 paise per day. Ice bags,
hot water bottles, bed pans, thermometers,
stretchers, wheel chairs, oxygen cylinders are
some of the items,

Any worker whose family is prepared to
work at home and produce or manufacture any
item used in the mills is given an order at the
same price at which we obtain it ¢lsewhere. A
sewing machine is provided absolutely free of
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chargs at the Health Centre for the wife of any
worker wha may want 1o use it for her own
purpese.

A fortnight back a onc-vear old nicce of
one of our workers died in the [ asturba
Hospital. Immediatcly the grandfather and the
father were contacted at the Hospital and
persuaded to make the eye donationn.  Since it
was an infeciious discase hospital in which the
child had died, the bedy was brought to the
mills, eyes removed by Dr. K. Umashankar of
Col. Sir Jamshedji Duggan Govt. Eye Bank
and the body, anointed and decorated accord-
ing to Hindu rites, was sint in our own car (o
the cremation eround. The arandfather, 63
years old, who was at first hesitant to make the
donation, turned round to me and while parting
said with sentiment “Vijuybhai, thank God,
you all helped me to tuke the right decision and
my beloved grand-caughter has left something
behind for humanity.”

There are a hundred other insiances which
I could quote but space does mot permit it.
Humanity is @ continuous process and must be
carried on because there 1s no limit to such
service just as there is no limit 1o humanity. It
is ot an arca where after doing some service
one can sit back and say ~Now I have done it.
My job is finished™. Personal relationship with
labour demands that the relationship be conti-
nued as long as labour and cmployers have
joint work to do.

On January 26, 1969 we had our first anni-
versary of the Zero Defect Programme. This is
a programme whereby cach individual worker
takes a pledge wite fimself that in his own
sphere of work he wili do his very best to aim
at zero defect.

The scheme has worked wonderfully well
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and our defects in all departments have come
down considerably. What is important, every
worker is conscious of the fact that defccts in
production reduce the productivity of the mills.
Three leaders of the Rashtriva Mill Mazdoor
Sangh came up to me on the stage and said,
‘Vijaybhai, this is the work we are supposed to
do. You are doing it for us”. Then smilingly
one of them asked, Do you need a Union
here?’. My reply to this kindly gentleman was,
“Yes, I need the Union and need it very much,
It is because of vour whole-hearted co-opera-
tion and inspiration that we have been able to
successfully achieve what we have done. The
words you have just mentioned will inspire us
ta do even more.”

The RMMS is a most constructive Union
and their representatives in the mills are genui-
nely interested in the welfare of the workers, be-
cause with all this personal touch and relation-
ship with labour, their task has become an casy
one and thev have cooperated with us in
every possible way. Rarcly is there a grievance
brought to our notice because we are giving 10
the workers much more than tire union normally
would demand. We are extremely happy in
in our association with the Union and their
representatives.

Wwill our workers ever go on strike? Yes,
why not? To strike is the birth-right of every
employee. Has the employer ever tried to find
out why people go on a strike? If he did, 9
strikes out of 10 of a local nature would be
prevented or resolved, Two ycars 2go our
workers went on a strike over the bonus issue.
They squatted in the mill compound and refused
to work. I went to the mills and for ncarly
an hour addressed them in my ungrammatical
Marathi. At the end of it, 1 invited them to
come and see my account books and find out if
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there was any item of cxpenditure which was
incurred which should have heen avoided.
They went back to work the same day, an
unprecedented thing in our mills then. The
next day 24 of them, over a cup of tea, discus-
sed the matter with me and all account books
were placed before them.  After 45 minutes of
interrogation when every question was honestly
and sincerely answered, all that they stated was,
“¥ijaybhai, we have nothing more to ask. Will
you give us sonte advance because Diwaliis
approaching?” This was readily agreed to. It
was to be repaid in casy instalments over a
period of 5 months.  After that there has never
been a misunderstanding between us, let alone
a strike.

Regularly we have festivals of a nature
which wili bring the families of the workers
together. At least threc such festivals are held
EVCry year.

Legal advice is given free to our workers in
the matter of disputes with their landlords over
tenancy or sub-tenancy. A book bank is pro-
vided for the children of the workers. Limited
but adequate quantity of meals are given to
warkers at 60 paise per meal, 1o the members
of th: staff in unlimited quantity at 1.20 per
meal.  Accommodation is provided up to the
level of Jobber by the Company for which he
has to pay Rs. 35 per month. The Company
pays Rs. 5000 to the Government Housing
Board.

What does all this cost us? Approximately
Rs. 50,000 a yecar. We do not constder this an
itern of expenditure but a very good investment
in the goodwill of labour and tremendous

183

internal satisfaction for us. Looking to our
sales fizure of Rs. 5 crores, this only works out
to .01%,. It is negligible. This is, of course,
over and above our coniribution to the Em-
ployees’ State Insurance Scheme to the tune of
nearly a lakh of rupees.

When Dr. Chintaman Deshmukh visited our
mills last vear to sce the implementation of this
human experiment, the first question he asked
was “Vijay, what is the return?” 1 said, Sir,
I do not know and do not care to know™. He
immediatcly replied. ¢ But it can be calculated”,
My answer was, “Dr.  Deshmukh, the day on
which the type of sorvice that we render to our
workers and their families is calculated in terms
of money, the grace and charm of what we do
will be completely gone.”

We give because we wanl to give, not
because we expect any return. We do not
want to take back with the left hand what we
give with the right.

God has becn good to us, and I have a firm
belief that unless goodness is dispensed amongst
those who are associated with our work, God
will not keep that prosperity for long.

And yet I have not the least doubt that some-
how somewhere it all comes back to us, We
human beings are somctimes uagrateful. Al-
mighty God is never.  What comes back to us
from our workers and their families may not be
visible; it may not go into our account books
but I am sure it will b credited 1o the Greatest
of All Banks—The Bank of Humanity—which
no Government can ever nationalisc.



The Anatomy of Confidence—The
World of Make-Believe

Shyamal Banerjec*

Confidence is the bed-rock of leadership of all kinds.

Since it is an instrument which

helps carry group efforts towards a specified goal it is not enough to have confidence but confi-
dence of a right type: confidence which is sham or born out of wrong values can destroy much

that is genuine and wholesome in any human institution.

How and in what manner this right

type of confidence could be developed in those who are holding managerial positions has bee¢n

dealt very ably by the author in this article.

ASSAGE through life is a scries of judge-
ments, Human rationality is a quality
which helps choice of conduct amid variable
situations which marks the movement of
human affairs. The assurance with which a
person can judge his direction is a mark of
his confidence. The constituents of confidence
are knowledge, values and principle, wisdom
and conviction. Svmptoms of confidence
include firmness, persuasivencss and openness
of mind.

In human society leadership qualities are
rare. The ordinary human is a follower. The
risk. uncertainty and hazards of an uncharted
path in any walk of [ife, are usually deterrent
to innovation. This explains the wide accep-
tance of the scriptures, the large following of
sages and sadhus and in more mundane life, the
enormous significance of precedent.

Confidence thus 1s the bed-rock of leader-
ship—whether inreligion, in politics or man-
agement of aflairs. Leadership, however, is
verv often fortuitous. Like greatness, lcader-
ship may be bern, acquired or thrust upon.

*President, Institute of Costs & Works Accountants of
India, Caleutta,

Once a leader, a certain conviction and a show
of confidence are nceessary halo around the
crown of leadership. The genuine confidence
which is born of leadership stands on values
and sacrifice of the leader for the Jed. But
leadership which is gaincd spuriously has no
heritage to a sense of genuine confidence. A
make-believe and sham confidence has to
develop around a leadership position earned
through devious ways of life.

Confidence-—As a Management Virtue

Some years ago, P.L. Tandon wrote of
confidence as the one single virtue of a man-
ager which overshadowed all others put
together. Shri Tandon conceived of confidence
as the gift 1o which manager was born; while
all other qualities of & manager could be ac-
quired, confidence perhaps was heaven-sent.
A manager could be trained in the art of man-
agement but confidence was the steel and with-
out it no training could sharpen the managerial
tool for an effective administration. Tke qualiy
of confidence was synonymous with leadership-
ability to take decision—to weather-storm, a
flair for creating confidence all along the fine—
carry conviction—pensuade and convert poople
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to onec’s own way of thinking and carry the
team along the coveted direction.

Confidence, therefore, is an instrument which
helps carry group efforts toward the global
objective. By definition, therefore, contidence
can also lead astray, merely by a twist of the
angle of divergence from the right end. Simi-
larly, a confidence which is sham or born of
wrong values can destroy much that is genuine
and wholesome in any human institution,

The Process of Degeneration

The managerial executive has a task ahead
which he must fulfil. Three uberrations are
possible in this managerial task. Firstly, the
goal set may be sub-optimal or even misdirected.
Secondly, the means to the end chosen by the
leader may be unsound orirregular. Thirdly,
there may exist 4 genuine weakness in the
assessment of the situation and the resulting
confidence or leadership behaviour may be
merely a mask and a hypocritical make-believe.

These perversions are often realised in the
humdrum management world. The manage-
ment process, especially in our country, is a
serics of vertical supervisory hierarchies. Our
industry has evolved a system whereby everyone
is in the defensive. Six to eight tiers are easily
discernible. First, therc are the shop level
workmen. Second, there is the supervisory tier.
Third, is the Departmental or Plant Manager.
At the fourth level starts the General Manage-
ment at the level of Assistant or Deputy
General Manager. At the fifth vertical level is
the Chief Executive of the unit. At the sixth
level sits the autonomous Board of Directors.
In a multi-unit company thcre is a central
office supervising the operations of the units.
In a public sector enterprise there is also the
over-seeing Ministry, over-viewed by the Bureau
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and the Committee on Public Undertakings,
entrusted with the enforcement of public accoun-
tability. Although there is a great deal of Com-
mittee work and joint consultations—enough
to slow-down or stall the progress of work—yet
every tier, all along the vertical line, is in the
relative position of the pursuer or the pursued.
This inevitably results in a climate where each
level of manager (or operative) is confidently
supporting its stand. Almost every situation,
at any level, is very largely sub-optimal. Con-
fusion and inefficiency is built into the situation
by multitudinous factors, some of which are
outside the level of the management concerned;
some although carved of external forces can be
mitigated by extra degree of dynamic aggressive-
ness of the manager; and some, clearly, the
handiwork of the department itself over which
the manager presides.

The result is an atmosphere of ad hocism.
Any system is the function of two parameters.
Firstly, methods and systems can be studiously
written down and developed by experis.
Secondly, managers responsible for each work-
centre can thoughtiully build up cells of co-
ordination, and methods—blended into a total
system, covering enterprise operation through
successive hierarchical channels. It is an
almost inevitable climate in our industry and
enterprise-—big or small, in the public or in the
private sector—that no system has a fair chance
to develop. Where methodical and automa-
tized procedures still develop, it is mostly
through the sheer talent of a rare managerial
group or the result of a haif-century of consoli-
dation of trial and errors. The normal situa-
tion being of the individual manager caught on
the wrong foot especially in the light of hind-
sight and idealized optimality. This develops
a tendency for a manager to put up endless
defence for faults, failures and poor efficiency.
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An atmosphere of excuse-mongering prows
pervasive. And since every manager 1s in no
better position than any other the inter-man-
agerial dialogue tusns into a pantomime of
spurious confidence. The ultimate leader tends
to be the master hypocrite who can puff the
balloon larg:st with the thinnest of atmosphere.
Confidence degenerates into a mask—built upon
untested data and unverified assumpiions. In-
competence, ignorance and indolence masque-
rade as steely confidence of un-pierceable
toughness. Such confidence is misleading
initially but when that develops into a habit
and pervades all across the management
hierarchy it becomes disastrous.

Confidence in Action

Despite millions of words written and spoken
about scientific management, the typical man-
agement systerm in our administraiion and
industry is feudalistic. We collect data and
undertake research, survey and statistical analy-
sis of various complexion, but when it comes to
decision-making we rely on our hunch more
than anything clse. The actual situation is
really much worse. Genuine, well-informed
intuition helped by good commonsense and
sound judgement seldom goes awry in a large
way. But management often tends to be
a search for confirmation of prejudice,
often due to an error but more often
due to irrepular  motives of different
shapes and dimensions, The analysis and
information system—perfected by scientific and
mathematical techniques—are either sidc-track-
ed or ignored or twisted to serve the purpose of
the pre-conceived predilection. In this process
of perversion, confidence plays an important
(if diabolical) roie. Any management group,
by nature and origin, is non-homegenccus in
varying degrees. There are managers, specially
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among senior cadres, who are men of the world,
wise, shrewd sagacious; middle-level managers
who believe in an objective framework of
decision-making by the deductive process;
and not so senior managers who still belicve
that conclusions are results of a given situa-
tion.

The confident senior is bound to lead and
dircct—all the wav—scttling all controversies
and arguments. Both directicnallv and in the
optimality content—it is thc one single confi-
dence—the confidence at the top that counts,
The democratic process of managerial decision-
making turns to be a feudal firman. Even
that was harmless if the wisdom of the order
was unspoiled by perverse intents and kinked
protestation. But that seldom is—and larger
the sphere of influence and contact with the
world around the confident executive, decision-
making in one’s own sphere subserves much
wider considerations, not genuinely part of
the outfit, but which vet, as effectively clouds
the issue as a shroud on the corpse.

A senior manager wants assurance from
the lower hierarchy that results shall be achie-
ved. The aspiring, carcer-seeking junior keeps
the problems in his pocket and makes promises
through a show of aggressive confidence.
Inevitably, he must rely on the wrong means
to the right end, and when failure or shorifall
still stalks the horizon, practise camouflage,
subterfuge, hyprocrisy and pretention.

Confidence as an Art

Managerial confidence ceases to be, in the
process, a heaven-born gift or a prize posses-
sion—acquired through pains, skill and applica-
tion. Confidence becomes an arl, almost an
artifice, where role-playing, pantomimces, half-
truths and the art of confusing dominate the
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decision-making process. This situation per-
vades all levels, from deliberations at the Board
to debates at the plant level. The habit is
fostered by a woefully poor system of accoun-
tability. Poor assessment, identification of
responsibifity and linking results with commis-
ston, inaction or erroneous action, so permeate
the field of decision and operation— and assum-
ptions arc so enormous, that any damage or
disaster can be set off against phenomena out-
side the local accountability.

Confidence turns mosily into a pose—on the
pedestal of half truths, rounded by the vaguc
silhouette of pleasing, silvery, border lines.
Confidence, putting it bluntly, stoops to the art
of lying, sweetened by mecting half way the
known predilection of the senior hicrarchies.
A plausible mixture of falsehood with varying
strands of honest statements works wonder-
fully well in the hands of the practised alchemist
for, as Becon said, ‘a mixture of falschood is
like alloy in gold which makes the metal work
the better although it embaseth it’.

The factors which heip such glib perfor-
marnce are:

(i) the volatility of situation, usual to the
decision-making  environment—the  clouds
change shapes and the horizon changes colour
faster than the evening sky in April.

(i) Managerial memory, in the industrial
confusion, is shorter than its proverbial
public counterpart; a colleague once commented
that a successful manager has no memory
indeed.

(i) The ad hocism which is gilded by the
name of ‘flexibility’ and further adorned by
the more modern ‘dynamism’ leaves the utmost
room for opportunistic irresponsibility. The
game proliferatcs into mutual scape-goat
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seeking—where the senior has a natural and
distinct advantage. But the clever junior can
always still circumvent, in ‘do-loop’ fashion
of the fortran language, by reaching a still
higher level across the shoulder of the senior
from an unscen posture from behind.

(tv) The situation just described takes one
mnto blind and labyrinthine byways where each
manager is judged without his knowing it, on
criteria which are irrelevant, on postures which
arc false and gossips which are bred in malice
and practised for motives as variable as veng-
eance or pure stritegy for gaining relative
advantagz or loose talk to resonate with the
senior’s mental strain or as couched expression
of pure likes and dislikes,

(v) The commurication process is mat-
chingly ineffective, partly for divergent wave
lengths, partly from garbled versions in meet-
ings or discussions but mostly from mischicvous
distortions. This happens merrily in spite of
notings and files built at a pace almost equal
with the modern secretariat. But the industrial
scene, in the matter of referencing, has two
distinct advantages over the parallel secretarial
situztion. While the latter suffers from certain
rigidities—a noting once rccorded develops into
a fixity which must be reckoiled in subsequent
arguments and from which the cscape route is
tedicus and onerous. In a managerial scene, due
to dynamism of the situation, a manager has
seldcm time to look back what had happened,
what was said and what was recorded. The
co-efficient of reluctance and distaste for re-
cords is high in higher echelons which permits
devastating display of what Coleridge, in a
more poctic context, had described as *willing
suspension of disbelief”.  The intelligent artist—
another name for the successful Manager—
creates a world of ‘Maya’ where distortion
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assumes shapely forms and truth hides behind
the scene in shame and neglect.

The second advantage is the prerogative to
lose files and lose track of papers as an establi-
shed element of the decision-making system.

(vi) A Manager, irrespective of his position
in the hicrarchy, develops an immunity from
shame. When he is clearly caught on the wrong
foot or trapped in his own lying posture—he
brazenly puts it down to some situation, mis-
communication or argument as nonsensical or
far-fetched as the original vantage.

Confidence as a Promising Wonderland

Just as the ordinary human is a follower,
so is the average senior manager a habitual
learner. Each year of seniority lends to the
manager’s right to rest on his oars. One
elevated perversion of this managerial inertia
now passes for management by resuli. This
philosophy, as customarily practised by the
Senjor hierarchy, consists in target setting,
for the junior hierarchies at different levels.
Norms wherever it is, has its charm and appeal;
for, as they say, none works well who does not
work to « target. So results are targeted and
managers are given such targets to fulfil. How a
sound philosophy turns into a fad and snobbery
is very simple. Results or targets are deter-
minates of environments and functional inter-
play of operational variables. But results—as
they are understood by the semior hierarchy
and as they are set for the Junior counterparts
——are dreams and wishes uprooted from
environment, tiransformed into goals for
successive levels. Objectives thus turn merely
desired events—which, with due decor, are
presented to topmost levels by top-man-
agement. The victim of these targets—which
now float and hover amid unsupported atme-
sphere—are the junior hierarchies of which
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a member may have two options. [irst, he can
confidently shake his head to aggressive accep-
tance of the target and grow full-mouthed with
applauding acceptance. He need have no fears
just as he has no illusions. He knows three
things: (i) that the target is impossible (i)
that the Scnior is not serious about the target
for the simple reason that the target is known
to have no relation to environment and no
foundaticn on opcratonal conditien (iii) cogent
(or apparently so) argumcnis, facts and circum-
stance can be advanced or posed—which, with
the alchemy of his power of make-believe,
will create a bullwark of defence against any
half-hearted assault on his failure. The man-
ager also knows that half the time the promise
or the target will not be remcmbered and in
the remaining cases the targets will explode
themselves,  The other more conscientious
manager is bound to shake and argue against
the irresponsible target. He is bound to be mar-
ked out as the willy nilly manager of no con-
fidence, sclf-condemned for lack of pronouncing

shibboleth.

