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IN THE FOCUS

Inventory
Control

Conspectus

The present inflationary crisis has created a belief at
least in some quarters of industry, that Inventory
Control is no more a good economics as the cost of
‘blocked capital’ will be less than the cost of uncer-
tainty in supply line due to shortages and the
resultant unbridged rise in prices. However, if this
pseudo-logic is scratched a little, it will be known
that it is neither economics nor ethics, but plain
speculative hoarding, a cause rather than an effect of
shortages and price spiral. The purpose of bringing
Inventory Control in the focus at this point of time
is only to reiterate that ‘Industrial Obesity’ is not
onty anti-social but also an industrial disease for
which Inventory Control is the only cure. —Editor

The case of inventory control is in the identification
of optimum size of stocks that will serve to minimise
the costs and maximise the return on investment,
ensuring at the same time the adequate and regular
flow of materials and spares. The determination of
the ‘optimum size'is, however, difficult, as it is affected
by a number of factors, quite often exogenous to a
company. A well-worked out inventory policy must
take care of these factors and help management to
decide the largest economic order quantity at the most
opportune time. This paper might help a working
materials manager in evalutating his inventory policies
...... A.B. Lal (Page 137)

Inventory
Models and the
Problems of
Price Fluctua-
tions

Some Problems

Since fixed costs have the largest share in the total
cost, greater effort must be directed at reducing the
fixed costs. It is always advisable to apply work

Regarding study techniques for reducing the fixed cost of the
' Costs in system before any serious attempt is made to apply
. Inventory operational research techniques to inventory problems.

Models Operational research techniques can help in reclaim-

ing those savings which work study techniques fail to
achieve . .. ... S.K. Goyal {Page 148)



Inventory Models and the Problem of
Price Fluctuations

A.B. Lal

The increasing size of business establishments is responsible for
promoting the idea of conscious and scientific inventory control.
Inventory is a major constituent of the working capital of a firm.
Frequently as much as one third of a firm's total investment is in the
form of work-in-process, finished goods and stores inventory. Of the
three, stores inventory usually represents the largest value. Stores
inventory includes raw materials, parts and factory supplies etc. In this
article the discussion is confined to the problem of inventories of raw
materials and faciory supplies.

The levels of raw-materials inventories are usually calculated on the
basis of current production schedules, and a change in the level of
production calls for a consequent adjustment in inventory levels. The
adjustment in turn causes a change in the requirements from the vendor.
The purchasing section cf the firm has to understand clearly what, when
and how much the organisaticn wants; what, when and how much the
suppliers are willing {o supply; and effectively match the needs of the
orgarisation with the availability of suppliers in the market. The right
approach to the inventory problem requires an assessment of all the rele-
vant factors which can coniribute to maximize the return on investment.

The heart of inventory control resides in the identification of optimum
size of inventory which will serve to minimize the company's costs and
maximize the return on investment, at the same time ensuring that
adequate supply will be available as and when required. But its deter-
mination is complicated as it affects the inventory investment through a
number of variables both endogenous as well as exogenous.

Economic Lot-Size Model*

Earliest inventory problems subjected to mathematical analysis were

* R.H.Wilson, Harward Business Review, 13 No, 1(1929)
See also F.E. Ciark, Harward Business Review, 6(1927-28)




those involving the determination of economical purchase quantities.
Inventory costs consist of two components—ordering costs and carrying
costs—which tend to move in opposite directions. Ordering costs are
fixed per corder but tend to decline per unit as the size of order increases.
Carrying costs increase roughly proportionately with the size of arder,
The annuai cost of carrying inventories has been estimatad to vary
between 13 and 23 percent of the {otal value of inventories, which includes
interest on capital, cost of handling, storage, deterioration, obsolescence
and insurance. Given the annual requirement of inventory, the problem
is in what lot sizes to make the purchases, so as to minimize the sum of
the inventory ordering costs and carrying charges. The formula for
arriving at the Economic Order Quantities (EQQ) is as follows :

where,
R represents the number of units demanded per year ;

S the costs which vary proportionately with the numboer of
orders placed,;

i Dprice of each unit; and
C carrying cost expressed as a percentage of average inventory.

in ceaiing with econoemic crder gquantities, we ofien assume that the rate
of usage is uniform and that the time interval between ordering and
receiving of goods {known as lead linme) is constant. When the lead
timg i3 known exactly, the reorder point gives the level of inventory at
which the purchasing agent should place a buying order to replenish the
stock.

Reorder point--:Usage rate per day x Lead time in days.