A still major harm to the organization stems
from the confident manager who marches along
the peaks of targets in promise but crawls
across the trough in actual implentation, the
aberrations in heights being successfully explai-
ned by impeding circumstances. Out of a
shortfall in hundred cases when eighty
cases are met by valid reasons there are
bound to be twenty others where excuse
and subterfuge alone will be advanced. But
in the melee these twenty outcasts will merrily
march off to non-chalant acceptance with the
other cighty respectable performers,

Confidence Breeding Complacence

Honest doubts are innovators of progress
much more than purblind conviction. A Man-
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ager whose confidence overrides rational analysis
and yet who can bulldoze lazier seniors into
acceptance of his make-believe confidence, is
most likely to relapse into complacence. At
the sccond phase of stagnation he is bound to
develop a repellent immunity from logical
penetration. In the event such a manager,
especially the senior hierarchy, can hold on to
his vantage by fortuitous aids, he will tend to
turn a bullwark damming all flow of rationality,
analysis and organic dynamism. Such compla-
cence is gangrenous for anybody—politic and
higher is the status of such gangrene, the more
is the cocfficient of fatality.

Confidence and Non-Science

Close to complacence pseudo confidence but-
tresses the brain waves of common sense execu-
tiver The confident senior is bound to pay a
mere lip-service to managerial science—the
product of understanding, analysis, assessment
and deduction. The fad of the managerial
progressiveness must create an aura of statis-
tical world around his fulcrum of operation but
his pre-ordaiced conviction will use all indi-
cators as a suppoert to his decision, heaven-
born in confidence. The over-confident man-
ager forsakes an openness of approach and
conditions analysis to a foregone conclusion—
thereby putting the cart of decision-making
before the horse of analytical framework.

Image Building by Riding the Wave of

Confidence

Take the case of the Minister who predicts
and promises, ratsing peaks of prosperity in his
ministerial sphere. Interestingly, recently a task-
force scheme has been formulated at highest
State level to watch fulfilment of promises made
by Ministers on the floor of the Parliament.
Amusingly, the scheme envisages a check on
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Ministerial confidence vacuum-—born like the
immaculate conception, riding hig
of evanescent public memory.  In a different
coqtext, but equally powerfully, such wild
series of confident prediction, are usyaj for the
managerial hierarchy. Hoepe springs eternal in
the human breast-—goes the old saying, The
managerial career mounts high on the sh.ouldcr
of confident hopes turped hallucinations, brid ed
by powerfu] girders of unassailable abe’rrati(;gns
The confident statements, whether jn the Man-'
ag‘?rial Board or to the Public, is a great image
builder. Qur Managerial system sijll va]uzs
plans and promises more than their realization
The reasons are several, Firstly, a promise is‘
more easily formulated in good English; the
results have little obvious means Ofinde’xing
Secondly, appraisal of results is boih time-.
taking and technical —which lie beyond the
access or inclination of most of the audience
Thirdly, the setbacks and defaults from the:
promised haven are so clearly and logically
marshalled that nobody seems to doubt the right
to managerial failure, Finally, promises and
new norms are so frequent, fauscile and progres-
Stve that stock-taking seems naive and the
sacrilegious and the progressive onlooker is
trained to look forward for continuous feeding
On promises.

h on the wave

Confidence by Reflection—the Magic of the
Hearsay

in managerial acceptance, the confidence
others have in a manager, is of larger moment
than the confidence the manager has in himself.
This is the game of confidence by reflection and
the charm is cast by hearsay.

Such borrowed confidence is the obverse of
quid pro guo built and sustained by sheer show
of confidence indiscriminatingly to others. 1t is
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a case of shadow feeding on shadow, and aggre-
gating finally 1nto such thickness that it pro-
duces the iltusion of corporal existence. Despite
this magic confidence which is building castle
even without the air—the system is naturally
brittle and vulnerable. All that is needed to
fiatten this air-filled balloon isa prick of the
needle. And this happens in real life man-
agement when suddenly, like the saturn of
«Paradise Lost’, the manager-hero falls from
favour and sweeps through the space into the
dunghill of oblivion.

The Committed Confidence Versus the Confi-
dence without Stake

In professional hierarchical management,
the stake of the individual manager or the man-
agerial group is a shadow ora silhouette with
little (or mone) link with the end commitment.
The accountability system is so nebulous or
volatile that the so-called pinning down isa
phrase of perfection. Unless the substance be-
hind each show of confidence in a manager, and
the group led by him, is drawn in thick oil
colour, and indexed with measurable dimensions,
the parade of confidence is unlikely to reach
behind an idle scheme of unreckoning brag and
bravado.

Years ago the Comptroller and Auditor
General of India hit upon the concept of Per-
formance Budgeting. The idea behind this new
definition was fairly rudimentary—just to see
that what one seeks to achieve with a rupee of
resource in a unit of time is indeed realised.
With customary fanfare the scheme was ushered
in, specially in the rich field of experimentation,
namely, the expanding Public Sector. Yet, the
efforts were perfunctory, the format of the
exercise erratic and the result minimal or
illusive.
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In a dash of result orientation and accoun-
tability system another epitome of good sense,
management by exception, was pushed as an
instrument of modernisation. Very soon it was
observed that the exceptions exceeded confor-
mism and everything was discrepant or aberra-
ted. Secondly, when looked in closely, the
basic yardsticks were found so garbed or slip-
shod that exceptions ceased to have the remo-
test significance. Thirdly, the defence for the
deviations were found almost always so con-
vincing as to make conformity {to standard or
rule) appear foolish or criminal.

Recently the C.O.P.U. have reccmmended
management by objective in industry and speci-
ally in Public Sector. This is not the place of
reviewing this latest fad but suffice it to observe
that the failure of this sophistication is bound
to outshine its prodecessors.

In all these, as ever before, the confident
manager will get away with the largest of the
discrepancies for the soundest of reasons —with
funnily, all the credit for the most zffective and
facile object-setting.

The Vicious Circle of Confidence

Once confidence is taken as a motto and a
mantle—as an instrument of carecr success,—
and it is effectively ghifted from the deriva-
tive of confidence—it can initiate a vicious
circle in group administration. It would then
take a form as in the diagram cn page 191.

The rotatory cycle is initiated with the thick
skinned confidence, feeding upen itself and
growing in stature like the proverbial green-
eyed jealousy. Confidence such as this for-
sakes rcason and shuns raticnality. It is imper-
vious to arguments and brazen against shifts
of circumstances. The confident manager,
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START

DISASTER

CONFULION

therefore, emits irrazionality. In the next phase
of the cycle there is inconsistency, bred inevitably
by irrationality. Consistency is a virtue which
keeps tune with environment. Administration
of group function is dynamic equilibrium, with
forces continuously set up in the encircling situa-
tion. Consistency is thus a moving harmony
which maintains wave length in unison with the
spectrum. Given inconsistency, must follow error
and then, inevitably, confusion, just as discord
overtakes a breach of harmony. From con-
fusion to disaster in the attainment of objective
is but one step forward, or is it one step back-
ward. An overconfident echelon in the hier-
archy is bound to pretend and practise a still
stiffer dose of confidence to cover up the setback
and the Cycle of Decay is both complete and
self-propeiling.

The Mischievous Confidence

A pretence can be relatively harmless when
it is the product, largely, of thoughtless folly;
but pretence, can also be wicked. In Man-
agerial direction the exuberant confidence has
more than its natural impact. The confident

BUYOANT COMFIDENCE

IRRATIONALITY

INCOMSISTENCY

ERROR

partner in a managerial debate (take the case
of typical Board Ram decision-making) can
bulldoze competent colleagues with avalan-
chian facility. This happens for several
fortuitous, yet empirical, almost inevitable,
I€ASOnNSs.

A Board agenda is mostly a spurious collec-
tion of humdrum, pending matters, hastily and
lazily thought out by the Secretariat and Direct-
orate, interspersed with special items, charac-
terised by strategy, superimposed emergency or
muffled self-interest of the performers. It
follows that no single Director is interested in
any but a few of the items placed on the table.
The memo and briefing papers for the items
invariably conceal more than they disclose.
This is so, firstly, because of the relatively
harmless reason of poor data support from the
field and the Secretarial disinterest and lack of
preparation (often due to last-moment hurry
after a period of hibernation). Secondly, what
is worse, presentation is mostly a well-cooked
dish-—fully loaded with the suggestor’s inten-
tions—(with  varying degrees of prejudice,
predilection and ulteriority in motivation) and
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not free from a liberal usage of suggestio falsi
and suppressio veri,

The inevitable rush and haste mark the
preogress of Board meetings, freely bejewelled
with pleasantries, witticisms, tea, coffee, cashew
and food. Each Board member vies with the
others to speed through the items till he reaches
the lone one of his interest, when he jumps on
it, like the huwk on its prey, and with the help
of the pre-arranged chorus of one, two or three,
and the non-chalance of the rest, sufely har-
bours it into his net.

The masterly lack of touch of the Board
members with problems in the field, and down
the management line, matched only by an
equally powerful lack of interest in affairs—
transforms the Board room into pantomimic
debating centre. A confident performer glides
through this atmosphere as facilely as knife
through butter. Lack of understanding, lack
of awareness of the problem in all its ramifica-
tions, lack of interest and finally the bromide
of the gentecl atmosphere of the Board room,
make all (but thc personally interested) mem-
bers as condescending and pliable as charac-
ters of a shadow performance.

Any residual vigilance is buttered and
sweetened off by the inevitable quid pro quo—
either as a return for a good turn done, or in
hepeful anticipation of a return in future.
Dasaratha’s turn to repay Kaikai is perhaps
an extreme version made epic in the Ramayana,
but the wubiquitous quid pre guo, in various
miniature shapes and forms, are all too per-
vasive in our administrative scheme. A system
of encashing power where it exists has widened
into a network, and its multiplier eftect, through
induced power system, cqually operates at all
levels of the decision-making Table.

THE ANATOMY OF CONFIDENCE

Finally, confidence—which is often transla-
ted into raised voice, gestures and histrionics,
covers up weakness (in a case ), adumbrates
irregularities, and breaks down any honest
resistance—may be as damaging, for there is no
necessary reasen why personal aims of top

manager should coincide with organisational
objective.

Confidence as a Cloak

The confidence artist in management hier-
archy is bound to include persens who seek
personal ends.  This is inevitable in any group
or institution. One of the most difficult and
absorbing areas of management is putting up
sustained defence against conduct of affairs
not prudent, above board or bonafide. This
1s an area where vested interest, once developed
spreads roots on all sides.  All the confidence
that & manager can trump up is paraded across
the table to display commitment ( of the pro-
poser ) to the issue, which almast always
muflles potential critics into accepting silence —
for, why incur displeasure of 1the colleague who
might help, Heaven knows when.

A Board Director can, thercfore, usec the
authority and sovercignty of the Managerijal
Board to serve any personaiends. This need
not necessarily mean corrupticn or irregularity

but may be duc to prejudice om matters con-
cerning-

(1) Operation

(2) Policy

(3) Defining objectives

(4) Manpower placements and policy
(5) Pursuit of quid pro gquo

But, for the organisation, the result of this
sustained bias, predilection and the practice of
ego can be easily disastrous.
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Confidence and Public Relations

The trumped up confidence is perhaps no-
where more misguiding than in public relations.
The disability of a logical performer is that he
easily understands the weakness of his own
case when it cxists. In public relations the
image is the most important. The best image
builder is the most confident manager who, like
Goldsnuth’s village school master, can argue
when vanquished still.  Confidence is necded
to supply this necessary crudeness which excels
in unabashed obstinacy. The public image is
uspally skin-deep and with a good clever
make-up the confidence trickster can often
build and bolster an image much above its
desert. Confidence can dazzle which trans-
forms grey spot into the illusion of blinding
peak.

The Opportunistic Merry-Go-Round Con-
fidence '

The artist in this special brand of con-
fidence is a good negotiztor who scores by
thickly laying the plaster of confidence over
areas which are thin or scere. The confident
business manager can create twilight condition
to convert ugliness and black spots into impre-
ssionistic imageries. No bluff works weil
enough without the lime light of codfidence
focussed on it.

Sapping Confidence in an Anticyclone

In management hierarchies the superior con-
fidence has the knack of devouring the smaller
confidence—much as the big fish swallows up
the small one. This one single function is
enough to convert the democratic hierarchy
of management into the despotic feudal over-
lordship. The impact of this superior, overriding
confidence is visualised as in the diagram here:-
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Where two reverse currents are gencrated—
(i) a series of confidence streams flowing from
the top echelon and (ii) a series of counter-
streams of dummy confidence flowing from
levels below in opposite direction. The induced
atmosphere from this inflow of dummy con-
fidence, which pervades the operational area, are
characterised by error, inconsistency, camou-
flage, poor show, confusion and ultimate
absurdity.

The Circle of Decay breeds the virus of
Confidence sans Conviction, Down the man-
agement line, like in an anticyclone, the placid
surface of ebullient confidence hides a festering
whirlpool where death, decay and disaster turn
inward into the womb of darkness.

The Confidence of the Personality Cult

A survey of the Agenda of any major com-
pany for five years will reveal a position roughly
that between 70 to 809, of the agenda items
are engineered, either to call out fire brigade
action to stall crises or to fulfil prejudice of
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personalitics. In retrospect, and from the long-
term Company objective, the items would
mostly appear futile and frivolous. Of the
remaining 20-309;, items, another 809, will be
products of ephemeral interest. Each non-
essential decision creates many more fissiperous

THE ANATOMY OF CONFIDENCE

reactions,—away from the core of desirable
objectives which take time of the managers
and sap strength of the organisation. A deci-
sion is never neutral; if it does not produce
positive result it is bound toset up negative
forces,

Whether it is Newton's Law of Reciprocity
in the physical world or Emerson’s theory of
Compensation in the world of psyche, a force
is never uni-active. Further, a wave struck
at a higher level creates concentric circles of
progressively larger radii, which encompass
wider segments of administration as the wave
travels down the lower echelons. Too many
non-essentials in a decision-making area gene-
rate not only dissipation but also mutilation

of virility in the body economy. A symbolic
diagram here shows this interplay of forces.

Once again, in the paradoxical scheme of
this universe, there is hardly anything including
the most coveted which cannct degencrate to
a positive evil. The virtue in Confidence is onc
such potent facet of administration which has
often turned to vice by illjudged, mal-inten-
tional and misdirected perpetration.



Research Approach For Multi.
Machine Manning

K.S. Narasimhan* & T.V. Shunmuga Sundaram**

Several papers have appeared dealing with the problem of determining the effective
production rate of a group of machines under the care of an operator. Most of them are based
on Poisson Formulae and some others applied algebraical relationships to determine the pro-
ductivity of the machines. However the resuits obtained up to now are either difficuit to apply
because of the need of special tables or too limited in scope to be generally useful in practicé.
Also, they require skilled personnel. By contrast the formula obtained by Luis Mazzotti are
easy to use, they resenble as closely as possible the actual industrial situation, and permit
anyone to determine rapidly the productivity standards for muitimachine assighments, But it

does not closely fit the actual industrial situation where the multi machines are handling diffe-

rent type of products.
industrial situation.

MULTI-MACHINE assignment is one where

more than onc machine is operated by a
single operator. The solution to many multi-
machine assignments involves the calculation of
machine interference idleness and operator idle-
ness which are caused by assigning more than
one machine to a single operator. Machine
interference idleness is the time that a machine
is idle because the operator is servicing another
machine in the group, Operator idleness is the
time that the opcrator is idle because all the
machines in the group are running automati-
cally.

Two general types of problems occur in
multi-machine assignments. They are: (1) ran-
domly serviced machine and (2) systematically
serviced machine serviced by the operator,

*Chief Industrial Engineer, Wheels India
Madras.

**[ L. T. Trainec

Ltd.,

So in this text, the above work is

modified to suit the above-said

In this text, a formula is given for assessing
the efficiency of a group of automatic machines
which are systematically serviced under the
care of onc operator.

The efficiency of a machine :ndividually
tenced by one operator is apparentiy unity,
However, the efficiency of a machine tended
in multiple is unity minus the portion of time
the machine experiences interference,

The production cycles of most machines are
regular rather than random. Typically such
machines arce idle while being unloaded and
loaded. Then they produce automatically for
predetermined fixed periods of time during
which the operator’s attention may or may not
be required. When the operator’s attention is
not required during a machine’s automatic
producing time and when such time is propor-
tionately great in relation to its required unload-
ing and loading time, it is common practice
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to assign the operator several machines.  These
machines may be alike or different, producing
the samc or different products,

The machine cycle of an automatic machine

having automatically contrelled  machining
time is illustrated below :
EaThith o, . R
v'aﬂ _———ﬁ{ o S A L PR
[P — = MLl T Re — ’I
k-—— e AL M e e ——— )
—_—
GRAZoL Gen RO N DR L M-

The width of the diagram and its paris
should conform to a conveniently selected
horizontal time scale. The cross-hatched parts
of the diagram represent operator work time.
The space between the right angle bends at each
end of the hcavy line denctes automatic
machining time; the duration of this automatic
time is generally fixed by machine speed, fecds,
settings and the like, and is n=ually not contre-
llable by the operator of the machine. The
cross hatched work time not lying between the
right angle bends represents work performed
by the machine operator while the machine is
nonproductive (it may be running but not
producing). This type of work is conventionally
called “cxternal work™ ie. work performed
external to the automatic producing time. The
eross hatched work time lying between the
right angle bends of any given heavy line
(automatic time) represents work performed by
the machine operator during the machine
automatic producing  time.  This  type

MULTI-MACHINE MANNING

conventionally referred to as
“internal  work”, or “‘‘anciliary work™
ie. work performed in (during) automatic
time. It is desirable, although rot always
possible, for the operator to perform a ma-
ch'ne’s Internal work requirements immediately,
after the beginning of that machine’s automatic
production time. Frequently, howcver, some
internal duties must be performed just prior to
the completion of the machine’s automatic pro-
duction time.

of work Is

It may or may not be necessary for the
oparator to closely observe the cutting or ma-
chining requiring the automatic time. When
attention is necessary, time spent on it should
be classified as regular internal work. Also
work performed internally during a given
machine’s automatic time need not necessarily
be performed at that machine; during the
automatic time the operator may perform
some assigned operation or inspection involving
another product,

MATHEMATICAL DEVELOPMENT

External working time for N machines are
Fvs Xy X s oo X, minutes.

Internal working time for N machines are
Vi, Y2, Yge v« orr - Yo minutes,

Automatic time for N machines are
Z1s Zyz Ly srore oo Z, minutes.

Total available minutes per shift per operator or
per machine
=V minutes/shift
Efficiency of the group of machines
=K
Number of stops per shift due to interference
(from Gantt Chart)
=F stops/shift
Number of machines assigned to an operator
=N machines
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Number of patrols (service) given by the
operator for st machine/shift
VE
P: :g_T_“Z:
Number of patrols (service) given by the
operator for 2nd machine/shift
VE
P Tt
Similarly
Number of patrols (service) given by the
operator for Nth machine/shift
VE
" Xut2a
Therefore total number of patrols (service)
given by the operator/shift for N machines

:P=p|+p2+..---. - .+pN

1 1 1
=YE (x1 4z, + Xo+2Zs otk Xn+2n)
Total avail-1)

Pn

able minu- | Operator Operator work-

tes per shift » = idle time +4- ing time per

per opera- | per shift shift

tor

Operator working time for 1st machine
=(X+v1) ;

Operator working time for 2nd machine

. =(X2Y3) P2

Similarly

Operator working time for Nth machine
=(Xx+¥x) Px

Therefore total operator working time for N
machines per shift

= (x1+¥1) 1 + (Xa+y2)pet ... +{Xx+¥x) Px
N

=3  (NFy¥)
i=]
Therefore total operator working time/shift
N
=3 (xitydm
i=1
= PxS§
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Where S=average time the operator is engaged

between two  successive  patrols
(service) in minutes.
Therefore
N
2 (XstYo)ps
— i=1 S SIS —
4y, X2ty Xt
VE 1 2 K yN
(x1+21 + Xz+2, Tt xﬁ+zﬁ)
1 I |
E . e e
(X1+21+x2+22 - XN+ZN)
le-.y} _Xg+ Ya + EX Xn+¥x
S X142y Xpt+z, T Xg+Zy
1 1 L1
XF2  Xetz, | Y Xgtz

The following identity hold :
Average waiting time/stop due to
interference=S§

Machine minutes lost/shift due to
ference=F xS

inter-

Machine minute available/shift=V x N
Efficiency of group of machines

Machine min.

E= available per — Machine min.

shift lost/shift
Machine minute available/shift
Therefore
E= VN__ES
- VN

N
Operator idle time/shift =V—3  (x,+¥:) py
=]

=

N
=V-VE—5 Xi+Ye
=1 Xtz
N
=V(l—E 3 X+

i=l Xz
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Operator idle time N x;3-vy
in percent of V(II—E 2 x4z
elapsed assignment =1

time =

v

N x+vi)
=(—E 3 x%7,

)

PRACTICAL APPLICATION

It is the aim to find out the group machine
efficiency and the operator idleness when the
group of machines assigned to an operator in
an automatic machine section.* In this section
different types of products are handled by the
machine at different times. The work performed
by the operator as external work, is bar feeding
to the machine such as loading and unloading
the bar to the machine. The work performed
by the operator as internal work, is ancillary
work for the machine such as walking, getting
the bar to the machine {rom the store, cham-
phering the end of the bar, gauging the compo-
nents, collecting the finished components
from the machine, washing the components in
kerosene, removing the chip fiom the machine
etc.

For the practical application of the formula
that has been derived, four automatic machines
are considered. The data has been collected for
these four machines, each handling different
types of components. So the timing of bar
feeding time and ancillary working time and
automatic time for these four machines each
handling different 1ype of products are listed in
the following table.

*In M/s. Sundaram Clayton Ltd., Padi, Madras-50

MULTI-MACHINE MANNING

Table-1

Machine
Time

1 2 3 4

Bar feeding time

in minutes X, 2.354 1.408 2.167 2277

Angillary working
time in
minutes yi

18.348 4,554 14.487 12.309

Automatic time in

minutes Z 124 122 103 117

Then the Gantt Chart for these four
machines are prepared, considering each ma-
chine is attended by one operator. Then the
approximate number of stops per shift due to
machine interference is determined, i.e. the
number of machines interfered is determined.
In the chart the number of dots are represent-
ing the number of stops of machine per shift
due to machine interference. From these data,
the group efficiency of machines and percentage
operator idleness are calculated.

The number of stops per shift F = 28
Available minutes/shift VYV = 540 minutes
Number of machines assigned
to an operator
N
2 Ny
=1 x;+z;
N
5 1
=1 Xtz
20.702_|_ 5.962 16.654 14.586
126354 1 13.608 ¥ 105.167 T 119.277

N=4

S=

1 1 1 1
26354 13.608 105167 119.277
= 8.9 minutes
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Therefore
E = VN—FS = 540x4 — 28x89
T ¥N - 540x4
= 0.885
Efficiency 88.5%
Operator idle time N
in  percent of Xi+ ¥
elapsed assignment — (]"E i2=1 X;—!Zi)x 100
time
= (1—0.855x 0.882)x 100
= 22%
TESTING THE VALIDITY OF THE
FORMULAE

The Gantt Chart is prepared for the four
machines assigned to an operator. From the
chart, the total time of machines lost due to
interference is found out and the efficiency of
group of machine is determined. The opzrator
utilisation time is also determined from the
Gantt Chart by looking at the time at which
the oporator is engaged with the machine. From
this operator idleness percentage is determincd.

From the chart, the total machine time lost
per shift due to interference =302.2 minutes

Operator utilisation time =402.124 minutes
Group efficiency of the machines

540 x4—302.2
=—mowa X 100
=0.86 x 100=86%,

Operator idleness in per cent of elapsed
assignment time

540—402.124
=T 540

So the actual efficiency and percentage ope-
rator idleness so determined are compared with
the values obtained using the formulac. It shows
that they are very close and resemble each
other. So the formulae obtained is of value
to find the group efficiency of machines and

% 100=25.5%
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the percentage operator idleness with some
allowable percentage of error.

Conclusion

Some more applications are considered to
test the validity of the formulac. By consider-
ing (1) the first three machines or (2) the first
two machines, or (3) the last two machines in
the above-said application assigned to an opera-
tor the theorctical and actual group efficiency
of machines and the percentage operator idle-
ness are listed in the table,

Group ¢ffi- %, Operator
Number of machines ciency of idleness
assigned to an machines
vperator

Theo- Actual Theo- Ac-

retical retical tual
All Four Machines  0.885 0.86 22 255
First Three Machines 0.889 0.875 31 323
First Two Machines 0.925 0915 444 444
Last Two Machines 0970 0585 729 68

Since the theoretical and actual values

rescmble each other, very closely the group
efficicncy of the machines and the percentage
operator idleness found from the formula are
of good estimate. The formula s simple and
easy to use. It would also permit to determine
rapidly the group efficiency of machines
and the percentage operator idleness when the
group of machines are assigned to an operator.
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MANAGERIALL. COMPENSATION AND
MOTIVATION IN PUBLIC ENTERPRISES:
By Dr. Laxmi Narain; Published by Oxford &
IBH Publishing Co., 66 Janpath, New Delhi
1973; pp 157; Price Rs. 25.00

Public sector enterprises have offered «
thrilling as also ever-revealing scope for micro-
analysis of the various aspects of their working.
With a philosophy of their own, these enter-
prises have now become well established as a
major potential source for state revenues. To
what extent an objective like this is adequately
fulfilled, depends on the way these units are
managed. However, the shape and quality of
management, inits turn is, to a large extent,
determined by the kind of mental make-up that
the managers possess.

The present book accepts the challenge of
imponderables in management. It analyses
factors which influence the morale and motiva-
tion of managers. Therefore, the present level
of salaries and other benefits are probed into
in order to assess their possible impact on
motivation. Based on an empirical survey of
over 1200 senior managers m 47 important
public enterprises, it also discusses the contro-
versial question of managers’ commitment to
the public sector.

Sponsored by the
Committee of the Planning Commission, the
project was conducted on behalf of the Institute

Research Programmes

of Public Enterprise, Ivderabad, Its five
chapters contain analytical description and
portray the conclusions in logical and clear
terms,

In order to get an idea of the relative im-
portance of the various motivating factors to a
manager, it is necesscry to know the magnitude
of gap between his levels of expectation and the
present fulfilment of various needs. Qrdinarily,
the higher the gap the greater is the attention
needed to reduce it. This analysis reveals that
managers regard the feeling of worthwhile
accomplishment as the most important to them.
Besides, the decision-making authority is found
to be an area where the need gap is pretty
low.

As for managerial compensation, the salary
and fringe benefits structure of most enterpriscs
reveals that it is modelled after the Government
systemn. The author suggests that the philosophy
of public enterprises should be not to pay lower
than what the managers can get in private
sector units. He, however, adds taat in the
context of the socialistic pattern of society,
large scale upward revision of pay may be
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difficult. The top executives may be allowed
bonus like other employees without pegging the
salary for purposes of honus calculation.

An important chapter 1s devoted to the
study of views of public sector managers. The
analysis of their views confirms that there is
inadequacy in the belief of the managers in the
matter of their being committed. Also, there
is lack of proper perspective about ‘perfor-
mance’ of public enterprises. Managers’ belief
in the value of the system in which they operate
is not present to the extent required. The
author concludes that “*we have a long way to
go to create a band of managers with a sense
of dedication to the cause of the public sector.”
He suggests that it is absolutely essential that
the public sector managers identify themselves
emotionally with the worthwhile objective they
are seeking to achieve.

The handiing of the survey as also its
methodology appear to be quite appropriate
and scientific. Professor Laxmi Narain deserves
commendation for quantifying factors that are
difficult of assessment. The data collected
have been subjected to a rigorous statistical
treatment.

The book must motivate all manner of
managers in understanding their own actions

and reactions. The Government will also
benefit by it in rearranging its managerial
philosophy.

—NavIN CHANDRA JOSHI

POWER DEVELOPMENT IN INDIA : By
K. Venkataraman; Published by Wiley Eastern
Private Limited, New Delhi, pp. 166; Rs, 20/-.

This is claimed to be the first book of its
kind to decal with the financial aspects of power
dcvclopment in India. It delineates the trends
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in power development over the five-year plan
periods and covers special aspects of power
development including rural electrification,
union-state relations, foreign aid and the growth
of electrical engincering industries. Its major
conclusion is that on the financial side
the management of the power sector in the
country can be definitely improved at various
levels— operational, administrative and policy
making. In view of the fact that hitherto there
has not been much of concern on the financial
aspects of power development and this publica-
tion should well initiate serious thinking on the
subject,

The possibility of improved financial mana-
gement is two-fold, namely, cost reduction
and revenue optimisation. The management
of the various electricity boards in the country
cannot be considered satisfactory. Itis rarely
that commercial considerations play part in
their functioning. Neither in the matter of load
development nor load disposal, the Boards can
claim earnest cendeavours, The publication
which has at length dealt with the financial
trends in electricity operations and rural electri-
fication has highlighted the specific areas that
call for immediate steps both of administrative
and policy nature. Creation of additional
transmission facilities, balanced development of
bydro-thermal schemes and nuclear schemes,
the need for diversifying manufacture of electri-
cal engineering products, the role to be played
by foreign aid in the country’s power develop-
ment and last but not the least, Union-State
relations in power development are some of the
specific fields for closer attention.

“The book breaks new groundsin many
respects: in the subject analysed, the pers-
pective offered, and the extensive data pre-
sented

—V.D.N. Rao
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COMPUTER AND LABOUR PROBLEMS IN
INDIA : By K.R. Bhandarkar and Raja
Kulkarni; United Asia Publications, Bombay;
Rs. 25/-.

As the title of the book suggests, it concerns
with the effect of computerisation on the
industrial workers. But the authors have also
made efforts to pinpoint socio-economic effects
of computer on a stagnant society in a develop-
ing country like India. The book reveals how
deep penetration the computer has already
made in our industrial activity during the last
decade or so without the knowledge of the
public at large. In the shrinking world, ideas
travel faster and the indusiry which is pro-
duction and productivity conscious is quick to
acquire foreign technology that is labour-saving
and also capital-intensive. By and large,
workers in the computerised sector of the
industry and offices, as the authors have pointed
out, have not been adversely affected; on the
contrary they are benefitted in the form of
higher emoluments. But what about dire need
of employment for rising population that has
created socio-political complexities ?

Perhaps, the authors are conscious of this
fact and therefore, they have covered the whole
gamut of social, economic and political activity
of the society. In doing so, they have come
to the conclusion that computerisation and
automation of the industries will helpin in-
creasing production apd reducing the cost of
productior and such production can be ex-
ported. By implication, they are laying stress on
export industry though it is a moot point
whether such industry will be able to compete
in the advanced countries because, after all, the
new technology is imported from the advanced
countries where it has been undergoing constant
improvements,

BOOK REVIEWS

Another point is that import of technology
entails a huge burden of what is cuphemistically
called “aid”’. It has now bcen proved that this
aid and servicing thereof has become so great
a burden on developing countries that they
have to seek fresh aid only to meet the servic-
ing charges and repayment of theaid. It is
time for the developing countries who have
developed a love for western imported
technology to think if thut sort of technology
1s necessary at all. It should be remembered
that the first steam engine was discovered and
developed by the sons of the scil. It was not
imported. The imported technolegy makes no
headway in the stagnated socicty which psycho-
logically reacts against it. It is zlways better
and also possible to discover the mechanical
aid for economic development in the soil itself.
This has been proved by various new devices
discovered by Indian engineers and even the
workers who are actually working on the
machine. The point is, unless the machine is
grown on the soil itself, it cannot take route
in the society. Therefore, the whole concept
of economic development and the way in which
it is to be achieved has to rethought.

The authors are appalled at the “dual nature
of man” which has given rise to *forces that
cause tension, harm and destruction™ and
which appear to have been “let loosc over the
better feeling of liking natural life of peace™.
This situation has arisen because a small “elite”
has come to occupy seats of power and purse.
They hardly scem to be interested in the multi-
tude that lives in the countryside. The deve-
lopmental plans are not successful because they
have been thrust on the people (Jaunata) from
above without knowing what is the actvual nced
of the people for whom they are meant. In
fact, these plans are formulated to meet the
needs of the elite and to an extent the urbanite,



T il T—

BOOK REVIEWS 205

To remedy the dismal situation obtaining at
present, the authors have taken resort to the
Constitution and the directive principles therof,
In practice, they should have seen that the
Coastitution and its directive principles can
always be manipulated by the elite thatis in
possession of power and purse. If this situa-
tion has to be changed, the better way for the
trade unionists and the social workers would be
to go to the poorer secticns of the socicty in
the countryside, make them aware of their
rights and privileges bestowed on them by the
very constitution which is now being utilised to
suppress them. Unless this is done and the
poorer classes who are residing in  the country-
side are organised, any amount of present day
developmental planning and the import of highly
sophisticated technology will not help get the
country as a whole out of the morass.

As the authors have themselves raised
certain vital questicns, it would be better if
they find themselves committed to enlighten
the reader on the above observations in another
book. All the same, the present book makes

a worthwhile reading.
—SMD

countries ranges between 309 and 50% of the
gross national product, the consumers’ co-
operatives are limited to only 2% to 39 of the
retail trade.

The authors have meted out a very lucid
treatment to basic aspects of a retail store, like
location, assortment, pricing, sclling systems,
shop front, layout, placement of goods and
display. The knowledge of these things would
benefit any rctailer. The authors go further.
They emphasise on salesmanship, customer re-
lations, sales budgeting, sales planning and
other allied matters.

Chapter III entitled, “Feasibility Study™,
enhances the value of the book. “Opening a
branch without a proper feasibility study should
be treated as a serious lapse on the part of the
management:””  So comment the authors. They
are right and a feasibility study must be com-
prehensive and embrace all aspects of retail
selling. The work is not erudite. Perhaps it
is not meant to be. Itis meant to be useful.
It achieves that objective.

—G. C. AWASTHY

SALE—A PROFILLE: AN INTRODUCTION
TO SALES MANAGEMENT IN RETAILING
By R. Arvidsson and S. Dandapani; Publi-
shed by International Cooperative Alliance
(Regional Office and Education Centre for South
East Asia) New Delhi, 1972; Pp. 132: Price
Rs. 20/-,

The sub-title of the boock “An Introduction
to Sales Management in Retailing” clarifies the
scope of the book, There is, however, one
more constraint. The authors have kept in
view mostly retailing by consumers coopera-
tives. Whereas volume of retail trade in most

UNDERSTANDING FINANCIAL STATE-
MENTS : By John N. Myer, The Mentor Execu-
tive Library, New York, 1968, Pp 206. Price
§ 1.25,

UNDERSTANDING COMPANY FINAN-
CIAL STATEMENTS: By R.H. Parker, Pelican
Library of Business and Management, Middlesex,
England, 1972, Pp. 132--48, Price 60p.

A key to the understanding of the corporate
affairs is the ability to read, between the lines,
the financial statements with particular reference
to what precisely they disclose and what they
do not. There are several interest groups con-
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cerned with the affairs of corporations or com-
panies such as the shareholders, creditors,
employees and the government, apart from
managers in charge of different functions within
the enterprise. The focus of attention varies in
each case. Not all those interested in these
affairs are adequately equipped to sift the rele-
vant information from these statements for an
idea as to how the affairs of the corporation are
being run and with what effect. Exhaustive
literature on different aspects of accounting is
already available but the nature of such litera-
ture being specialised, it does not always help
the lay user of these statements to get into the
essential details straight-away, In these condi-
tions, the slick volumes under review arc useful
addirions to the existing literature on the sub-
ject. Both the authors are professional accoun-
tants and they assume no prior knowledge on
the subject on the part of the reader. The
communication patterns adopted in both are
suck that the lay uninitiated reader can easily
grasp the niceties of the subject and apply them
in practice.

Myer's book is oriented towards the
American law and practice of accounts while
Parker’s is British. The variations in law and
practice apart, the basic matter presented is
relevant generally. To the Indian reader, these
books offer a background in which the Indian
law and practice of accounts can be better
appreciated. Indeed, the Indian Companies
Act has made the understanding of corporate
accounts rather difficult. Nevertheless, the pre-
paration and presentation of accounts are
similar in most countries. Interpretation of the
accounts and the different questions involved
therein has a large common ground. Both of
these books would considerably assist in this
context. The questions of law should not act
as a scare to the Indian reader. Myer covers
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his discussion in fifteen chapters. The first six
chapters deal with matters related to “he finan-
cial statements, their contents and naturc as
regards a service individual proprietorship, a
merchandising partnership and a manufacturing
corporation-—stressing the features of service,
trading and manufacture while at the same
time dealing with the distinct formal patterns
such as the proprietorship, partnership and
corporation, The next six chapters relate to
the process of accounting, comparative state-
ments, cash flow, measurement of change and
proportions and case studies, The last three
chapters throw light on three important aspects

of cost accounting, namely, historical cost,
predetermined cost  and cost-volume-profit
analysis.

Parker, on the other hand, divides his book
into nine chapters, The content and character
of annual reports including accounts and
guestions of taxation and audit cever the first
three chapters. Analysis of accourts including
tools and techniques of financial analysis, parti-
cularly ratio analysis, takes the next three
chapters. Sources of funds and accounting for
inflation are discussed in chapters seven and
eight respectively. Summary and reading guide
arc given in the last chapter. The demonstra-
tion of double entry in terms of analytical
relationships and a glossary of accounting terms
are highly relevant appendices. Also given as
appendices are two cases of accounts of two
well-known British joint stock companies,
giving an intimate idea of how accounts are
actually presented in practice.

In short outlines these two books tell a
good deal about accounting and how accounts
are analysed. To the initiated, the discussion
may appear skimpy and inadequatc. To the
uninitiated, the oversimplification may rasie
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suspicion, particularly in view of the mystery
surrounding business accounts. Ncedless to
mention here that the statements made by the
authors are all authentic and need not be
doubted. Asintroduction to the subject, both
the books should prove their mettle to the
Indian reader, despite the legal differences and
contents of disclosure compulsory under the
Indian Companies Act.

—P. CHATTOPADHYAY

EMPLOYMENT RELATIONSHIP IN THE
BUILDING INDUSTRY : By C.K. Johri and
S.M. Pandey, Shri Ram Centre for Industrial
Relations and Human Rescurces, New Delhi,
1972; pp. 208, Price Rs. 23/-.

The story of workers inthe building industry
is one of woe, In termsof employment this
industry 1s one of the largest single industries in
India and it employs over two million workers.
In Dethi alone, where the study under review
was made the building industry employed more
than 35 thousand workers. The en masse ex-
ploitation of as large a number as this will
not be permitted in many places.