But these assumptions deo not always hold geood in practical life. Planned
usage of raw material, for example, can be thrown oft the schedule by an
increase in the sales volume over the projected level, by its decline due
to strike, power failure or weather changes. Similarly, the lead time
between ordering raw material and getting delivery often varies as the
supplier may run into difficulties due to fire, breakdown caused by
accidents etc., or transportation botileneck.
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Stock-Out Cost

The stock-out cost of an item is the loss that may result if the item is
out of stock. It does not enter into the EOQ formula because in working
it out, it has been assumed that there will be no stock-out. More
sophisticated formulae take into account stock-out cost and other factors
like quantity discount and lower transportation cost. It is to be noted
here that stock-out cost is not related to the price of the item but to the
extent of disruption that the shortage can cause to production. For
instance, if an essential item of raw material, not readily availabie in the
market, goes out of stock and it the production lost until the stock again
arrives is worth Rs. 5,000 then the stock-out cost is Rs. 5,000 even
though the required raw material may cost only, say Rs. 50,

Stock-out cost varies from item to item. If the stock-out cost is low, there
is no need of having large reserve stocks, but it the stock-cut cost is
high, a farger buffer stock than usual is necessary.

Optimum Safety Stock

The optimum safety stock to carry is determined in the light of two goals,
often conflicting with each other these are (1) to minimize the costs of
stockout, but (2) at the same time fo minimize carrying costs of the
safety stock. The decision of how much safety stock to carry is not
easy. Usually, a service-level policy is the answer suggested when an
accurate determination of the cost of heing out of stock is difficult.

The Service-Level Approach

Organisations which use this approach simply establish the probability
of being out of stock they are wiliing to “live-with''.,  They then take
whatever safety stock action is required to keep the probability of being
out of stock at or near this point. Because no organisation can afford
a 100 percent service-level (requiring an infinite level of safety stock),
firms choose a service level which appears to them to be a reascnable
alternative. For instance, a company might adopt a service-level policy
of 95 percent on a certain item in its inventory. In many cases this is
done completely.




Probabiiistic Lot-Size Mode!

Safety stock varies with the length and variability of the lead time, the
rate of variability of usage, and the degree of service the firm wishes to
give to its customers. Recent work in the theory of Inventory Meanage-
ment deals with problems in which usage rate and lead times are not
known with certainty. In such studies it has been assumed, with some
justification, that usage rate and lead times are random variables with
known probability distribution which can be determined by collecting
data from our past experience and future known trends, statistical
analysis and applying probability theory. It is assumed that all demand
distributions are stationary and independent over time.

The amount and timing of replenishment is found by considering expected
costs of holding and cost of stock-outs. Optimal condition for safety
level is ohtained when its carrying cost and stock-out costs are both at
a minimum.  Accurate determination of safety stock by taking into
account all these factors involve complicated mathematical computations
requiring the use of electronic data processing equipment. A rough
assessiment can be made on the basis of observed deviations from
average demand and average lead time over a reasonably long period in
the pasi, and the number of stock-outs during the same period. In pro-
babilistic systems we can only minimize the expected cosis rather than
actua! costs.

Whien forecasts of lead time and usage dre accurate the maximum
inventory is equal to order quantity plus the safety stock and the minimum
inventory is equal to safety stock. If usage is steady, the average inven-
tory equals half the order quantity plus the safety stock. The economic
lot size is increased in the probabilistic case as the fewer the numbers
of orders placed, the smaller is the expected number of stock-outs. The
introduction of stock-out costs make it worth while to buy in farger
quantities.

* The following fermula has been proposed by some writers on the subject ;
Safety Stock- P xK.«Average demand x v Demand per lead time
where P is a constant related to order frequency and K is another canstant used as
calibrater to bring theory into relative positian with actual experience by the analyst.
According to this formula, the safety stock is proportional to the product of average demand
and square root of demand per lead tim2. -See for ref, “Management Accounting” by
Bahadur Murao, Minakshi Prakashan, Meerut.
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In case of large requirements of major items of inventory, it is not
always advisable to buy strictly according to the economic order quantity
originally fixed on the basis of carrying and procurement costs. Changes
in tne market and in the economy as a whole are likely to alter the
balance between the various parameters by increasing the effect of some
and aimost eliminating the effect of others, thereby creating a virtually
new situation that calls for a new inventory policy. For instance,
economic influences on national inventory specially created by govern-
ment control on price and distribution of scarce materials may lead to
peculiar inventory problems.

Price Changes and Inventory Policy

Price fluctuations of materials, among other determinants of the purchase
order size, may have a marked eflect on the procurement policy of a
firm. If these fluctuations are to be used to some advantage, materials
have to be purchased in adequate quantities when prices are fow. Some-
times it is worthwhile to purchase in smaller quantities when prices are
high and are expected to come down, and to purchase larger quantities
in anticipation of a price rise.

The influence of price charges on inventory policy has been recognized
and referred to in the existing literature on Inventory Management.
However, in the various inventory models developed so far, the problem
of adjusting price-changes to inventory procurement policy has been left
out. The purpose here is to develop an inventory-model which takes
into account the influence of price changes in the determination of EOQ.
Industries depending on raw materials, especially basic raw materials
have to pay a great deal of aitention to market prices, and some firms
regard price fluctuations so crucial that major policy decisions and the
firm's resources become fully geared to the activities of the purchasing
department,

In advanced countries, more and more reliance is being placed on
market research for purchasing instead of depending upon tenders,
quotations and price lists of a few suppliers. This enahles the pur-
chasing department to have a general knowledge of the existing price
levels and fluctuations in different parts ot the country so that they can
obtain most favourable rates, take advantage of any trend in price
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changes, prevent malpractices, keep abreast of new technological
developments in the field of materials and set up norms for price
negotiations with suppliers.

Materials and components may be cheaper when purchased in ‘arger
quantities owing to larger discounts and lower transportation costs,
Furthermore, paper work and inspection of incoming goods are often
simplified when larger quantities are ordered. On the other hand,
capital is tied up in dormant goods, more storing space and more
handling and maintenance of goods in store is required, and greater
losses due to deterioration and obsclescence are expected.

Larger discount or lower transportation cost need not necessarily he
profitable.  One has to compare the benefit of discount, lower trans-
portation cost or price differential with the inventory cost. Simitarily
it there is a sliding scale discount, one should consider what percentage
of discount is advantagecus. It may be possible that buying goods of
the same value in two lots and receiving 3", discount is advantageous
than buying in one lot at 5", discount.

Orders on the basis of economic order quantity can be placed only
when materiais are readily available. When delivery time is leny, one
will find it convenient to place orders for six months' requirements.
in such cases efforts should be made to stagger the delivery. When
materials are recouped by either fixed internal or periodic review system
of recoupment, orders are generally placed for 3 months or 6 manths
as per requirements, depending upon the guantity involved, value, lead
time etc. If the quantity of any item is large, delivery may he staggered,
but it the quantity is small delivery may be obtained in one lot. In
India import dicences are issued on half-yearly basis, the order quantity
for imported items is inevitably for six months requirements, although it
may be possible to stagger delivery in certain cases. The same may he
suggested for slow-moving items and seasonally available items.

Purchasing for contingency reserves or forward buying means to buy at a
time when prices are lowest fora particular item, with prospects of
futurs incease in price. This practice is often applied to materials that
experience seasonal price fluctuations. It is also appropriate when
there is a prospect of inflation or of storage of supply, For instance,
a concern may ordinarily consume 2000 tons of steam coal in a year.
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The firm may buy all this coal in July, anticipating that the price will be
higher on account of seasonal demand or because a miner's strike
is threatened. In another case of Vanaspati manufacturing firm, the
new groundnut crop comes t{o the market by early November and on
account of limitations of several factors like holding capacity, ware-
housing and credit facilities, the tendency on the part of the farmers
is to dump the produce in the market quickly. This obviously results
in low prices at the beginning and high prices towards the end of the
season. It, therefore, becomes necessary to build up future raw material
requirements in such a way as to keep down the stock losses to the
minimum.

It must be recognized that this type of forward buying incurs the risk
of incorrect forecasting of price trends and inventory needs. The
possible gain in price may be offset by cost of storing and financing
a large inventory. However, when the buyer is able to forecast condi-
tions with reasonable chance of success and when there is adequate
storage space and capital resources, forward buying can be very profit-
able to the enterprise.

Purchasing the Largest E.O.Q. at a Lower Price

In order to take advantage of lower prices at the beginning of the
season or at any other time we have to fix the largest order quantity
that is economical to order at that price. The optimum point under
this suggested approach is the point where the reduction in ordering
cost and in unit price is equal to the additional carrying cost which
results from buying larger amounts.