So much so that till 1954 even basic infor-
mation on this large workforce was not
available with the Labour Burcau. A hurried
survey was made that year to enable India to
join an [LO Committee! Since then the Labour
Bureau has produced a factual report and much
good and pioneering research work has been
done by the Shriram Centre, including this
one, sponsored by the National Building
Organization.

According to this report 96 percent of the
building workers migrated to Delhi from the
neighbouring state of Rajasthan and U.P. from
where they were forced out for lack of work,
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insufficient income or indebtendness. Here,
though they found construction jobs without
much of a problem, the working conditions for
this class in the capital of the country are
apalling. Even contractors of pgovernment
agencies like CPWD which are supposed to be
governed by Model Rules evade these with
impunity and without any fear of punishment.

The research team, for example, did not
come across a single instance of women workers
being paid maternity leave by the CPWD
contractors though they are committed to do
so. The contractors conveniently hoodwink
this rule by causing a short break in the service
of the expecting mothers before the completion
of the qualifying period of six months. The
Model Rules also state that on any work site
on which 50 or more female workers are emp-
loyed, two huts should be built for their
children under six. Two midwives should
attend on the children. The research team
did not find a single creche on any of the
sample work sites. Undernourished children
crawled around in dust and mud; infants
were generally left on a picce of rag under the
sun or near a tree and could be heard crying
for the attention of their mothers. The team
was informed that if the labour incharge of the
contractor noticed any mother nursing her
baby during the work time, she was likely to
be subjected to abusive language and ordered
to go back to work.

This is a glimpse of the working conditions.
Interms of ability to bargain, practicallyno trade
unionism exists. The workers are mostly illterate
and a large majority of them have accepted
their lot. The jamadar is the po-between and
takes advantage of both the workers and the
contractor; he makes only part payments to
the workers after deducting his commission.
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Each chapter of the study only reiterates in
what a weak position the workers are to fight
for their rights or betterment. This studyis a
job well done and the most useful part is the
last chapter giving suggestion on how to save
this large group of human beings from total
exploitation.

—K., K. Soeny

DIRECTORS : MYTH AND REALITY : By
Myles L. Mace, Division of Research, Graduate
School of Business Administration, Harvard
University, Boston, 1971, Price § 6.

The precise role that the directors actually
piay and should play in the corporate affairs
has for long remained a matter of notion and
guess,  Practices have varied in each country
as between companies apart from country-
wise differences. The debate as to the most
appropriate form of directorships has been
long-drawn and inconclusive.  In this context,
one may perhaps distinguish between private
and public limited companies as also between
the Government and Non-Government com-
panies. Indeced, in countries like India, this
distinction is essential.

During the last decade, a number of search-
ing studies have been published in the U.S.A,
throwing up significant facts and analyses of
the functions of Boards of Directors, parti-
cularly those of outside directors. On the
trails of the study by Copeland and Towl] (1947),
The Board of Directors and Business Manage-
ment, one may mention the report from
National Industrial Conference Board entitled
Corporare Directorship  Practices (1967) and
Harold Koontz, The Board of Directors and
Effective Managenmient (1967). Several other
studies have recently been published, throwing
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light on different aspects of the roles that the
directors play in corporate management and
corporate affairs in general with reference to
conditions that obtain in the United States.
Professsor Mace confines himself to a discussion
of the roles of outside directors in large and
medium sized companies engaged in the field of
manufacturing, mining and retailing activities.

The study underlines the prevaient view of
most presidents and outside board members of
these companies that the directors’ role is largely
advisory and not of a decision-making naturc
which devolves on management. This is a
significant pointer raised by Professor Mace.
The board members serve essentially as sources
of advice and counsel. A second role performed
by Board of Directors is towards exercising
some kind of a check for the president and his
subordinate management, The study explodes
the myth that Boards of Directors decide on
basic objectives, corporate strategies and board
policies; ask discerning questions and select the
top management, The survey stresses that these
roles of directors are not really as effective as
arec gencrally thought to be. In the typically
American context of divesting ownership from
control, the directors’ functions are determined
by the size of the company, the structure of its
control and the manner in which power groups
chose to exercise them.

The outside directors are chosen from
different respectable walks of Iife with reference
to their standing and the prestige that they
carry. They are busy people and as such the
time that they can devote is limited. The
monetary compensation that they get isalso
meagre. In the circumstances, the practical
effectiveness of their functions is rather restrict-
ed, to say the least. Professor Mace suggests
that the practice of having insiders as board
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members should give way to outsiders because
of the dimensional distinctions between the
board and the management of corporations.

In the Indian context, the study has a good
deal of relevance, particularly with respect to
the growing emphasis on the directors’ functions
and the increasing number of functional direc-
torships in companies, public and private
limited, as also belonging to public and private
sectors. In many cases, we have started think-
ing that Board of Directors and corporate

(Contd. from page 167)

7. Dipak Mazumdar, ‘The Marginal Productivity
Theory of Wages and Disguised Unemployment’
The Review of Economic Studies Vol. XXVI, No.
71, June 195%, p.191.

8. ¥.M. Dandekar : ‘Economic Theory and Agrarian
Reform’, Oxford Economic Papers, Vol. 14, Febru-
ary 1962, p. 172.

9. P. Wonnacott : op. cit, p. 296.

10. Hann Ezekiel : ‘An  Application of Leibenstein's
Theory of Underemployment’, Journal of Political
Economy, Vol. LXVIII, October 1960, p. 516.

11. Dipak Mazumdar : op. cit. p. 195,

12. H.T. Oshima : op.cit. p.262 (Footnote 1).

13, Prafulla Sanghvi : Surplus Manpower in Agricul-
ture and Economic Development, Delhi, Asia
Publishing House, 1969, P. 102.

14. Paul Wonnacott : op. cit. p. 297.

15. U.N., Measure for Economic Development in
Underdeveloped Countries, 1951, which mentions,
*The Significance of the term disguised is that it

applies only to persons who are not normally
engaged in wage employment. The disguised
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managers should be one and the same group.
That this view is not entirely correct has been
highlighted by Professor Mace on the basis of
first-hand information of the American corpo-
rate sector which has served as an example to
both British and Indian practices. The infor-
mation and analysis presented in the book make
it eminently suitable for a wide reading among
Indian corporate managers and directors,
students of management and teachers and other
interested public, including investors,

—P. CHATTOPADHYAY

unemployed are those persons who work on thei
own account’ (p. 7 of the Report),

16. Prof. A. K. Sen also holds such a view to be the
correct guideline.  See his articles, “An Aspect of
Indian Agriculture™, The Economic Weekly
Annual Number, February 1962 ard ~Peasants
and Dualism With or Without Surplus Labour",
Journal of Political Economy, No. 5, October
1966,

17. R.C. Saxena : Agricultural Labour—Wages and
Living Conditions in Meerut; New Delhi, Research
Programme Commitee, Planning Commission,
Govt. of India, New Delhi, 1969,

18. 1bid : p. 223.

19, Tbid : p. 224.

20. Dr. K.N. Raj (in the Capacity of the Director of
Agricultural Economics, Research Centre, Univer-
sity of Delhi) in a private communication to Clark
and Haswell quoted in their bock, The Economics
of Subsistence Agriculture, (20d edition), Macmi-
llan, New York, 1966.

2]. Harvey Leibenstein : E¢onomic Backwardness and
Economic Growth, New York, John Wiley and
Sons, 1957, p. 69,



Guidelines to Employers for Easing
Redundancies

A Working Party appointed by the British Institute of Management
has drawn up guidelines to help companies and individual managers tackle
the problem of redundancy.

The guidclines inter alia emphasize:

The need for a new attitude towards individual development and
mobility. The worst casualities of redundancy are those whose
training and experience have been restricted to a limited function
in a specialized company.

The need to anticipate redundancies earlier by more efficient
manpower planning.

The need for more careful recruiting procedures 1o ensure that
men with appropriate skills are hired.

The need for retraining to keep pace with changing skill require-
ments. More frequent transfers to other jobs within the company
are suggested even if it means demotion,

The need to review the company’s retirement and pension policics,
particularly the terms under which early retirement may be con-
sidered.

The need for companies to establish clearly understood recun-
dancy policies. This requires defining | the criteria for selection
for redundancy and the levels at which the decisions to give
notice should be made.

The need for companies to consider how they can help redundant

persons settle into new jobs with the minimum disruption to their
careers,

—International Management, Qct. 1972
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National Seminar on Total Energy and
Energy Substitution

(Vigyan Bhavan, New Delhi, 26-28 March, 1973)

SUMMARY OF PROCEEDINGS i

THREF-DAY Scminar on “Total Inergy
and Encrgy Substitution™ was organi-cd by
the National Productivity Council from 26-
28th March 1973 at Vigvan Bhavan, New Delhi.

The Sceminar was co-sponsored by the
Union Ministry of Irrigation & Power, Central
Fuel Rossarch Institute, Indian Institute of
Petroleum, Coul Board and the [ostitute of
Fuel (Londen).

Attended by some 200 experts from indus-
rries, planners and government represeniatives,
the Seminar was inavgurated by Dr. K. L. Rae,
Union Minister for Irrigution and Power. In
his inaugural address, Dr. Ruo emphasiscd that
unlcss the country embarked upon a plan for
doubling the power generating capacity by the
end of the Fifth Plan, the current power crisis
would be agsravated.  He called for the use of
alternative sources for producing energy since
the couniry did not have cnough oil. 1t was
nceessary 1o replace oil with cogl and nuclear
fuel, hesaid.  He suggested the setting up of a
committes to examine the problems of substitu-
tion,

Presiding over the inaugural session, the
Union Minister of Industrial Development,
Science and Technelogy, AMr. C. Subramaniam,
who is also President of the National Producti-
vity Council, advocated an enlightened and in-
tegrated approach to the problems of energy
supplies and utilization on a long-term basis
for the community as a whole. He wanted
technological tools used in the generation of
various known forms of enueray to be improved
and new sources and methods developed,
wherever possible. Dealing with the concept
of “Total Energy™, he said, the subjoct was
new even in the more advanced societies. By a
careful application of the priaciple, avenues
could be found for reducing drastically depen-
denee on puchased energy by various industrial
units, particularly in the fields of fertilizers,
paper-making, petro-chemicals, refineries and
steel.

Mr. Walker L. Cisfer, President of the World
Encrgy Conference, delivered the keynote
address at the Seminar. He said, it was most
important for a nation to keep informed about
the world encray situation because the new tech-
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nology developed elsewhere may have signifi-
cance to its own energy economy. A valuable
aspect of energy of particular interest to the
Seminar would be the ability to insert energy in
various forms into the production processes to
improve overall efficiency. The steel industry
offered a good example, he added.

Dr. H T. Meidav, Technical Advisor on
Geothermal Energy to the United Nations, who
was in India to help prepare 2 joint UN-India
Report on exploration and development of geo-
thermal resources, spoke of the attempts being
made all over the world to tap the energy bot-

tled up in the bowels of the earth and its pros-
pects in India. He mentioned that there were
about 230 favourable locations in this country
away from the coalfields where the presence of
geothermal energy was indicated in the form of
hot springs.

In all, 28 papers by 16 eminent authorities
were presented at the Seminar, For the benefit of
our readers, three of them and recommendations,
dealing mainly with the concept of total energy
and its application to Indian industries, are
given in this supplement immediately after the
summary of conclusions,

MAJOR RECOMMENDATIONS

1. Allindustiries coming up in future re-
quiring simultaneously large amounts of steam
and electrical power should apply the total
energy concept at the planning stage itself. For
this purpose, Central Electricity Authority/Re-
gional Boards of Electricity should be charged
with the responsibility of examining the project
report of all such industries coming up from
the total energy concept angle and whenever
necessary, suitable advice and modifications
should be suggested to incorporate total encrgy
concept to its logical conclusion. A Technical
Committee should be set up by CEA/Regional
Boards which should liaise actively with the
industry concerned not only for the purposc of
examining the application of total energy con-
cept but also for the purpose of reducing the
redundancy of capital eqipment to ensure gua-
lity and reliability of electrical supply.

2. Industries, which require substantial
quantities of electrical power and steam simul-

taneously, should be encouraged to generate
electricity by installing high pressure boilers
and back pressure turbines connected to an
alternator. Such alternators should be allowed
to operate in parallel with the Regional Electri-
city Grid, wherever possible. In order to derive
{ull benefits from the total energy concept and
not to waste any valuable hcat and to take care
of steam demand fuctuations, it is recommend-
ed that these companies might be allowed to
condense 10 to 159 of the total steam require-
ments.

3. The application of total cnergy concept
to the existing industries and to the future
industries will create a tremendous demand for
high pressure boilers, back pressure turbines,
alternators and reduction gears. It is fecom-
mended that an assessment, at the national
level, should be made as to the quantity ard the
size of these equipments required and the
Government should be requested to examine
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possibility of getting these manufactured in the
country as expeditiously as possible. Since it
is recognised that the application of total energy
concept to the existing industries would make
available a substantial amount of extra power,
it is suggested that till such time as our country
is in a position to manufacture high pressure
boilers, back pressure turbines, reduction gears
etc., they should be allowed to be imported
from abroad, if offered on early delivery basis,
because this will meet, to a certain extent, the
present power crisis.

4. Tn order to cncourage the existing indus-
tries to adopt the principle of total energy con-
cept, agencies like the National Productivity
Council should propagate this idea widely in
this country and encourage all industries to
adopt this concept. At the same time leading
lending institutions and nationalised banks
should make available to industries finance for
acquiring capital equipment to implement total
energy concept at reasonable rate of interest.

5. The question of establishing a common
total energy station which will supply both ¢lec-
trical power and process steam to a group of
industries in a given area can be examined by
the Government in co-operation with N. P. C.
with particular reference to the following loca-
tions :

(a) Trombay Industrial Arca

(b) Thana-Belapur complex

(c) Durgapur Industrial complex

(d) Haldia Industrial complex

(¢) Cambay Industrial complex

(f) Kalyan-Ambernath Industrial complex
(g) Madras city

(hy Ahmedabad city

(i) Bombay city.

6. The State Industries Department should

examine the possibility of setting up functional
industrial estates in which a number of small
industries requiring simultaneously steam and
electrical power could be grouped together so
that steam and electrical demands could be met
by a commeon total energy station. Also common
affluent treatment facilities cou'd be estab-
lished.

7. As there is a good prospect for exploit-
ing new sources of energy such as geothermal
and solar energy and that Government has al-
ready initiated steps in regard to exploration
for geothermal encrgy, the Oil & Natural Gas
Commission should be asked to prospect for
geothermal energy in case their efforts to locate
oil in a particular area fail. Any information
which they gather in this regard should be for-
warded to the Geothermal Co-ordination Com-
mittee which should be sct up by the Govern-
ment.

8. A National Survey on the available
waste in the country both in the urban and
rural areas should be carried out and an
attempt should be made to classify these wastes.
Based on the findings, a rational plan for cffec-
tive utilisation of these wastes in the most appro-
priate form should be drawn up. Where it is
desirable to burn these wastes, the Seminar
delegates recommend that smokeless incinera-
tors should be installed. Tt is to be noted with
concern that the incinerator installed in
Calcutta by the Calcutta Municipal Corpora-
tion in the year 1939 for generation of steam
has been lying idle. It is recommended that this
should be activated if possible with the active
assistance of M/s Bharat Heavy Electricals and
any operating and design experience gathered
during this process should be utilised by them
for building such incinerators for other urban
centres in the country.
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9. R & D efforts in the field of heat re-
covery should be intensified. Indigenous design
of waste heat boilers and other special equip-
ments required should be evolved.

0. An insiitution at the national level
which imparts training in the operation and
management ¢f High pressure boilers should be
set up and the National Productivity Council
can be entrusted with this task.

I Itis recommended that aero-gas tur-
bines may be used for peak power generation,
and also as total energy plants for petro-chemi-
cal, textile, paper, etc. Attempts should be
made to use retired acro-engines from Air
Force/TAC/AL  In aress where power shortage
as distinct from energy shortage exists, there is

a case for mstallation of gas turbine generators
for peak load generation. Gas turbine genera-
tors which have a comparatively short gestation
period may be converted to coal gas operation
as soon as coal gas is available. Since future
acro-gas turbines can find useful applications
for electric power gereration and total energy
applications, an integrated approach towards
both these applications should be attempted.
For this purpose, the Ministry of lrrigation &
Power should liaise with the Defence Ministry.

12, It is recommended to regquest the
government to give the responsibility of plann-
ing and production of power to a Commission
consisting of engineers. This commission should
formulate policies and procedures to minimise
delays and help in implementing the total
energy concept in the shortest possible time. {J

Full Report of the Seminar is under print and would soon
be released. The price of the Report is Rs. 45.00. Those
interested in the report are requested to book their copy in
advance by writing to Deputy Director (Marketing), Natio-
nal Productivity Council, 38-Golf Links, New Delhi-3.




Energy, Productivity and
Economice Growth

Walker L. Cisler*

1t has now been widely recognised that one of the indispensabie conditions for
human progress is the availability of energy which alone can put engineering principles
to work so as to achieve productive results. The various studies undertaken in the field of
Total Energy have established a ratio between the investment needed for creating energy and
investreent needed for its productive utilisation. According to these studies, this ratio works
ouf to be one-eighth to seven-eighth of the total capital investment in a given economy. Tn
other words, this would mean that about one-eighth of the total investment would be required
to make energy available to the growing economy and seven-cighth of it for its productive
utilisation. The author who was a member of the Committee which made the first Electric
Power Survey for India and who is now the Chairman of the International Executive Council
for World Energy Conference is a noted authoiity in the field of total energy. Recognizing
that there exist imbalances in the world distribution of energy resources, he pleads, among
othier things, 3 mutually agreed system, at the inteinational level for the transfer of energy

from the surplus areas to the scarcity areas.

OR many years, I have had the satisfuction
F of working in India in the field of clectric
power and total energy and, relating these
to the challenging tasks of industrial develop-
ment and social and econormic progress.

For more than fifty years my life work has
been in the feld of energy and power, and it
was during the second world war and more
particularly afterward that I gained personal
experience with the energy and development
needs of nations throughout the world. The
Marshall Plan taught us much about the effec-
tive transfer of energy technology between
nations and demonsirated the benefits of
international cooperation in making energy
and equipment available for productive pur-

" *Chairman, The International Executive Council, World
Energy Conference and also the Detroit Edison
Company, U.S.A.

poses. We proved that it was possible to
share the management, analytical and planning
techniaues of one nation with another.

Soon after the war we developed in the
United States a most useful electric power
survey, on a national basis, of generating
capacity and of manufacturing schedules for the
production of large equipment. Since then
we have shared this technique with many
nations, both as statistical surveys and with
collateral management studies. During the 1950s
I worked with the Organisation of European
Economic Cooperation, which prepared in 1956
and 1960 two studies of the total energy require-
ments of the 17 member nations, This techni-
que became of the greatest value in assisting
other nations and my home state of Michigan
in planning energy development so as to provide
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the most effective support for economic develop
ment objectives.