Let ¥ -= Largest order quantity economical to order at the lower
unit price (expressed in Rs.) |
A = Annual requirements in Rs. ;

D = Percentage of difference in prices (calculated on the
basis of past records of 2/3 years) over a certain period ;

P = Ordefing cost per order ;
Q == E O Q in Rs. prior to taking advantage of price change;
C —= Carrying cost as a percentage of average inventory ;
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The first step in solving for X is to compute the amount by which
carrying cost will rise once we start buying in large quantities.

Carrying cost for the proposed pian is determined in the following manner :

Largest order quantity economical

o order at reduced price X
! ' 7 P % Carrying cost S C
(New average inventory) (expressed as ° of

average inventory)

Next, we subtract from the carrying cost for the proposed plan the

carrying cost of our present plan, the carrying cost under E O Q before
taking advantage of lower price.

This carrying costis EQ Q in Rs.
before taking advantage of lower

rice or at offseason rice
P 5 g x Carrying cost % G
The additional carrying cos: amounts to
X Q
> - Cc - - C = Additional carrying cost (1)

Now we shall determine the reduction in the ordering cost. This
reduction is found by subtracting the new ordering cost (when taking
advantage of lower price) from the ordering cost which prevailed before.

Old ordering cost == No. of orders per year . ordering cost per order
Old annual usage (in Rs.)
~ amount of old orders (in Rs) X P
A
= 9 = (2)

New ordering rnost — No. of orders per year X ordering cost per order
_ New annual usage (in Rs.)

amount of new orders (in Rs.) X P

A (1-D)

- T — e e ST . ppp——
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Subtracting equation (3) from (2), we get decrease in ordering cost.

Therefore,
%, _ﬂ)_(:gl_ P = Reduction in ordering cost {4)

And Percentage of Price Difference <
Annual requirement in Rs. before
taking advantage of low price or discount.

=D.A (5)

=: Reduction in total cost of units
because of lower unit price.

By equating the addition in carrying cost with the reduction in total
buying price plus the savings in ordering cost we can obtain the value
of X. Thus, from equations 1, 4 and § we get.

x.C Q.C CA.P  A(1-D)P
s~ 2 ~P-ATTGTTTX

To solve for X, multiply both sides of the equation by X; we get

2 . . C XAP
%L_L%: X.D.A+ g —A(1-D)P

Converting in the form of a quadratic equation, we get,

X2 . C X.0Q.C X . A.P
5 — 2 —X.D.A-——-‘Q -~ A(1—-D)P =0
C Q.C A.P
or, leT o K ( —_ 5 —D.A——T)—{—AU—D)P:O
C QiC A.P
Lot a =~ b:—( 2 +D-A+_Q—“

c=A(1-D)P
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We are now able to solve the quadratic formula,

—b+ vbl=-dac

X = e
B0 A ARLJ(OC pa i ARy2 e
2 Q 2 2
[ A(1—D)P ]
N 2.CJ/2
Q€ . AP TrQC AP YD o pmme o
T 4+ DA S R e — -
K + QTJ(Q +DA+Q) 2CAP(1—D)
R B it A
This gives the largest order quantity economical to buy when taking N

advantage of lower price.
*Timing of Purchases :

No single formula can be suggested which may be applicable to the
timing of purchases in all situations. However, a general procedure
may e adopted to take advantage of the price changes.

1. Esiimation of Materials Needs .

Materials manager shouid try to make estimate of materials consumption
at teast for 3 or 4 guarters ahead. In addition, he shouid try to get a
more tentative estimate of material needs for a five-year or even a
ten-vear period. Both the long and short-term estimates may be revised
at intervals to bring them in line with the latest sales projection supplied
by the company's market research department. Estimates sheuld be
bzsed on the best available forecasts. Materials manager can buy
“ahead” of maierial requirements. '

2. Devefopment of Tentative Plan of Purchases :
At this stage in his planning, materials manager should ignore the

* See for ref. ~Materials Management” by W. Miller.
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effect of future price changes and the like on his purchase timing. He
should break up his requirements into economic lots and programme
iheir delivery, ailowing sufficient lead time to prevent stock-outs if
sunpliers fail to adhere to delivery scheduies.

~

5. Waich for Buying Opportunities :

Whenever prices lcok unusually favourable, the materials manager
should consider buying in excess of requirements. He should work
closely with his company’s financial officials on foreward buying. Most
of the Companies have limited funds available for forward buying, and
the amount available can vary from month to month. While proposing
the formula for making an estimate of the largest quantity to be
purchased at lowest price, itis assumed that the firm has adedguate
finances and storage space efc.

When a buying opportunity does come, the materials manager is faced
with the timing problem. The Bayesian decision rule and probability
theory can be heipful. It should be noticed here that the price change
becomes a prior (or first) probability rather than a conditional (or
secondary) probability as does in other cases, e.g. the possibility of
a steel strike followed by a possible price increase.

The advantage of the proposed formula is that it encourages stock
accumulation when prices are low and discourages it when they are
high. However, the buyer is not protected against severe price drops,
since he will use up his fund before the bottom is reached. Nor will he
be buying most advantageously should price inch up progressively
throughout the year. This formula may be used to suit the needs of
the materials manager.




Some Problems Regarding Costs in
Inventory Models

S. K. Goyal

There are widely held misconceptions about the costs to be included in
the mathematical models for inventory control. Due to these misconcep-
tions, wrong cost elements are included which give erroneous results.

The basic inventory control model s simple and perhaps that is the
main reason of these misconceptions.

The model
Let X — the uniform demand per year,
C, —- manufacturing cost per unit,
C, — set-up cost per set-up,
C, - - stock holding cost per unit per year,

Hence the annual cost of supplying demand will consist of

(a) Menufacturing cost = X. C,

{b) Stock holding cost = L q.
X, C

{c) Set-up cost — _q_1

G,

The annual cost ‘'C’ will be equal to

X. C

C=XC,+ Lty G

As (X. C) is fixed once a decision has been taken to supply the entire
demand, only then the variable cost 'V' is left for investigation.

X. C
Vo= q Tt 3. 9. C, (1)

; dVv
Differentiating with respect to g and putting a9 equal to zero, we get

B e
e i AT o
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the optimum batch quantity ‘q,’ and the least variable cost V,,
_ vVaX(G,
q, = T (2)
v, = v2.X.C.C, (3)

The expression for g, is of utmost importance and it acts as a spring
board for developing and applying more complicated but realistic models
to inventory control problems.

1t should be noted that the optimum batch quantity depends on the

X.C '
square root of C t Qo if there are errors in determining X, C; or C,,
2

then the optimum batch quantity may not change significantly. However,
there is a possibility of errors compensating themselves and the
optimum batch quantity may be obtained just by chance. On the other
hand the effect of errors, in determining the annual savings as a result
of producing in optimum batch quantities can be considerable, thereby
giving a false figure for the annual savings. Based on such false
savings, unsound decisions might be taken, which will tend to undermine
the performance of the system.

Most of the text books dealing with inventory control problems give the
following interpretations for different costs involved in inventory control

problems.

Manufacturing cost : The help of cost accountants is generally sought
‘1 determining this cost. The works cost is generally taken as the
manufacturing cost per unit. The works cost is obtained by determining;

Direct costs : (in Rs.)
Direct material  «ceenns
Direct labour  ..oeeeens
Direct expenses  ....oeeen

Indirect costs :
Works overhead

Tota!
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Set-up cost per set-up : This includes cost of setting-up operations, any
wastage during a set-up and all costs which may have to be incurred in
a set-up,

Stock holding costs : These costs are normally of & type which may be
expressed per unit per unit of time. It may include the cost of (or
interest on) money invested in inventory, the cost of sterage space,
insurance charges and cbsolescence.

Now with the halp of an example, the misconceptions zbout costs in
inventory models will be explained and the correct way of dealing with
such problems will be dealt. The example is based on a wider study
undertaken in a small company.

Problem :

1. Annual demand : - 12000 = X

9. Sef-up cost : {in Rs.)
direct wages 2.40
bonus 0.30
wastage 0.25
overhead 4.25

3. Manufacturing cost: (in Rs.)

material 0.58
wages 0.50
bonus 0.12
machine running 0.10
overhead 0.70

2.00 = C,
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4, Stock holding cost : Totél stocks currently held valued at

work cost = Rs. 200000
Interest charges

@ at 10%, 20000
wages 16000
insurance 1000
@ at 1%
rent, rates etc 11000

48000 = C,

Stock holding cost expressed as percentage of investment in stocks
-—94%, or C, == Rs. 0.48 per unit per year. At the moment the present
production capacity is 100%, utilised. However, extra capacity can be
obtained by keeping workmen on overtime. It costs Rs. 5 per additional
set-up required over the number of set-ups required currently. The

current batch quantity is 2000.

Solution : As the present utilisation of machines is 100°%, so if the batch

quantity is reduced below 2000 then we will have to spend extra money.
in order to include this element of cost, the following modification is

required to eguation (1).