So it was that in the 1950°s I beganto
discuss these matters with Indian officials whom
I met in the United States and abroad, because
I was deeply impressed by the challenges that
faced the Indian nation and the dedication
of all who were concerned. In July 1961, 1
made my first visit to your country and after-
ward prepared a memorandum  outlining the
need for an clectric pow.r survey and total
energy study. [ returnsd in March 1962 at the
requast of your government and my govern-
ment, and went into these matters more fully.
During a two-wezk period I visited many parts
of your country, studying clectric power systems,
manufacturing plants, coul and lignite comp-
texes and the nuclear energy laboratories.

In December 1962, we brought to India a
group of ¢xperts from Furope and the United
States who worked with your own experts under
the chairmanship of the late Shri M.R. Sachdev,
then Secretary of the Ministry of lrrigation
and Power. Professor Austin Robinson of
Cambridge University and 1 were co-chairmen.

In 1963 we compled the first electric power
survey for India, a study which your govern-
ment now issucs annually: and in 1965 the
Report of the Energy Survey of India Commitiee,
a total energy study in two volumes which
was accepted as an official government docu-
ment.

Last fall, Dr. K.L. Rao visited the United
States and was my guest in Detroit. Among
other matters we discussed the advisability of
updating the total energy study of India in
view of the tremendous changes that have
occurred in your energy situation and in the
complex field of energy throughout the world.
At New YearsI visited New Delhi and met

again with Dr. Rao and his associates in the
Ministry for Irrigation and Power,

It was at that time that I received your
cordial invitation to attend this important
national seminar on total energy and energy
substitution. 1 was delighted to accept because
of my deep concern in your endeavours and my
admiration for all that has been accomplished
over the years. It is, therefore, as a friend of
long standing that I come before you today to
shars some thoughts on energy and economic
development,

Over the many years of my experience, I
have formed a very personal appreciation of
energy in its various forms and of all that it
can accomplish for individuals, organizations
and nations. Man has always depended upon
energy systems. The universe, the sun and the
earth comprise a great system of energy and
natural law. Man himself is an energy system,
and the great human societies that he has crea-
ted over thousands of years—the Indian culture
being one of the oldest and most distinguished—
are systems of energy and human intelligence.
Energy and the mind are capable of working
together, and so it is that societies can evolve
into new forms with the help of energy.

In our own time we are witnecsses to the
evolution of argicultural societies, which are
based upon relatively low encrgy inputs, into
industriul societies which have very large and
increasing energy requirements. From the
use of wood and other natural products of
the agricultural way of life we advance to the
fossil fuels and now to the beginnings. of nuclear
energy as our children and their children will
almost certainly advance to fusion power. This
evolutionary progression is essential because
the large numbers of people in the world
require more energy and the per capita utilization
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of energy is directly related, as we find, to
standards of living.

Agricultural sources of energy are limited,
and to burn them impoverishes the earth. The
fossil fuel supplies which are nonrenewable on
the human time scale, are rapidly being depleted
throughout the world, and have very important
uses in chemistry. But for the present, for
some decades to come, the fossi] fuels are
essential to us as sources of energy, particularly
the vast reserves of ccal, which will soon be
used as well for the production of gas and oil.

This is why we require, and are most for-
tunate to have, the energy supply of the fission-
ing nucleus of the atom. Within this resource
there are stages of progress to be observed.
The light water reactors utilize only about 2 per
cent of the potential encrgy in natural uranjum.
These and similar types of what we may call
conventional nuclear Teactors are going to be
very important to the world energy economy
in the near future. But thenm comes the fast
breeder reactor, which can make more new fuel
in the form of fissionable plutionium than it
consumes in the course of operation.

With the breeder we can make available 60
or more per cent of the energy in natural
uranium, greatly extending the energy supply,
finding a use for the otherwise nonfissionable
abundant isotope Uranium 238, and a peaceful
use for plutonium. The fast breeder will most
hopefully come into large-scale commercial
use after 1985. The monazite sands of Kerala
assure your interest in the thermal breeder
reactor which also holds great promise asa
valuable approach to nuclear power.

As to fusion power, this is still, as you know
at the stage of elaborate laboratory experimen-
tation, and the crucial experiment to prove
feasibility is still some few years at least in the
future. To go then from the proof experiment

to commercial application will require a tremen-
dous amount of research and development and
new levels of engineering accomplishment. It
appears that the earliest application will come
around the year 2000. But if fusion Is acco-
mplished the source of energy becomes essenti-
ally limitless, and with it the uses to which
emergy can be put for the generation of electric
power, for the desalting of water, for pumping
and irrigation for the production of hydrogen
for what has been called a hydrogen economy,
and for the reclamation of valuable natural
resources from waste materials.

It is through these possibilities for more
abundant energy supply and energy conversion
to more useful forms that I see such great
opportunities for human devclopment in evolv-
ing societies, To me, energy hasa personality
of its own.

In the course of my work T have sought a
pattern that would help me to order my thou-
ghts and so work more eflectively. I have
reached some conclusions which I would like
to share with you in the hope that they may
be useful to you. I have found that there are
four basic imbalances which affect the social,
economic and political stability of a nation, a
group of nations or arcas of the world. These
concern the distribution of people, natural
resources, energy and the means of using these
productively.

Our world is out of balance in the distribu-
tion of people. There ate great concentrations
in mainland China and along a crescent extend-
ing from Pakistan, India and Bangladesh, acros:
parts of Malaysia, Indonesia, the Philippines
Taiwan, Japan and Korea. About two-thirds
of the varth’s people live in this area, while ir
other parts of the world—in Siberia, Australia
Africa, South America, the United States—
many regions are still sparsely settled.
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The seccend imbalance is in the distribution
of natural resources—suntight, favourable clima-
tes, fresh water, productive soil, timber, plant
life and minerals. Moreover, their occurrence is
not in keeping with the distribution of people.

The third imbalace concerns energy resources:
the fossil fuels of coal, o1l and natural gas, the
hydraulic energy in fulling water, the nuclear
fucls of uranium and thorium. Again we find
that encragy resources do not always coincide
with the distribution of people and  other
resources.

Economic progress depends upon the ability
of a nation to bring together in systems of
productivity the potential in people, natural
resources and energy. This is the fourth
imbalance in world affairs at the present time.
It concerns the unequal distribution of scientific
laboratorics, management and engincering
skills, technology, financial, government and
educational institutions, machines, industrics
communication and distribution systems. These
provide the meuns of upgrading people, natural
resources and energy Lo produce goods and
services and to create new  wealth for economic
growth. This in turn leads to higher standards
of living for vast numbers of people, greater
opportunity as to careers, greater opportunity
for individuals to develop their full potential.

A basic requirement, as always in human
progress, is the availability of energy to put
engineering principles to werk and so to
achieve productive results. It requires energy
to work and <o to bring forth and convert the
raw materials of nature, to transport them to
production centers, to manufacture and then
to distribute products. In the process of
productivity we put together all of the factors
in the equation—people, material, energy, man-
agement, investment, structures, to bring about
the creation of the new egconomic resources

which we call wealth. This wealth 1s then
divided between immediate needs and invest-
ment in additional productive facilities.

The long-range values of productivity depend
on the portion of economic wealth that we can
reinvest for industry, cducation and the com-
munity. If our immediate needs absorb too much
of the wealth produced, or if investment capital
is withheld from local economic endeavours,
scquestered or applied elsewhere, economic
growth is slowed down and may even be rever-
sed. There must be recognition of these princi-
ples within nations dand between nations if we
are to correct the four imbalances which T
have described.

One of the most remarkable findings of the
total energy studies made by the Organization
of European Ecenomic Cooperation in the
1950°s was the ratio of the new investment
capital that would be required ‘0 make encrgy
available and then to utilize it productively. It
was found for the 17 nations involved that
estimated investment required to provide
energy between 1955 and 1973 was more than
$ 130 billion, and for ull new capital investment
more than $ 1100 bilion. In other words,
about one-eighth would be required to make
energy available to the growing economy and
seven-eighths for the productive utillization of
energy. Since then we have found, in the total
energy studies made for India and other nations
that almost the same ratio applies in every case
to national economic planning. It is an
economic principle that we can use just as we
use the laws of mechanics or Einstein’s principle
that E=MC2

Another aspect of energy that is of great
valuc to us is the ability to convert it from one
form to another—primary energy into electric
power, for example, which is the most versatile
form in use today. We can help to balance a
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nation’s energy economy by chemical means, as
for example by the distillation of petroleum into
various end-products, increasing or decreas-
ing the amount of cach product at the refin-
ervina manner best suited to the need for
various forms of transportation and heat supply.
Soon we hope to have the technology to
convert coal into gas. oil or cleanly combustible
char. We will be able to utilize hydraulic
power and nuclzar energy to dissociate water
into oxygen and hydrogen, to liquify, for
gxample, the hydrogen for shipment overseas
to centers of production, or to transport the
hydrogen in pipelines.

Another valuable aspect of cnergy that is
of particular interest to this seminar is the
ability to insert encrgy in various forms into
the production process to improve over-all

efficiency. The steel industry offers a good
example.

As you know so well, the principal raw
materials are ore, fuel, limestone, air and
water, The cnergy comes [rom coking coal,
electric power, natural gas and petreleum
products,

The process of bringing the ore from the
ground, whether by strip  or decp mining,
requires the application of encrgy. So does
transporting the raw materials 1o the steel
complex. High-grade ores can be moved over
considerable distances at an energy cost that is
economical, but transporting low-grade ores is
expensive.  Before they are delivered, low-
grade ores can be concentrated by grinding,
separation, sintering and pelletization. The
encrgy spent in this beneficiation process leads
to substantial savings in transportation costs.

At the blast furnace the major energy input
comes ftom the coke. Some of the heat, along
with electric energy, drives the compressors

that pump air into the blast furnace. At this
stage it is possible to increase the production
of hot metal by raising the oxygen content of
the air used in combustion. It requires energy
1o produce this oxygen, but the result is a net
gain of efliciency in the blast furnace.

The het metal goes to the open hearths and
to the basic oxygen furnaces, where a con-
siderable amount of energy is rneeded to
provide the nccessury heat and oxyzen. For
the basic oxygen process, the higher electric
energy requirements are justified by the greater
speed of the operation, producing about 300
tons of stecl in 45 minutes, compared with the
open-hearth where the same output might
rcquire as long as 14 hours.

When the slab goes to the hot strip mill,
large amounts of energy are used in the reheat-
ing cyele and then to rofl the steel. At this
paint automation can optimize accuracy,
volume production and manpower costs, requir-
ing another input of electric energy. And so
on through the reduction of the cold steel to
consumer requirements, cutting to dimensions,
transporting sheet and coil to the customer.
Afterward in manufacturing plants there are
all the inputs of energy to make products and
to deliver them to markets at home and abroad.

In a flow chart of the entire process, one
can readily sec where the inputs of energy
oceur and how the economics of the operation
can be improved by adding energy here or there,
or by substituting one form of encrgy for
another. Likewise, a chart of all of the man-
facturing operations that go into a nation’s
economy will show where energy in one form or
another must be inserted to achieve favourable
preductivity. A pation’s entire economy can
be charted in general terms, as we seek to do
in a total energy study, to not only determine
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the needs for energy but also the best choice of
kinds of energv for greatest efficiency. Then
we ralate all factors 10 a realistic plan of capital
investment, the sources of capital, the nation’s
international balance of payments and the like.
It is here that the principle of planning to
invest one-cighth of new capital for energy and
seven-cighths for the use of energy is so very
useful,

Since there are imbalances in the world
distribution of energy resources, a nation must
not only make good use of its indigenous
supplies but enter into the world encrgy trade.
It isin this field that such rapid changes are
occurring with the ever-increasing demand for
energy and the growing concern for the cnviron-
mental effects of producing, transporting and
using energy. it is most important for a nation
to keep itself well informed on the world energy
situation because shortages of supply. new fuel
discoveries under the sca or in the Arctic
region, new transportation methods, new tech-
nology, may have a significiant influence on
its own energy economy. The energy utilized
in a manufacturing plant may come, wholly or
in part, over great distances from a very
different part of the world.

I have seen many of the new developmenis
first hand in the Sahara, in the Middle East,
in northern Canada and Alaska, far to the
north in Siberia, in Africa, Australia and New
Zealand. 1 have visited your coal and lignite
developments here in India, and your nuclear
energy establishment, with great interest and
admiration.

There are these tremendous movements of
energy taking place or planned for the near
future—the construction of oil andg as pipelines,
even of coal slurry pipeline systems; the build-
ing of immense oil tankers, the development

of special tankers to carry liquified natural
gas.

To an ever-increasing extent there will be
international traflic in nuclear fuels, which have
the advantage of being exceptionally compact,
making it possible to dcliver large amounts of
primary energy at low cost wherever required
throughout the world.

In the arctic permafrost of northern Siberia,
for example, the Soviet Union is ceveloping new
fields along the Ob and Lena river systems. They
plan to transport oil and natural gas from (here
to Western Europe, to Japan—and some Siberian
natural gas may eventually be utilized in Canada
and the United States. At the same time,
in the sun and heat of the Sahara, natural gas
is being taken from wells, transported to the
sea-coast, liquified there for shipment in cryo-
genic tankers to distant shores where it is
reformed and transported again by pipeline
points of utilization. Consider the great inves-
tments in facilities that are involved in just
these two examples of €ncrgy movements in
ihe world today,

What we see is that the world becomes a
complex pattern of the criss-cross movement
of people, natural resources and energy—and
that these converge in productivity systems.
And then it is to be recognized that other
systems in turn support the productivity systems
so that ultimately energy touches and impinges
upon the entire order of society in energy
nation, throughout the world. And then as it
travels, as it is upgraded into the final forms
of utilization, energy is being changed from
one form to another, energy substitutions occur,
and the final result is a more efficient and
satisfying way of life for mankind, with greater
opportunity and personal fulfillment for
individuals,
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It is through such intcrnational cooperation
in the movemeni of energy, in commercial
trade and in technical know-how that T sce
the best opportunity to correct the four imbal-
ances that create such devastating political and
social pressures inthe world today. By resol-
ving these challenges, by attaining Ligher
levels of economic development in cach nation
through cooperction, lies substantial hope for
a peaceful world. We must learn 1o live in
harmony with nature, enriching human experi-
ence with cultural diversity, building upon the
cooperation of man to man and nation to
nation.

In closing, I would like to draw attention
to one heartening ecxample of international
cooperation in the field of energy. This is the
work of the World Energy Conference, which
consists today of the national energy committees
of 69 nations. The President of the Indian
National Comumitte is the distinguished Shri
J.G. Bodhe, President of the Institution of
Engineers (India). 1 have the privilege of
serving the World Energy Conference as Chair-
man of the governing body, the International
Executive Council, which meets once a year
and on which all the mcember nations are
equally represented. We ure very pleased to
have the benefit of the Indian National Commi-
ttee in our deliberations and many programmes,

The 50th anniversary plenary meceting of
the World Energy Conference will be held in
my home city of Detroit in September 1974.
The theme of the conference will be *“The
Economic and Environmental Challenges of
Future Energy Requircments.” Theie are in-
deed pressing challenges for nations tkroughout
the world, as much so in India as they are in
the United States and elsewhere. 1 hope that
the energy industries and government bodics
concerned with energy matlers in your nation
will be well represented at that conference, and |
extend to you my warm, personal invitation to
visit the United States at that time and 1o
participate fully in our programi-e, which
includes study tours of energy developments in
North America,

There is great value in meeting together as
often as we can, and in sharing our thoughts
and experiences in all that pertains to energy
and its effective utilization.

i look forward to continuing my close
relationship to matters of energy and economic
development in your great nation, and the
enriching experience of the many friendships
that I have enjoyed here over many years. I
wish you well in your endeavors of every kind,
and hope you will have a most productive
and enjoyable national seminar. O



Application of Total Energy Concept

to Indian

Industries
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In an economic activity, where heat-energy is required at ditferent temperature levels for
different sub-systems, it should be possible to cascade or recyele energy from one sub-system
to the other till it has reached its most economic point. In this paper, the authors have made
an attempt to review the scope of applying this concepl, which has come to be known as total
energy concept, to the Indian industrics. Substantial additional units of power could be
generated by merely allowing a marginal increase in fuel consumption, provided the boilers
are so designed as to generate steam at high pressures and tempetatures from which they can
derive both power and process-heat instead of generating low pressure steam only for process.
According fo the authors, setting up of total energy stations, in areas where process industries
are concentrated, would go a long way in tiding up the present enregy shortages that confront

the country.

VIR SINCE the dawn of civilisation, energy
E in one form or the other has been used,
though over the years it has undergonc a
qualitative change. For example, in the begin-
ning energy was used in the form of heat to
cook food but later on energy has been used to
derive motive power or mechanical work. In
the chronological order, the first forms of
energy to be used were wood, wind mills and
water wheels.  After these came the first com-
mercial source of energy, namely coal which
was used from 1780 onwards. Gas was the
next fuel to be used by mankind from 1816
onwards. Though oil (petroleum) was dis-
covered in 1859, it became an important com-
mercial source of energy only in 1919, With
the invention of electric generator by Faraday,
the first steam-driven electric generator was
built in 1883 and simultaneously came a number
of hydroclectric stations. Fifty vears later, a
new source of ¢nergy was discovered, namely
nuclear fission.

1. Dy. Works Manager (Engg.) Century Rayons,
Kalyan, Maharashtra State.
2. Director (FE & TS), NPC.

It could thus be seen that ever since heat
energy was converted inte motive power by
James Watt in his steam engine, we have had a
new source of cnegy every 40 to 50 years and
it would therefore be not unreasonable to
expect another new source of energy by the
turn of the century—may be solar energy or
fusion c¢nergy.

Energy Consumption Trends in the World

The consumption of energy in the year
1958 by the entire world having a population
of 2.9 billion was about 3700 million tonnes
of coal cquivalent. The main stay of this
energy was coal which provided 34 per cent
of the requirements, while oil provided 30
per cent, gaseous fuels 14 per cent, hvdro and
nuclear 2 per cent. In the vear 1968, the world
population rose ta 3.5 billion, total energy
consumption being 6600 million tonres of coal
equivalent. Of this encrgy requirement, the
share of volid fuel was 389, the share of liquid
fuel was 409, gaseous fuel 209;. and hydro and
nuclear 29, The world energy consumption
has increused by 62 per cent and the per capita
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consumption of energy has increased by 33 per
cent in just 10 vears, Since the prosperity of
a country is intimately connected with its per
capita cnergy consumption, one may conclude
that the prosperity of the world as a whole has
increased. This, however, is not true when one
considers the fact that U.S. A, for instance, with
a population of abcut 6 per cent of the total
world population consumes 24 per cent of the
world’s total energy. Further, U.S.A. together
with USSR and Europe, accounting for 25 per
cent of the world population, consumes more
than 70 per cent of the world energy require-
ments. Therefere the bulk of the increase in
energy consump:ion is accounted by developed
countries. The percentage per capita energy
consumption is much ahead of the percentage
increase in population in developed countries.

Asian countries, with 28 percent of the
population consume hardly 3 per cent of the
world's energy. These facts and figures high-
light the wide gap which exists between deve-
loped and developing countries.