>

.C, ) [ X ]
= — : &= . C ‘Jf“ 5 T 6
\Y 9 T 3 Q. e q (4)
6 is the number of set-ups currently required in a year.

Substitute X =- 12000, C; == Rs. 7.2 and C, = Rs. 0.48 in equation (4).

The annual variable cost with different values of q is given in

table 1.

Based on this analysis, the optimum policy is obvious. Policy should
be to produce in batches of 800 units, The annual savings will be

Rs. 177 (500-323).
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TABLE 1
{in Rs.!

g 1200(3): 7.2 +}qx 048 i 5 {/q\; —5 ] j Total agg;ai;ariable
2000 500 } 0 ! 500
1800 | a4s | 3.3 | 448.3
1600 | 420 | 7.5 | 4275
1400 370 i 13 : 383
1200 335 i 20 ‘ 355
1000 302 ,‘ 30 ; 332
800 278 : 45 j 323
600 | 268 i 70 | 338
400 298 ‘, 120 : 118

[

Now let us examine the various elements of costs included in the model;

Sef-up cost incjuded :

direct wages
bonus paid
wastage per set-up
overheads

Manufacturing cost consisted of :

cost of material
direct wages
productivity bonus
machine running cost
factory overheads

Stockholding cast included :

interest on capital
salaries and wages of warehouse staff

o g e g e
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rent, rates & taxes of warehouse
insurance charges.

We ask ourselves:

Can we do anything about the wages of the workers once we have
decided to supply the product in guestion ?

Will it change, if the batch production quantities are altered?

Can we reduce the amount paid to workers if they are engaged for
lesser time ?

Can we alter the salaries & wages of warehouse personnel if we change
batch quantities ?

Can we alter in any way the rent, rates of warehouse by altering the
production quantities ?

Can we influence the factory overheads by changing the production
quantities ?

The answer to ali such questions in most of the cases will be NO.

The following items are susceptible to be influenced by any change
in policy.

Set-up cost : Bonus paid to workers
wastage in a set-up

Manufacturing cost : Material cost
machine running cost
production bonus

Stock holding cost : Interest on capital tied up as stocks
insurance on stocks

These elements of costs are the only ones which can be varied by
changing the batch quantity, Those costs, which can be influenced by
a decision in question, are called variable costs. In the analysis fixed
cost of the system should not be included, as nothing can be done about
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On the other hand, when additional capacity can be obtained then there
is considerable difference in the two policies. 1f the decision is to
produce in batches of 800 units then our nominal savings are Rs. 177
(500—323) (see table I) but if this policy is implemented then our real
annual cost is Rs. 86.5. Incidentally, it is the same as at q-- 2000.
Hence there is no saving.

In a case when additional resources (machines/workmen) are to be
acquired in order to produce in economic batch quantities, then we must
consider the fixed as well as variable costs for such acquisitions. Such
acquisitions need to be justified against the savings made as a result of
producing in optimum batch quantities.

Concluding remarks : In any inventory problem situation, fixed cost of
the system contributes the largest share for the total cost. So greater
effort must be directed at reducing the fixed cost of the system. Itis
always advisable to apply work study techniques for reducing the fixed
cost of the system before any serious attempt is made to apply opera-
tional research techniques to inventory problems. Operational research
techniques can help in reclaiming those savings which work study
techniques fail to achieve.




Spares Inventory Control by Materials
Management

K. Chandramouli

Materials Management plays an important role in modern management and
is as important an aspect as the management of men, machines and
money. The importance of Materials Management can be easily
visualised by the fact that nearly 50-80%, of the sales value is repre-
sented by material costs in many industries, thereby establishing a close
relationship of material cost to the profit. Constant endeavours to
exercise effective control on this major cost factor resulted in the new
concept of Materials Management. The main objective of Materials
Management is to bring down the material costs by improving the
methods of acquisition, movement, inventory and handling of materials.
To achieve this, Materials Management combines all the functions connec-
+ed with materials and synchronises the activities of purchasing, handling,
and inventorying of production materials. This unified appreach is
necessary because what may appear to be most efficient method for
carrying out one function may result in substantially higher costs of
another related function. This Materials Management brings together the
various activities undera single responsibility instead offragmentising them
into separate responsible units as is done in conventional organisations.

As an integrated function, Materials Management includes all the activities
of planning, scheduling, procuring, moving and controlling materials,
components,sub-assembiies and supplies used in producing Company's
products, including the shipment of goods. In brief, it develops material
requirements, computes economic order guantities and establishes sche-
dules of materia! delivery dates which wili meet production needs. Also it
maintains a price-quality relationship consistent with engineering, manufac-
turing and standard cost requirements. Another important function is the
development of realistic material budgets for material costs and operations.

Present Situation In India

However, Indian entrepreneurs have not yet fully recognised the impor-
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tance of Materials Management and have mostly accepted the conventi-
onal type of organisation with separate responsible units for various
activities.  The result, though not entirely due to this reason, is well
known from the interesting facts and figures quoted below -

1. Twelfth census of Indian Manufacturers 1957 shows that inventories
account for 909, or more of the working capital.

2. A Reserve Bank Survey (1963) of 1001 joint stock companies showed
a total inventory of a little over Rs. 8,000 million.

The high inventory values, quoted above, comprise of raw materials, work
in process, finished goods, equipment spares and operating supplies.
The inventories in raw materials, WIP, and finished products could be de-
pleted gradually by consumption over a period during which the procure-
ments are reduced or completely avoided. Also they could be further
controlled by better planning, scheduling and other effective measures,
But it is extremely difficult to reduce the inventory which has been built
up due to wrong selection of a variety of equipment, accumulation of
unwanted security spares to a great extent and the surplus items built
up in the construciion stages of the project. Hence the reasons for high
inventories due to spare parts and operating supplies are considered in
detail here in preference to the high inventories due to raw materiais
etc.

1. Projects are carried out in different phases and stages by contractors
supervised by departments, directly by departments and by consultants
on turn-key basis. Also, there is bound to be a definite time lag netween
the varicus phases of the project. These factors naturally tend to the
selection of similar equipment but with minor differences in capacity,
specification and make. Multiplicity in the types of equipment necessi-
tates keeping many spares, including insurance and security spares at
a huge cost. The variety of equipment for similar operating conditions
and the need of many spares, thereby blocking up a huge capital,
could be avoided in close liaison wtth Materials Management.

A big plant is reported to have blocked up nearly Rs. 8 lakhs in inventory
due to the fotlowing variety of similar equipment in its various sections,

a. Compressors of 100 CFM and 900 CFM from the same manufacturer,
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Compressars of 1000 CFM from different manufacturers.

EQOT cranes of 30T and 15T capacity from the same manufacturer, but
with slight changes so that parts are not interchangeable.

Forkiift trucks of 3T and 2T capacity from the same manufacturer.
Forklift trucks of 3 and 2T capacity from different manufacturers.

Etectric hoists of 1T, 14T, 2T and 3T capacity from three different
manufacturers.

Variety in types of reduction units, elevators, conveycrs, pumps,
valves, etc.

The huge capital block up in spare parts for these variety of equipment
could have heen avoided with due importance to the functions of
Materiale Management in the early stages.

5]

Project estimates usualiy allow for the purchase of 10" of the
original value of equipment as spares. In trying to supply the 10°,
spares, the manufacturer is prone to push out whatever item he has
in stock irrespective of the utility of the item. In many cases, very
costly insurance or security spares are supplied by the manufacturer
and these are accepted without utilising the statistical techniques
available for determining the number of insurance units to be bought.
Materials Management under similar circumstances could effectively
lay dcwn the broad principles and also the simple working rules for
the procurement of spares.

Materials procured during the project stage for construction purposes
are usually very much in excess of the actual requirement. The
excess arocurement is a result of many factors like high estimates,
uncertainty in the availability and supply of material, uncertainty in
the delivery schedules, inherent fear that shortage of material will
delay the project etc. Therefore, when the construction phase is over
usually there will be a big surplus of general hardware and other
construction items. Failing to take immediate action in the surplus
inventory which runs into millions of rupees in many cases, resulis in
a huge block up of capital and loss of interest paid on capital. In
many cases disposal of surplus stock is delayed by as much as 3 to &
years. The interest on capital blocked up and other inventory
carrying costs account for nearly 15, per annum of the inventory
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value. Thus it would be economical to immediately dispose the
surplus even at 60%, of its original value instead of carrying it in
stock for 3 to 4 years. This fact is usually overlooked in the conven-
tional set up where no single section or department is accountable
for the high material costs.