Energy Consumyption Trends in Qur Country

Nearer home, in our own country, the
energy requirements have been increasing
rapidly. In the vear 1970, our total energy
requirements including that of domestic sector
were of the order of 419 million tonnes of coal
equivalent (consisting of 208 million tonnes for
Domestic sector and 211 million tonnes for
Industrial sector) and this is expected to go up
to a value of 719 million topnes of coal equi-
valent (consisting of 279 million tonnes for the
Domestic sector and 423 million tonnes for
Industrial sector) by the year 1978-79. The
figures worked out by the fuel policy committee
is given in Table I. It could be seen that coal
forms a major portion of the industrial energy
requirements now and also in the decade to

follow. It can also be seen that it is proposed
to increasc the installed capacity of electrical
generation from 49.9 billion KWH to 125
billion KWH by 1978-79, which would mean
an addition of 5600 MW every year. The in-
vestment in this sector is expected to be of the
order of 5000 crores, which is very huge indecd.

Need for Applying Total Energy Concept

There can be no two opinions about the
urgent need for such a massive investment
because energy in diverse forms is the lifeblood
of the nation and a fundamental requircment
for economic progress on all frents. Though
tke quantum of cnergy used is different in diffe-
rent spheres of economic activity, yet its ready
availability at all times in adequate quantities
isa prerequiste in a nation’s onward march
towards its cherished goal of economic prospe-
rity. To find such vast sums of moncy for
investment in a capital-scarce economy like
ours is no doubt a very difficult, if nct an im-
possible task, and all this money has to be
found by the government, since electr:city gene-
ration is in the public sector. Therefore it is
but proper that we should explore cvery possi-
ble avenue of reducing the burden on the
government so that it can divert its funds from
capital-intensive  power projects to labour-
intensive projects with maximum employment
potential. Fortunately such a recuction in
investment on the part of the government in the
capital-intensive power sector is possible with-
out in any way affecting the economic progress,
if the concept of Total Encrgy were to be
applied.

In this paper, therefore, we have explained
the concept of Total Energy and the economic
benefits that such a concept can confer on our
industries at unit level and on the nation as «
whole is quantified based on samplc survey
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Table - ]
Demand for Fuels in 1978-79 and 1980-81 in Coal Replacement Units
1970-71 1975-74 1980-81
Fuel In M_T_ In original In M.T. In original In M.T. In original
C.R, Units C.R. Units C.R. Units
Coal@@ 55.6 53.6m 108.0 108 m 1245 1245 m
tonnegs tonnes tonnes
Oil 103.5 15.07 m 190.7% 27.2m 222.2% 317 m
tonnes tonnes tonnes
Electricity 49.9 49,9 3 125.0 125.0¢ 150.2 150.2 %
10°K wh 10.°Kwh 10°Kwh
Total 211.0 4237 196.9 o

@@ Excludes quantitics used in electricity gencration and including coal for electricity, it is
164.5 m tonnes for 1978-79 and 190.5 m tonnes for 1980-81,

* The coversion factor used for o1l products is 1 tonne of oil
coal replacement based on the current pattern of oil product utitisation.

cquivalent to 7 tonnes of

Table - 11
Demand for Fuel in 1978-79 and 1980-81 in Original Units
1970-71 1978-79 1980-81
Fuel I Origr'n(.'f_ ) _[n_ﬁ}i."ﬁon In Originai In Million In Original  In Mitlion
Units. Coal Equi- Unirs. Ceal Equi- Units. Coal Equi-
valcnt valent valent
Tonnes. Tonnes, Tonnes,
Coul @ 35.6 m. 55.6 108 m. 105.0 1245 m. 124.5
fonnes, tonnes. tonnes.
Qil 15.07 m. 22.605 27.2m. 40.8 31.7 m. 47.55
o tonnes. tonnes. tonnes.
Electricity 49.9 % 29.94 125.0 75.0 150.2 x G0.12
10°Kwh 10°Kwh 10°Kwh
Total 108.145 223.8 262.17

@ Excluding coal for power generation.

Notes :

1 tonpe of coal

I tonoe of oil products
1000 kwh of clectricity

The coal equivalents have been assumed as indicated by C.F.R.I as follows :

Coal equivalents (Tonnes)

1.0
1.5
0.6
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carried out by the authors among the Indian
Industries.

Total Energy Concept

(a) Hear Recovery : The Total Encrgy con-
cept involves reducing the purchascd cnergy
input to a minimum into a system comprising
of an economic activity, so that the amount of
moncy spent on purchased energy is a minimum.
Such a reduction in energy input is possible—
and sometimes this reduction can be drastic—
because in a system comprising an cconomic
activity, heat energy is rcquired at different
temperature levels for different sub-systems and
therefore it should be possible to cascade or
recycle energy from one sub-system to the other
till it is economical to do so.

Naturally, the method of cascading the
energy from one sub-system to the other differs
depending on the boundarics of the system. In
other words, the concept of total encrgy may
dictate different approaches for  different
systems.

At unit level, the concept of {otal encrgy has
been applied in cnergy-intensive industrics
though to a limited extent and not to its logical
conclusion in steel plants, metallurgical and
refractory industrics. However, this concept is
yet to find wider application in many other
industries like Fertiliser, Petreleum Refineries,
Chemical complexes etc. even in developed
countries. The reason for this is not far to seek.
So far, in developed countries, the availability
of cheap energy in adequate quantities was
taken for granted by them. Lately, however,
the petroleum producing countries of the middle
East, having realised the crucial role they play
in the world energy scene, dcmanded more
money by way of royalty on the cil exported by
them to developed countries and not surpris-

inglv they got it because of the heavy depen-
dence of the developed countries on oil from
Middle East. This has pushed up the energy
price in developed countries, with the result
that they started thinking about how to reduce
energy consumption in their country. Therelore,
it is only for the past 5 or 6 yeurs that one hcars
about the total energy concept in the literature
on Encrgy. For instance, in developed countries
a dacade or two ago, nebody would have
thought of installing a heat recovery device in
direct-fired heaters, in Refineries, Petrochemical
complexes which would have meant more of
maintenance cxpenditure, wherecas now cfforts
are towards recovering heat from direct-fired
heaters in such industrigs. Therefore what
was to be uneconomical proposition at oue
time becomes economical later on depend-
ing on the price one has to pay for purchased
energy. The concept of Total Energy is, there-
fore, a dynamic one and the extent 1o which the
energy is cascaded or recycled within the system
among its sub-systems is greatly influenced by
the price of the purchased energy and its total
availability for mankind,

Based on the sample survey carried out by
the authors, it has been established that energy
input in the industry at the present level of
econemic activity can be reduced by 20 per cent,
saving approximately Rs, 70 crores per annum
to the nation. The investment required to
achieve this saving is of the order of 100 crores.

Conversion Efficiencies of Heat into Work

We have discussed so far the concept of
Total Energy as applied to heat encrgy only.
However. industry requires botl heat energy
as well as electrical encrgy.  While heat cnergy
can be produced by burning almost any organic
material, to produce clectrical energy one
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requires a  hydro station, thermal or
nuclear station. The hydro station is quite
efficient whercas even the most efficient ther-
mal plant in the world is having an overall
efficiency of only 40 per cent.

The second law of thermodynamics tells
us that to convert heat energy into work, one
requires a high temperature source and a low
temperature sink and a cycle of operations.
The efficiency with which heat energy can be
converted into work depends upon the tempera-
ture limits within which the cycle operates. The
following table gives the approxmate cfficien-
cies of conversion of heat into work.

Order of Magnitude Figures Jor Conversion
Efficiencies of Heat into Work

(a) Steam Engine (Non-con-

densing) 5%
(b} Low temperature condens-
ing Steam cycle 14 to 209

(c) High Temperature conden-
sing steam cycle 35 to 409

(d) Automotive engine (Petroi) 30 per cent

() Diesel Engine

{f) Gas Turbine

(8) Magneto  Hydrodynamic
(MHD) plant sup:rimposed
on steam plant

(h) Fucl Cell

35 per cent
55 per cent

50 to 559,
85 10 909

From the above table it can be scen that,
except In the case of fuel cell, in others nearly
balf or morce of the heat imput is wasted into
the atmosphere. MHD Power gencration com-
bined with conventional steam cycle seems to be
superior in conversion efficiency, but still it js
in experimental stages and it would be quitc

some time before one could think of a big
M.H.D. plant.  Gas turbine comes next with a
very promising efficiency of coversion of heat
into work of around 55 per cent, which is more
than that attained by the most modern and
efficient steam plant. Even so gas-turbine has
not found wide application beyond a certain
capacity, say 50 to 55 Mega Watts, because of
the huge consumption of power by its auxi-
liaries, mainly by the compressor (to the extent
of 60 per cent of the total power) s a2 result of
which the net power available is only 40 per
cent of the total Power generated. Further, a
slight deterioration in the performance of the
compressor for some reason or the other affects
the net power output drastically. On the other
hand, a steam cycle for power generation,
requires very low power of the order of 2 or 39,
of the total power produced, for its auxilliaries.
Hence for large amounts of electrical power,
steam cycle is unrivalled.

Reason for Wide Use of Steam as Working
Fluid

From the thermodynamic efficiency point of
view, steam is not a suitable fluid because its
saturation temperature is very low even at high
pressures whereas we require high temperatures
for high thermodynamic efficiency. For instance
saturation steam temperature is as low as
705°F (373°C) at a pressure of 3206 psig (218
atms) whereas saturation temperature of mer-
cury 1s 6057F (318°C) at atmospheric pressure,
Even so, steam is used as medium for genera-
tion, because water, which gives steam, is avail-
able cheaply and abundantly whereas other
oganic fluids which are more desirable from
the thermodynamic  efficicncy point of view
arc cxpensive and have their own set of
problems,
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Total Energy Concept for Industry Requiring
Steam and Electrical Power Simultaneously

While stcam mav have some undesirable
propertivs as far as cxclusive gencration is con-
cerned by high temperature high pressure steam
cycles, as far as combined steam and electrical
power is concerned it has some unique advan-
tages. In many types of industries such as
paper mills, textile mills, Refineries, Fertiliser
units, petrochemical complexes, chemical and
Rayon factorics, there 15 a simultaneous demand
for electrical cnergy and stcam for procuss
heating. It is possible to think of combined
steam and pewer cycle whereby electrical gene-
ration in a buck pressure or pass out turbine is
possible while at the same time meceting the
demands for steam on the process side.

If onc were 1o look up steam table one
would observe that the total heat of steam is
very nearly independent of the pressure at which
it is gencrated. In practical terms it means that
the amount of fuel spent is more or less the
came in raising, say 1 kg of stcam, either at
atmospheric pressurc or at 100 atmospheres.
Therefore, it is werthwhile raising stcam at
highest pressugcs practicable because then It is
possible to expand higch pressure steam in eiib-r
a back pressure or passout turbine to genurite
electrical pover and at the same time mecting
the process stcam demand.  Clearly the extent
to which firm clectrical power could be genira-
ted by this mcthod is dependent not only upon
the quantity and pressure of steam required on
the process side but also the quantitative and
qualitative nature of the steam demand on the
process side.  The concept of Total Encrey to
industries requiring large quuntitics of steam
and clectrical power simultancously would,
therefore, mean gencrating steam at the highest
possible pressures and then expanding in a back
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pressure turbine (o a pressure dictated by pro-
cess demands.  While there will b2 no exira ex-
penditure on fuel, there will be definitely an
cxpenditure on capital investment in the form of
Ligh pressure boiter and a back pressure turbine
connected to an Alternator.  In fact, one could
reasonubly expect fuel exponditure te marginal-
ly decrease because of the higher fuel cfficien-
cies of the high pressure boiler.  For example,
while one would expect fuel consumption to
increase in a typical case by 6 per cent, actually
boiler efficiency increased from 72 per cent to
85 per cent or 80 in the case of high pressure
boilars, thereby effecting a net saving in fuel as
illustrated by the following table.

Effect of Increasing Steam Pressure by Applying
Total Energy in 2 Chemical Factory in India

No. Ttem Before Applv-  Afiter  Ap-
ing Total plying Total

Inergy Concept Energy Con-

cept

1. Steam raising

efficiency  in

Boilers 200 &34,
2. Overall Turbine

House cificiency 1995 3005
3. Pas out genera-

tion efficicney 60°; 809/,

The Toatal Energy concept has been applied
most successfully to industries requiring large
amounts of process steum. In UK. for ins-
tance, the paper mills have bencfited greatly
from this concept as is evident from the follow-
ing paragraph which is reproduced from the
articic entitled “Fnergy utilisation in the paper
industry” by A.B. Wubzell, publi-hed in the
Journal of the Institute of Fuel of Junc 1972,
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“Many large mills at the end of World Waer
II found themselves with ancient steam and
power gencration equipments and found that
they needed to improve their thermat efficien-
cies If they were to remajn competitive. At
this time, steam raising and power goieration
equipment with elevated pressures and ferupera-
tures were becoming commercially viable and it
Is interesting to pote that the poper industry
was placing orders in the mid 1930%s for boilers
and turbines which were s sephisticated in
sterm condittons as anything being ordered at
that time by public supply authority shows
how use was made of higher pressures and
temperatures to produce iacreased pass out
power by topping the existing medium pressure
range with a very high pressure boilor turbine
unit and allowing the turbine 1o exhaust
by way of rehcater in the new boiler to medium
pressure steam range at the correct prossure
and temperature.  The econemics of thee
piants over the yoeurs hus been u continuing
tribute to the Inginecrs of the perind who
had sufficiert foresight and courage to instal
these plants”,

There is thus an unmistakable trend in the
developed countrics to go for higher pressures
for steam generation as mentioned above in
process industries. Even in devieloped countries,
the concept of Total Encrgy has caught on onlv
recently for reasons mentioned aircadv.  This
is cvident from the Enecrgy demand figures
sector-wise fer US.A. in 1970 and in 1990
there the mdustrial secter i 1970 corsumed
21,000 trillion B.T.UL of enerpy whereas clec-
trical industry generated 16,000 trillion B.T. U,
of encrgy. When it is rvalized that industry
requires both clectricity and steam, it can be
concluded that much of the clectrical energy
required by the industriul sector could have
been gencrated by uapplying the total energy

coneept, In fect, it is enly recently that USA
has swarted studying the implications of the
Total Fnergy concept to its industries and to
the nation.

Thercfore, we in India need not be apologe-
tic about thinking just now on this subject.
Another fact of importance is that while steam
cycle for power generation works only at 40

per cent ofliciency, the total enerpy  cyele
for  process industries has an efficiency
of over 90 0 95 per cent. In fact,

the best method of rteducing cost on pur-
chased encrgy is through this concept and this
aspzet has been clearly highlighted in an article
entitled < Costs Can Be Cut” which appeared in
Financial Times Survey whercin Mr, H. Har-
boc, of Stal Laval (Great Britain) Ltd., says
that “heating bills could be cut by 40 per cent
and electricity charges by 25 per cent with
cleaner environment thrown in for good meu-
sure if the electricity generaiing  boards would
agree to sell both cleetricity and hot waier (or
steam for domestic and commerciz] heating.”

In fact, this is precisely what is done in the
litde town of Wupperta]l in Weut Germany
where the entire demands of stcam and hot
water of the industries located in that town as
well a» requirements of the houschold, is met
by a sinele Power Station having high pressure
boilers und back pressure turbines. Similarly
in Saudi Arabia, Ruston Gas Turbines Lid.
have been awarded a contract vilued nearly onc
million pounds for Gas Turbine Total Energy
plant for King Faisal Specialist Hospital to
be built at Riyadh. The schems envisages
installstion of six gas turbines running at
1300 R.P.M., cach gencrating 1100 KW at
3300 Voli., while the exhaust heat from gas
turbine will generate 30,600 pounds of stcam
per hour at a pressure which will mect the
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the industries had pass-out turbines cxcepting
a few with back pressure turbines.

From the figures of steady steam demand,
wo have been able to calculate the extra gencra-
ration of electricity possible by raising the
steam pressure 10 a figure of 230 atmospheres
and steam temperatures of 350°C. It could be
seen from the last column of the table in Ap-
pendix III that on an average not less than 10
to 12 Megawatrs of exira electrical power could
be got without any extra expenditure in fuel
even though the total heat of sicam at that in-
creased pressure and temperature is higher than
the existing steam conditions,  This s because
the high pressure boilers would be working at
efficiency of about 88 to 90 per cent as against
the efficicncy 75 to 80 per cent of thelow
pressure boilers. It could thus be seen that
even extra generation of clectricity possible by
applying Total Energy Concept amounts 10
more than 200 Megawatts. Since there are
more than 200 such large industrics in the
country requiring substantial amount of stcam
and Electrical power, one could safely conclude
that on a conservative estimate 2000 Megawatts
of additional power could be gencrated from
these industrics without extra expenditure of
fucl. However this cxtra gencration is possible
only with some capital investment cven though
there may not be any significant increase in the
operating expenditure. The capital investment
required is in respect of installing high pressure
boilers, back pressure turbine, a reduction gear
and an alternator. However, the investment
thus made can be recovered in a couple of
vears—two or threc years at best. The order
of magnitude figures for the saving which are
possible through increased clectrical generation
at no extra cost by applving the Total Energy
Concept is given below, which holds good for
most of the cases except in a few cascs where

the existing stcam pressure and temperatures
arc already at fuirly good figure of (30 atmos-
pheres und 350°C) in which case the rocovery of
investment is spread over a longer period.
Tvpe of Industry Savings per
annumn
(a) Integrated Paper Mill of 200

tonnes/day capacity Rs. 1.5 crores

(b} 1500 tonncs/day Feruliser

Plunt Rs. 4 crores
(c) A 2.5 million tonnefycar

Refinery Rs. 2 crores

(4) A composite Textile Mill Rs. 1 crore

(¢) Rayon Factory of 50 tonnes/
day capacity
(f ) Integrated Stecl Plant

Rs. 2 crores
Rs. 5 crores

The Total investment required to be made
by these large industrics may amount to about
Rs. 400 crores if they were to adopt the concept
of Total Encrgy to its logical conclusion pro-
vided funds of this order of magnitude are
available.

There are several constraints at present in
applying this concept of Total Energy to its
logical conclusion. Firstly, high pressure boilers
are not readily available in the capacity ranges
required by the industries because the BHEL’s
high pressure boiler unit is making mostly
power boilers at present even though they are
satisfying the demands of a few customers in
this regard. Similarly, even though BHEL's
other units are cquipped to manufacture back
pressure turbines and alternators for large in-
dustries, they are not in a position as of today
to satisfy the demands of large industries for
back pressure turbines and alternators within a
reasonable period of time, say 2 to 3 years, as
their order books are already full, having com-
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mitted themselves for the next five years or so
in meeting the power targets of the fifth Five
Year Plan of our country, If, therefore, there is
a simultaneous demand for high pressure boilers
and back pressure turbines from large industrics
it would be well nigh impossible for the existing
manufacturers in the public or private sector to
meet the demand. We, therefore, feel that a
separate  manufacturing unit  either in the
private or public sector should be established
specifically to mect the demand for high pres-
sure botlers of medium cupacity (say up to 100
tonnes/hour), back pressure turbines and alter-
nators (ranging in sizc from 1.5 MW or so to 30
MW) and reduction gear units.  Till such time
as the government is able to set up the manu-
facturing facilities, it wculd be advisible to
allow import of high prescure boilers, back
pressure turbines and alternators to tide over
the power crisis at present instead of allowing
the import of Diescl scts, as has been raported
in the papers, becuuse in the latter case, ade-
guate gquantities of dicel oil has to be made
available whereas in the former case indigen-
ously available fuel, namely coal, could be
used.

We have been talking so far about the appli-
cation of Total Energy Concept at unit level.
The same concept can be applied at even inter-
unit or regional level. Mention has earlier been
made about such a scheme being in operation
in the town of Wuppertal in  West
Germany. Even in our country such a scheme
could be thought of. For some historical
reasons, we find that, in our country, certain
regions have a very high density of industrics.
We could take advantage of this fact and
explore the possibility of setting up a common
Total Energy Steamn Station to supply process
steam to all the industries in a given area, at
the same time generating electricity also. For

instance, in Amritsar, there are about 150 small-
sized textile/woollen processing units requiring
steam at low pressure for processing. The possi-
bility of having a Total Energy Station for
supplying stcam to these units should be explo-
red. Similarly, the fellowing cities, towns and
industrial areas offer good scope for establish-
ing Total Encrgy Station for supplying steam
and elcetricity.

(a}  Trombay arca in Boinbay city.

(b)  Thana-Belapur Area necar Bombay.

(¢)  Kalyan-Ambernath Arca near
Bombay.

(d)  Bombay City.

(e) Ahmedabad City, etc.

There are several advantages of having a
Total Energy Steam Station. Apart from
reducing cost of clectricity and steam generation
as mentioned earlier one outstanding contribu-
tion from such a scheme would be in the form
of reduced atmospheric pollution. Instead of
a large number of small capacity boilers pollu-
ting the atmosphere with black smoke (as is the
case at present) one could think of having one
big boiler which is fitted with automatic controls
and which therefore does not pollute the
atmosphere.

‘The concept of Total Energy, if appled to its
logical conclusion, will be beneficiul not only at
unit level but alse at inter-unit or regional
level.  Summarising, the following are some of
the obvious advantages 10 our country on this
account,

(1) There will be a relief to the public
exchequer to the extent of Rs. 400-500
crores, because this investment in
respect of high pressure boilers would
have to be made by large industries

whether in public or private sector and
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At micro level, total energy implies “on-fhe-site”’ electricity generation system in which the
utilisation of the eneigy input is maximised by recovering and using waste heat from the
generation process. The three major types of prime movers in total energy syslems are steam

furhines, gas {urbines, awnd reciprocating inte

vnal combustion engines.

Iow and in what

mmanner the total energy schemes could be developed and implemented in Indian industrics

is (he main theme of this paper.

LECTRICITY is the most convenient form
of ordered encrgy which can be converted
into other forms of encrgy nost readily. In the
process of obtaining electrical envrgy from fucls
the weakest Hnk in the chain of processes 1s the
conversion of heat to mechanical energy, which
is limited by the Carnoct efficicncy.  Thermal
efficiencies of gas turbing plant and steam plant
are not very high, The first law of thermo-
dynamics states that the total heat input should
be equal to the total heat output. Obviously,
a good quan:ity of encrgy is carried away as
losses.  Stack losses, comprising of sensible and
latent heat in the flue gases, and condenser and
cooling tower Josses form a major part of heat
losses in a steam plant. The recovery of the
heat in the stack gases is limited by the dew
point corrosion.  In the cooling towers, as the
temperature of the water fed into the cooling
R ——
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tower is at the ambient, it is impossible to make
use of this quantity of low grade heat. In the
case of gas turbines and diesel engines, the
major portion of heat is lost through exhaust
gases let into the atmosphere.

With this in view, attempts have been made
from time to time to effectively utilise the heat
being lost in the gases. Waste heat recovery
boilers were the answer to this question and
were to be found to be of great use not only in
gas turbines and diesel engine plants but also in
metallurgical industries, process industries,
chemical industries, glass industries and ceramic
industries, to meet the auxiliary hot water or
steam requirements of the plants. However,
it has been found later on, that gemerating
steam at pressures and temperatures in excess
of the process requirements and using a prime
mover (Steam Turbine) to generate electricity in
the plant itsclf, cxpanding the steam to the
process conditions is still more economical and
offers attractive incentive to the industries
which consume large electric power. This has
given rise to what are now known as the Total
Energy Concept and Total Energy Systems and
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this concept is fast finding an increascd appli-
cation in highly industrialised countrics,

Total energy concept has been applied 1o
schemes of combined shaft power and heat
CNETEY generation u!:ing thermal primc MOVLLSs.
It offers great possibilitics to reduce energy
costs for both industrial and commercial users.
Every total encrgy installation involves on-site
power generation.  Mostly they employ gas
turbines with natural gas as fuel. In other
words, total energy implics on-site electricity
generation system in which the utilisation of the
encrgy inpul is maximised by recovering and
using waste heat from the generation process.
Hence, such a cycle essentially involves a prime
mover, an alternator and heat recovery equip-
ment together with appropriaie controls and
safety devices for the above. Such a svstem
with on-site power and thermal encrgy genera-
tion can offer valuuble financial economies as
compared to alternate power purchase from the
public supply system and generating heating
load separately using fuel-fired boilers.

In the case of a central power generation
system, transmission also forms a fraction of
the cost, as

(a) it 1s necessary to use expensive step-up
and step-down transformers at the
source and end-point,

(b) considerable power losses occur during
transmission (as high as 18 to 209% in
Our country),

{c) erection and repair costs for overhead
fines are very high, and the overhead
lines are prone to break down disrup-
ting power supply on a large scale.

As against this, in a total energy system, it is

possible to

(a) abandon the grid system and make the
industries ussured of their cwn uninter-
rupted power supply,

(b} use either the back pressure or passout
turbines, either exclusively or in combi-
nation with  ¢as  turbines to obtain
flexible heat/power demand balance as
under :

Conventional Power Generation

FUEL 1009
Stack Loss 10%
Bl [('ooling T:owcr Loss 509,
Transmission Loss 10%,  Powcr
Received 246
Ash Loss cic, 6%

Total Frergy Power Generation

FUEL 100%
Stack Loss 10%
Heat

Plant ;
+Power received §4%

Ash Loss ecte. 6%

The three major types of prime movers in
total energy systems are: (1) Steam turbines, (2}
Gas turbines and (3) Reciprocating internal
combustion engines.

Steam Turbines and Total Energy

Factories use low pressure steam for heating
purposes as it has an outstanding ability to
convey a large mass of heat from the source to
the required point of application. A modern
industrial plant using L.P. steam for process
can make efficient use of 80% of the heat
in the fuel, assuming that the condensate returns
from process to boiler feed water, as compared
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fuel ratio of 50 : 1 to 70 : 1 and a clear exhaust
containing about 18%; wunconsumed oxygen
content, enabiing extra fuel to be burnt increas-
ing recoverable heat upto 11.7 KW (40,000 Btuy
KWH), the over-all cyvele efficiency approaching
909,

1f the waste heat is recovered in a hoiler and
the steam Used 1o generate power in a4 steam
turbine, it is known as a combinsd gas-steam
turbine cycle. If supplementary firing 1s resorted
to, higher efficiencics could be obtained.

So, pas turhines can be incorporated into
combined power and process heat systems to
perform functions similar to back pressure or
pass-out steam turbines while avoiding some
associated problems.  With no supplementary
firing with an cconomiscr or scparate water
heater, the cycle efficiency can be increased to
7077 which can with supplementary firing be
further increased to 85 or 909, as illustrated
from the praciical example given below :

Gas Turbine Without Supplementary Firing :

In-let air: 5.66 md/s at
3.66 MW

26.7°C, fuel input

Output data: 750 KW, 820 g/s steam at 104
KN/M2=1.99 MW

Stack loss at 149°C: 730 KW
Thermal utilisation: 75%

With Supplementary Firing:

Inlet air: 5.66 m3/s at 26.7°C
Fuel to turbine: 3.66 MW,
Fuel to boiler: 12.9 MW
Electrical power: 750 KW

Stcam at 104 KN/M?2 1 144 MW

Stack losses at 162.8°C: 1.01 MW
Radiation and other losses: 420 KW
Thermal utilisation: 919

If power demands exceed heat demands,
paralle]l running with public supply system can
be contemplated. Saturuted steam produced
varies widelv in combined cycles from 1.5 to
7 Kg/KW (3 to 15 Ib/KW) from an unfired
boiler.

with low slteamjpower ratios, the gas
turbine ¢xhaust may be used to generate steam
at high pressures and superheat temperatures
and a back-pressure turbine can be employed.
If process steam demand is lessin relation to
power demand, a pass-out condensing turbine
would be the ideal one. The eyvile efficiency
falls in this case by the extent of latent heat Jost
in condenser.

In cases where the bulk of power is normally
produced in steam turbines and the gas turbine
is the junior partner, the steum plant should be
of larger capacity say 160 MW znd upwards
with the gas turbine capacity about 202, of it.
In the other case steam turbine outputis about
half the gas turbine capacity.

Coal Butning Combined Cycle

Since a majority ol plants use coal as the
fuel at present and their number is likely to go
up, considerable interest is now being evinced
in U.S.A. to build c¢oal burning gas turbines.
No system for operation of gas turbines on
coal for use in combined cycles is so far ready
for commercial use. It is still under experi-
mental stage with trials being still carried out.
There are two methods of using gas turbine in
such a cycle. The first method has an overall
efficiency of 42¢;. The hot gases from burning
coal drive a gas turbinc. The cxhaust gases
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from the gas turbine contain 172, 0, and serve
as a source of pressurised preheated combus-
tion air for a conventional coal-fired sicam
boiler.

The other method has an overall efficiency
of 449, Steam from a p.f. fired boiler drives
a steam turbine and the exhaust gases from the
boiler drive the gas turbine. About 839, by
weight of ash is removed from the ash-laden
gases in thc separater,  Ash  deposition
on blides and on ash scparation systems caus-
ing erosion regardless of the nature or specific
location of ash deposit is a potential problem
needing greater study in the operation of this
system.. Costs for coal-fired stcam plants and
coal burning gas turbine are combined to get
combined cycle plant cost.  The heat rates for
the combined plant indicates 2 thermodynami-
cally good performance.

Thermodynamic Behaviour of Various Layouts

The varicus devices employed in  total
encrgy systems having been considered so {ar,
a comparison of their performances would be
worth studying.

Back Pressure Turbine 15 Gas Turbine

The heat balance in both the cases should
scem to be as follows:

Heat Bg[ance_'

" Steam Gas

turbine turbine
Shaft power —1717 - 24
Process stcam produced 78 52
Stack loss 10 20
Miscellancous loss . 4

100 0 T

Utilisation of fucl heat  89/160  76/100

Because of greater utilisation of fucl heat,
the back pressure turbing is mostly adopted in
U.S.A, in process industries and accounts to
about 209, requirements in U, K.

The back-pressure  turbine is somewhat
inflexible with regard to any variation of heuat
to power demand ratio in contrast to the gos
turbine. The buck-pressure turbine, however,
can use cheap forms of fuel and already a wide
range of well-made equipment to choose from
is avuilable. A gas turbine has low efficiency
at part-load and only a small range of equip-
ment to choose from is available, leaving large
gaps in the range. It also needs better quality
fucls. it has lower capital cost with less unit
weight (being smaller in size) and operates with
lower maintenance costs,

For a broader comparison, we have to
consider the gus turbine-combined cycles also.
So let us now consider:

(1
(2)
(3)

a back-pressure turbine plant

an external-condensing turbine plant
gas turbine with waste heat botler

gus iurbine with back-pressure turbine

gas turbine with extraction condensing
turbine

Let  Np = useful heat outpur of plant

=M (ip—iw) where

M = tcam How, ip=cnthalpy of steam
iw=enthalpy of feed water,

Ne==net clectrical output,

Ny -= clectrical output, useful heat output
and heat generated by fuel,

N5, 0 .- fuel heat per unit time that would
be needed in a sicam heating plant
to generate Ny alone (i.c., Ne==0)
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The characteristics of the five systems can
be found out from any two out of Ne, Ny, Ng,
Ng, O. The chosen quantities arc Ng/Ngp and
Ne/(Np—-Ng, 0), (Ng—Njg, O) representing
extra fuel necessary to generate Ng compared
with raising Np alone. If NE/Ng raises beyond
alllimits, Ne/(Ng—Ng, O)—Np/Ny ie., towards
the thermal cfficiency of a plant generating only
clectrical power and not delivering any useful
heat. Comparison is made between the values
of NE/(Ng—-Ng, O) of cach system for a given
value of NE/N¢. A higher value of the former
indicates lower fucl consumption and, hence, a
thermodynamically good system. The system
parameters are gas temperature of 6807 or
780°C, process steam supplied at 4 Kp/Cm?
(abs), condensate reflux temperature 80°C, flue
gas temperature is 140°C, minimum temperature

difference between flue pas and feed water
temperature is 60°C., Maximum attainable
steam conditions 110 Kp/Cm?, 530°C, feed

water preheating to 220°C. The fuel used is
methane,

In back-pressure turbine installations, waste
heat is usefully exploited and Ne/(Np--Ng, O)
shows a good value which is practically cons-
tant. In an extraction condensing turbine, as
the amount of steam condensing increases, the
value drops owing to the condensate losses
asymptotically.

in the case of a gas turbine combined with
a steam turbine, two parts of the curve can be
cbserved, The entire exhaust of the gas turbine
can be led into the boiler as represented by the
first part of the figures. Otherwise, a part of
gas turbine exhaust can be discharged straight
into atmosphere, which case is represented by
second part of the curves.

A gas turbine coupled to an extraction con-
densing turbine exhibits similar behaviour.

A comparison of the lay-outs reveals that
upto a maximum value of NE/Ny, back pressure
turbine claims lowest specific fuel consumption.
For higher values of NE/Ng, extraction condens-
ing turbine proves better. But coupling it with a
gas turbine improves its performance further.
Gas turbine coupledto a back-pressure turbine is
of interest because it enables greater electrical
output for a given output of uscfal heat than
is possible with a back-pressure turbine alore
with a still favourable fuel consumption.

If process steam conditions or the operating
parameters of gas turbine or boiler, or steam
turbine are modified, the curves are displaced
but still retain their fundamental validity.

Effect of Life Steam Conditions on the Output of
a Back-Pressure Turbine for a Given Useful Heat
Qutput

Live steam pressure,

Kg/Cm? 10 40 60 110
Live steam tempera-

ture, “°C 240 400 480 550
Feed water pre-

heater temperature g0 181 198 220
Ne/Nr 0.050 0.1%8 0.233 0.298

The combination of gas turbine and back-
pressure turbine especially becomes favourable
with lower live steam data over a wide range
of Ng/Nrp.

Upto a heat/power ratio of 3—4:1, recipro-
cating engines are well suited. Above 4:1 up-
to 10—12:1 value of the ratio, gas turbines give
good performance. Above values of 15:1 pass-
out steam turbines are the best choice.

Desalination Plants

A very promising application of total energy
schemes, still in its infancy but with consider-
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able potential, is the combination of gas
turbines with the desalination plants for the
production of electricity and domestic water
supply. Desalination has proved as a very
effective method of augmenting water shor-
tage., The exhaust energy can provide the
large amount of energy meeded for a flash
cvaporator.

Feed Water Heaters

Conventional plants generally employ air
heaters and economisers in series to cool the
flue gases. But combined cycles do not have
air heaters. So, feed water alone has to extract
the heat of the gases and, hence, there is less
of extraction steam heating. An earlier type
of arrangement was “parallel flow” type, in
which economiser and h.p. extraction feed-water
heater are piaced parallel, This has maximum
efficiency but high cost because of the large
heat transfer area due to the low temperature
difference throughout between gas and feed
water. Another type was the *series flow”
type in which regenerative heating is reduced by
elimination of complete heaters. This has
lesser efficiency but has lower cost due to reduc-
ed size because of greater mean temperature
difference between gas and feed water. As a
compromise between the two types, ‘‘short
cycle” heaters have come in which all high
pressure extraction feed water heaters are
climinated. The Table on this page gives a com-
parative study of the four types of heaters.

For the same capacity, short heater cycle
requires less throttle and heat and no h.p.
feed-water heaters, thus costing less than the
other arrangements. At low loads, efficiency
of all three combined cycles are same because
high pressure heaters are unloaded and do

SUPPLEMENT 33

Performance of steam portions of combined cycle
and conventional plants

Conven- Combined
tional  Pgra- Series Short
llel
Evaporation, Ib/hr 682 656 548 603

Reheat flow, Ib/hr 602 610 603 585
Primary econo-
miser area {12 14 61 29 134
Secondary econo-
miser area ft2 — 164 106 —
Air heater area, ft2 136 — — -
Total heat recovery
area 150 225 135 134
Cost $2.46/ §$2.90/ $1.16/ Base
KW KW KWwW
more more more
not contribute to the cycle working, At

1009 load, parailel arrangement is the most
efficient. But economics also put together, a
short heater offers a less costly but also a
thermedynamically good feed heating system.

Fuel Considerations

As already stated, efforts are being made to
use coal as the fuel in combined cycles. But
no such system is ready for commercial use so
far. Banker “C” or residual oil contains most
of the impurities present in crude oil concen-
trated many times by refining process. The
metallic solid impurities, particularly vancium,
are poisonous to gas turbine blades at high
temperatures and require inhibitors before
using the oil. Such a treatment can add 109,
to fuel cost equivalent to 2.5%, increase over
the entire plant. Anyhow, no installation in
U.S.A. uses residual oil. So natural gas is the
primary fuel used for the combined cycles.
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Viability of Total Energy Schemes

Total energy schemes can be viable propo-
sitions, if

(a) the equipment capacity is utilised to
the maximum extent possible,

the recoverable heat is utilised well,

(b}
(c) adequate quantitics of low-cost fuel are
available, (however, this may not be a
weighting factor in cases where the
industries are located in cities where
there are central generating plants. The
cost of fuel may not differ widely
between the two systems in such cases),

purchased power prices are high due to
the need for very long distribution lines,
awkward sites or isolation of the con-
sumers,

(@

there is steady demand for heat,

(e)
(f)

stand-by requirements are fairly low, at
any rate, not exceeding 1009%,. Most
of the total energy installations are
viewed by the public supply undertak-
ings as a loss of revenue to their system
and true indeed. So they may not
like the on-site generation plants to be
connected to the grid for stand-by pur-
poses. It would be their view that pro-
viding stand-by to those plants becomes
a subsidy from their customers to these
plants as it reduces their returns on
maintenance of the large central plants.
However, for such connections pro-
vided, a suitable tariff is to be fixed for
the total energy plants so that none of
the parties concerned stands to a loss,

the power load factor is moderate, say
30-70%, as ratified by many users.
Above 70%, power purchase costs are

(8)

TOTAL ENERGY

sufficiently low to make on-site genera-
tion schemes unattractive.

Comparison of Estimated Operating Costs

The simplest method is to compare the
total annual operating costs to assess the eco-
nomics of total encrgy systems. The total
annual costs of total energy by any of the cycles
chosen can be readily compared with the total
annual cost of purchasing all the power from
the public supply authority and provision of all
process steam from fuel fixed L. p. boilers.

If the capital cost of the proposed layout of
the heat/power plant is divided by the annual
savings which the plant can achieve in annual
operating costs compared with L.P. boiler
scheme with purchased power, a comparative
“pay-off”* period is obtained for each scheme.

The formula that is used to calculate payout
years is given by :
Payout in years = & .
where C=-difference in first cost between an
engine and a motor, Rs/KW
H=Number of annual operating hours
E—Cost of electricity in Rs/KWH
M =Enginc maintenance cost, Rs/KWH
G==Cost of fuel, Rs/KWH
H,=Value of recoverable heat, Rs/KWH

Total Energy Feasibility Equation

The economic feasibility of a total energy
installation depends upon a number of factors
including equipment costs, fuel and electricity
rates, load factors, maintenance costs, stand-by
requirements, use of recoverable heat, taxes and
financing arrangements. The rate of return on
the capital committed is probably the most
useful criteria employed which is determined by
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the uniform present worth factors and the eco-
nomic life of the equipment.

The Uniform Present Worth Factor (UPWF)
can be obtaired from the following equations :
i
(GSHHRS—-ME—FE-1T)
where I = Investment
GS == Generator Savings
HRS = Heat Recovery Savings
ME -: maintenance Expenses
FE = Fixed Expenses
IT = Income Tax
(@) 1 = PBDXIPR x(1+SP)x DKW
where PBD =Pecak Billing Demand
IPR =
instantancous  instantaneous demand
peak ratio billing demand )
SP = fraction standby plant
DKW = installation cost in Rs/installed KW
FR
EGEXLHAV
Where KWH = annual kilowatt-hour usage,
ER = Electric rate (Rs/KWH)
FR = Fuel rate, (Rs/Ib) or (Rs/m?)
EGE = Engine generator efficiency
(as a fraction of unity),
LHV = Lower (net) calorific value of
fuel quoted in units compati-
ble with KWH values
(KWH/ib) or (KWH/m?)
KWHxPHR x PRUxFR
(@ HRS = = Y XEGEXBE
Where BE = conventional boiler efficiency
PHR = fraction heat recoverable
PRU = fractional recoverable heat used
(d) MF = KWHxMR
Where MR = maintenance costs in rupees/
KWH produced
(¢) FE = IXFER
where FER =fixed expenses ratio

UPWG =

(b) GS =KWH ER —

(f) IT =1TR GS-+HRS—ME—FE
IxDF x INT I
TR T Bl
where ITR = income tax rate,
EL = economic life
DF = debt fraction,
INT = interest rate,

Substituting these in the original equation
for UPWF we get the uniform present unit
factor. If UPWF has a value of § years say,
it means that the rate of return amounts to 209,

Some Total Energy Schemes

1. The Rochdale Village Scheme, U.S.A. :
This scheme serves the heating and power
requirements of an area of 170 acres. The total
energy scheme costs § 1,320,116 per annum as
against § 1,693,525 for a conventional scheme
of purchased power and separate oil-fired steam-
raising scheme. The resulting saving s
$ 373,409 per annum which comes to about
20%, of the conventional scheme.

2. Hill Crest School, Edmonton, Canada :
In the totzl energy scheme the power generation
rate came to 0.713 cents/KWH as compared to
the purchase price of 1.3 centsyKWH. The
heat recovery was 279, of fuel input.

3. Engineered Plastics Ltd., Edmonton :
In this case, the total energy scheme has resulted
in a savings of $ 22,440 per annum as against
an investment of § 65,000 for prime movers and
gencrators. This worked out to a generation
cost of 0.824 cents/KWH and pay-out period of
2.78 years.

4. Burn Brick Co., Georgia: The extra
fuel cost for total energy scheme was § 10,800
but the electricity cost saved was $ 48,000
annually. This resulted in a savings of § 37,200
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per annum against an investment of § 175,000
which works out 1o a pay-off period of § years.

5. Ohio State University Kosbols, U.S.A.
The total cnergy scheme worked out to an
annual cost of $1,07,180 as against 1,66.818
for the cnergy cost in o conventional system,
resulting in a savings of 3 59.738. The system
thermal efficiency is about 70%%.

6. Kansas City Apartiment Blocks, U.S.A. ¢
In the total cnergy scheme, the generator equip-
ment cost was $ 217,200 and the heating and
cooling equipment cost 3 448,313, The cost of
energy gencration worked out to 1.28 cents/
KWH and the annual profit over the conven-
ticnal systern was 3 102,675, resulting in a pay-
out period of 7.7 years.

These are some examples out of the nume-

TOTAL ENERGY

rous total energy schemes abroad. It is clearly
evident that the scheme has proved quite cco-
nomical with a not very long period of pay-out
and as such is encompassing a wide range of
users.

Their use has become SO widespread that
their number rose from a mere 8 installations
in 1962 to 800 installations in 1970 represcnting
1000 MW of installed power and about 1200
million rupees in investments and the number
is likely to reach 2000 mark by 1980,

A great potential and necessity exlsts in our
country also to adopt these schemes in view of
the large number of industries and springing up
refinerics; mMore S0 in view of the hardships
faced by the industries because of the unprece-
dented power famine witnessed by the country
this year. [
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New ideas in engineering. They originaie at L& T where a group of engineers design,
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power and irrigation. The L&T sign also symbolises complete plant construction
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VWhen you're
coughs and col

seem to go away.

Coughs and colds come
when your body's resistance
is low. When they go, they
leave you weaker still. So

you get coughs and colds
mare easily again. And again.
It makes life very uncom-
fortable for you—in the office,
at home, and everywhere,

The thing to do is to build
up your body's resistance while
you fight your cough and cold.
Only Waterbury's Compound
Red Label does both,

weak,
ds never

Waterbury's Compound
Red Label has two groups
of ingredients: First, it has
Creosote and Guaiacol which
relieve coughs and colds.
Second, it has unique tonic
ingredients which tone up
your system, restore energy
and build up resistance.

Send coughs and coids away
with Waterbury's Compound
Red Label.

Now available in 2 sizes,

Stay strong and healthy with

Waterbury’s
Compound

— the most trusted family tonic
& QUALITY WARNER-LAMBERT PRODUCT. =




A historic

stride ahedd:

that's india’s first
indigenous oxygen

plantdesigned,
meanufactured and

suppiied by

indignOxygen

Yet anather step forward
in India’s march towards
self-reliance was taken
recently by |0L—creating
news by being the first

to produce an oxygen
plant indigencusly. And
thereby establishing self-
sufficiency in oxygen plant
manufacture.

10L, with its pioneering
experience, the finest
expertise, and excellent
human rescurces, has now
started manufacture of

sir separation plants and

associated cryogenic equipe
ment for production of
industriat gases, The range
of manufacture includes
oxygen and nitrogen plants,
argon purification systems,
high pressure compressors for
oxygen, nitrogen and other
gases as well as vacuum
insulated vessels for storage
and transpert of cryocgenic
liquids. Also plants for
production of acetylene and
nitrous oxide. Thereby in

its own way helping the
country to he!p itseif.

B8  HelpingIndia to helpitself
Ll Indian Oxygen Limited e
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IN PRESS IN PRESS

Product Profiles of Select

Engineering ltems
Price Rs. 75/- Post free Pp. 70¢ (Approx.)

Information and data on products of export interest, especially of non-tradi-
tional items, are thinly diffused in a number of published and unpublished documents,

so much

so considerable time and effort is spent in collecting relevant basic data.

This book, covering product profiles for 64 items, has been designed to meet the
telt need of incorporating diverse information in single volume to serve as ready

reference

material. Each profile provides data and information relating to .

—Woarld production

—-India‘s capacity & production

—indigenous & imported raw materials required for the manufacture of
the products

—-intetnational trade

—major export markets among developed countries, socialist countries &
developing countries

__Government policies regarding production, foreign collaboration &
export assistance

—quality control & standards.

This book will serve as a reference book to concerned officers, manufacturers
and exporters, chambers of commerce, trade associations and universities.

Book your orders with :

The Commercial Manager,

Indian Institute of Foreign Trade,

H-8, Green Park Extension,
NEW DELHI-110016
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Counters and Counting Devices
to suit all applications

Operations Research—
An Aid To

Management

Electromagnetic Counters « Stroke Counters « DeCIS |On'Mak I ng

Revolution Counters » Linear Measuring Coun-
ters x Textile Hank Indicators « Pick Counters. —By T.S. Chidambaram

[ ]
% Price : Rs. 10.00

metropolitan instruments limited

Administrative O ffice Works Bombay Office R
24/263, Syrian  Chavadimukku, 27, First Floor, Get your copy from .
ghBurch R;)Sd. Sreekariyam P.O. Tardeo
.B. No. Tri d 7 Air- iti . L H
Trivangrum-1 e | Mlarrl:e{i?d%élr%l?ﬁ Natlonal PrOdUCtIVlty COUI‘ICIl
Bombay 400 034
Phone : 60241/60029 Phone : 8437/ Y 38, GOLF LINKS, NEW DELHI.3
8326
Grams : Precision Grams ;
Precision

Limited Copies Only

METHOD STUDY

(Second Edition)
By
Brig. K. Pennathur

The scope and content of Method Study, the cirum-
stances under which such a study should be instituted, the
criteria in the selection of subjects, the recording techniques,
the theory and mechanics of Critical Examination, the processes
of development and implementation of the new plan, and the
importance of PERT and mathematical programming—these
are among the topics dealt with in this publication. Only

Iimited stock.

Price Rs 32+Rs 3 towards packing, postage and regis-

tration charges.
Place your orders with :

NATIONAL PRODUCTIVITY COUNCIL
38-Golf Links, New Delhi-110003
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PRODUCTIVITY

(Quarterly Journal of NPC}

Why not write out your Productivity
ldeas ?

You have our invitation...
Also subscribe, if you like,

Subscription nominal: Rs. 20 for a year
If you have an Advertisement Budget,
‘PRODUCTIVITY’ would be the best

vehicle, reaching as it does all points
of Authority in Government &

Industry
Here and Abroad

Attention Readers of

PRODUCTIVITY

(Quarterly Journal of NPC)
Have You Renewed Your Subscription ?

To ensure uninterrupted receipt of the
journal, you are requested fo renew
your subscription when due,

Any change in your addresses should
also be promptly intimated to avoid
wrong delivery of the Journal.

Please quote your Subscription Rumber
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-llb HALOA

THE SYSTEMS PEOPLE

who will set up
Indian 0il's ultra high frequency multichannel
Radic Relay Link

Bharat Electronics, Competing against
international bids, won the Rs. 2-crore
contract to set up and commission a
multichannel UH F Radio Relay Link for
the Indian O Corporation, which will
tink Barauni with Haldia and Kanpur.

* This Tink will facilitate communication
and monitoring of the Haldia-Barauni
Kanpur pipeline.

along the pipeline, the reliability of the
BEL system has been rated at 99%% and
employs ‘ail safe’ technique. A unigue
‘remote  surveillange’ capability built
into the system will enable monitoring
of 16 tnmanned repeater stations in this
relay link in order tc fake immediate
corrective action in the event of power
and subsystem failure.

This UHF system Is oniy part of the
BEL family of electronic systems. In
defence,  entertainment, industry,
weather forecasting and educatian,
BEL's continuing design and develop-
ment programmies are keeping pace
with the fast changing technology in
slectronics. The result ig systems
capahility in electronics, to meet the
challenges of tomorrow.

Right from the system design ang
engineering stage up to the installation
of the equiprent, BEL's UHF Radio
Relay equipment for Indian Qil will pe
an entirely indigenoys endeavour and |
will be among the world's most advanc- .
ed systems of thig type.

Designecj to previde instantaneous
communication  hetween 10 sfations

Now
give India complete electronic systems capability

(BED BHARAT ELECTRORIES 11D

AIVARS .BFL-i07]
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RESISTOFLEX system of 1
VIBRATION / SHOCK/ NOISE CONTROL .

From small instruments to massive Hammers
SEXPERT TECHNICAL ADVICE # READY STOCKS

MANUFACTURED

8y
RELAY CORPORATION
MERCANTILE BUILDINGS : 0414, DEFENGE COLONY,
10/1D, LAL BAZAR STREEY, CALCUTTA-1  NEW HELHI-110024
PHONE : 23-2083, 23-9067 PHONE : 65953
GRAMS : RELIMPEXP. GRAMS : POWERDRIVE

MACHINE MOLUNTS
FOR
PRECISE LEVELLING

USE DINMECTLY UNDER MACHINES
OR SUPPORT FOUNDATIONS SANDWICHED MOUNTINGS

EXPORT CREDIT & GUARANTEE CORPORATION LIMITED

(A Government of India Concern)

» makes selling abroad on credit terms easier

« helps getting adequate export finance from Banks

Head Office : Express Towers (10th Floor), Nariman Point, Bombay-I
Branches : BOMBAY « CALCUTTA « NEW DELHI « MADRAS « COCHIN

gt
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THE — | u I' b e
TICKETLESS = ¥,
TRAVELLER

1S A MAN
WITHOUT
A ‘
CONSCIENCE

g The Indian Railways are YOUR property . ... the lossto
the railways from ticketless Travel runs into crores of
of rupees .. . but for this loss YOUR railways would be
avle to provide YOU with better travel amenities . ...
greater comfort . . . . improved services . ... and quicker
repiacement of outworn equipment. : :

It is up to you to help us to stamp out this evil, ... it 8
YQU who will uitimately benefit. - N

'NORTHERN RAILWAY
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N.P.C. PERIODICALS

PRODUCTIVITY
(Leading Quarterly Journal of Asia)

Productivity, the principal organ of the National Productivity Council of
India, is a professional, research-based Journal providing techno-managerial
expertise for a productive expansion of the Indian Economy. It disscuminates
knowledge of the latest productivity techniques for pushing forward the
growth of Indian Industry, and features from time to time the best available
papers dealing with different techniques and facets of producavity
and all aspects of the national economy.

Annual Subscription: India Rs. 20

Foreign 10 US Dollars

PRODUCTIVITY NEWS
(A Monthly News Magazine)

A stimulating, informative monthly, compact with Productivity ideas,
gleaned from all the wortld over, with particular reference to significant
developments in all sectors of the national cconomy. A must for all
professionals who desire to keep abreast in a fast-changing world.

Annual Subscription: Rs. g

UTPADAKTA
(A Monthly Hindi Journal)

Carries informative articles and interesting features aimed at the development
of wotkers and supervisors.
Annual Subscription ; Rs. 2
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MANUFACTURERS & USERS.

® SWITCHES OF ALL TYPES

8@ RELAYS B CAPACITORS

8 TERMINAL BLOCKS & STRIPS

® PROTECTRON’ @ CONTROLS .
etc.

= Exports to 15 couniries =

. INDIAN
ENGINEERING CO.

P.B. 16551, Bombay 400 018+Ph : 378544/374566
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When youre weak,
coughs and colds never
seem to go away.

Coughs and colds come
when your body's resistance
is low. When they go, they
leave you weaker stiil. So
you get coughs and colds
more easily again. And again.
It makes life very uncom-
fortable for you—in tha office,
at home, and everywhere,

The thing to do is to build
up your body's resistance while
you fight your cough and cold,
Only Waterbury's Compound
Red Lahel does both,

Stay strong and healthy with

Waterbury’s
Compound

RED LABEL

—the most trusted family tonic
A QUALITY WARNER-LAMBERT PRODUCT,

Waterbury's Compound
Red Label has two groups
of ingredients: First, it has
Creosote and Guaiacol which
relieve coughs and colds.
Second, it has unique tonic
ingredients which tone up
your system, restore energy
and build up resistance.

Send coughs and colds away
with Waterbury's Compound
Red Label,
Now available in 2 sizes.
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‘Who said
we can’t do it
oh our own?

From the time India's first steel plant
was commissioned at Jamshedpur over
sixty years ago, Tata Steel has built up
a tradition of self-reliance.

For want of ancitlaries to supply the
varied requirements of what was the
only steel plant in the country for a
number of years, Tata Steel had to
make its own spares.

Today Tata Steel continues to design
and develop such diverse equipment as
larry cars, pusher cars, pelletising
kilns, mud guns and rocking shears.
Fulfilling a promise made to itself
sixty-six years ago —the promise to
help make India economically self-
reliant.




Calling Advertisers : With best complimenta
A Page in
from
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is more than an Advertisement— STEELSWORTH PVT- LTD-

TINSUKIA

It’s an Investment ASSAM
(Please see Advertisement Tariff Branches :
on page 321) Calcutta : Gauhati : Tezpur

A Forthcoming Publication :

PRODUCTIVITY TRENDS IN IRON & STEEL INDUSTRY IN INDIA

Price : Rs. 20

Book your copy with :

Business Management Section

National Productivity Council
38 GOLF LINKS, NEW DELHI-110003
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Domestic and Intornatienal
Prices. Rs./kg.

contury Ravon's Prices.*
Rs./kg.

Bombay US.A,

Market Prices® | Domestic Prices.

To Actual Concessional
USers. Prices to Fabric
Exporters.

b .':F:‘xclu;.fv.e _cif.fxé

A significant achievemont in the face of
rocketing prices of essential raw
materials like pulp, caustic soda.
sulphur and the cost of other inputs
such as labour, spares, fuel and water.

Century Rayon's wholesome faith in
professional management, a human
approach to industrial relations and
employee welfare as a way of Jife, has
yielded rich dividends in the form of high
productivity, the fruits of which it shares
with consumers, employees and
shareholders.

Rigidly adhering to the Voluntary
agreement between Viscose Rayon
Spirners and Weavers, Century Rayon is
selling approximately 60%, of its
production directly to Actual Users at

the low price of Rs. 11.72 per kg. and an
additional 20% directly to exporters of
Rayon Fabrics, at a substantiaily low prica
of Rs. 9.62 per kg.

This is Century Rayon's contribution to
our national effort at helding the

price line despite rising costs. )

CENTURY RAYON

(Props: THE CENTURY SPG. & MFG. CO. LTD.)
BOMBAY, 400 020

CONCEPT-CR-1069
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MANAGEMENT GUIDES

Development of Managerial and Supervisory skills is a must today for
improving the productivity of an organisation. The Management Guides
brought out by NPC are designed to be of help to managerial personnel as
well as studsnts of management who wish to have some basic understanding of
the science and practice of management. The titles in this series are:

Title Code No. Price
1. Organisation—V P. Sharma 5G-1 Rs. 3.00
2. Productivity and Economic Growth—M.V.V.
Raman 5G-2 Rs. 3.00
3. Supervisor’s Job—D.P. Upadhyay & M.F. ]
Abbasi 5G-3 Rs. 300
4. Method Study—N.V. Krishna SG-4 Rs. 3.00
5. Work Measurement—R.S. Gupta SG-b Rs. 3.00
6. Inspection and Quality Control—M.V.V,
Raman 5G-6 Rs. 300
7. Waste Control—M.V.V. Raman SG-7 Rs. 3.00
8. Inventery Control-—B.D. Khare SG-8 Rs. 3.00
9. Production Planning and Control—R.A.
Tiwari SG-9 Rs, 3.00
16. Cost Control—G.R. Sarma SG-10 Rs. 3.00
11. Industrial Relations—D.K. Roy SG 11 Rs. 3.00
12. Management—A.N, Saxena 5G-12 Rs. 3.00
13. Personnel Management—M. Yoga 5G-13 Rs. 3.00
14. Human Relations—M. Yoga 5G-14 Rs, 3.00
15, Communication—Ena Chaudhuri 5G-15 Rs. 3.00
16. Training—QO.P. Mista (Out of stock) 5G-16 Rs. 3.00
17. Wage Administration—D . K. Roy 5G-17 Rs. 3.00
1&. Discipline in Industry—V.K. Calla 5G-18 Rs. 3.00
19. Safety & Good House-keeping—A. N, Saxena 5G-19 Rs. 3.00
20. Plant Layout and Materials Handling—
G. Chandrasekbaran 5G-20 Rs. 3.00
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