In the conventional organisation, the requirements of spare parts for
different equipment are assessed by different area maintenance
engineers. In a well spread out plant there are generally many area
engineers with a number of equipment under their control. Each
maintenance engineer assesses the spares requirements for the equip-
ment under his control and does not consider similarity/identicality
of spares for equipment in other areas. This area-isolated approach,
irrespective of similar equipment and identicalfinterchangeable parts,
leads to duplicate storing of many parts. An identical part stocked
in more than one bin with different stcck levels leads to duplicate
work in procuring, handling, storing, inventorying and also results in
higher inventory value than if stocked in one bin with cne stock
level. A unified approach for spare parts management of the entire
plart under one responsible unit would result in identifying similar/
identicai/standard parts and grouping them tfogether for the pur-
poses of simplified procurement and stcrage. Such grouping of
similar items could be usually carried out in the following category
of spares : Bearings, V Belts, reduction units, transmission chains,
motors, couplings, conveyor and elevator beltings, air cylinders,
hydraulic cylinders, solenoid valves, electrical switches, fuses, cables,
light fittings, hardware items, etc. It is estimated that nearly 12 to
189, of the total bin items for spares could be reduced by grouping
such similar/standard parts.

What Materials Management Can Do to Avoid High Inventory of
Spares

As

stated earlier, there can be very little reduction if inventoryvis accumu-

lated because of a variety of equipment for similar operating conditions,

exc

ess stocking of insurance and security spares, and surplus stores

items left over from construction. Such inventories have to be avoided

eve

n bhefore accumulation and it is not possible to effectively avoid such

high inventories in the conventional set up of purchase, stores and
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project activities where no single unit is responsible for the high invento-
ries. Project personnel, with their main aim of completing the project
on schedule within stipulated budgets, do not lay particular stress on the
reduction in variety and supplies of equipment. Simifarly, their attent-
ion will be more towards the commissioning and erection of equipment
rather than on the procurement of necessary spares in their required
quantity. Even if maintenance engineers are involved in the ordering of
initial spares there will be a tendency to overstock items with the aim
of safeguarding the interests of the maintenance section. Under this
state of affairs in the conventional set up, purchase and stores sections
are just passive coordinators in procuring and storing high inventory in
spares. In this context, the unified approach of Materials Management,
with its association at the equipment selection stage, can be of great
help in reducing the inventories of spares.

Utility Value and Interchangeability of Spares

The high inventories accumulated due to slow-moving items, insurance
spares and due to the variety in the types of equipment cannot be
usually reduced or wiped out and the necessary inventory cost wili have
to be absorbed in the overall material costs. The percentage of exira
inventory costs to the total cost of equipment remains high under such
circumstances. However, any plans for expansion of the plant open up
a new opportunity for reducing the percentage of inventory costs to the
overall cost of the equipment. This could be achieved by : (a) increas-
ing the utility value of slow-moving and insurance spares (b) increasing
the interchangeability of spares.

Utility value of siow-moving and insurance spares can be defined as the
initial cost of the equipment supported by a given value of these spares.
In other words,

Utility  _ Original Cost of the equipment
value Vatue of slow-moving & insurance spares for the equipment

Thus, if the cost of the equipment is Rs. 20,000/- and the value of siow-
moving and insurance spares is Rs. 2,000/-, then these spares support
10 times their value of the equipment and, therefore, their utility value is
10. Once the slow-moving and insurance spares have been acquired,
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the utility value can be increased only by adding more equipment during
the expansion without correspondingly increasing the value of slow-
moving and insurance spares.

Interchangeability of parts can be increased if there are a number of
similar/identical equipment which require the same spares. In other
words, lower the variety or type of equipment, higher is the interchange-
ability of spares. Variety value of equipment can be defined as the ratio
of types of equipment to the total number of equipment in the Plant.

Variety __ Types of Eqpt, from interchangeability concept

value N Total number of equipment in the plant

Functionaily, a centrifugal pump and an overhead crane can each be
considered as a separate type of equipment. But from the interchange-
ability concept, under a centrifugal pump there might be one or mare
sizes/types/makes, each making a separate variety or type of equipment.
Interchangeability of spares will be increased when more number of
equipment of the same type are added so that the variety value is dec-
reased. Such interchangeability of parts, especially among high con-
sumption or fast-moving spares will result in less number of bin items,
hetter procurement at lower costs, lower buffer stocks and overall lower
inventory value of spares in stock.

Measures to Increase Utility Value of Spares

Any plant expansion with scope to add more equipment to the existing
facilities can be advantageously utilised to increase the utitity value and
interchangeabitity of spares. This advantage leading to effective in-
ventory control can be gained by giving due consideration to the follow-
ing points during plant expansions, addition of equipment and replace-
ment of old equipment.

(a) As far as possible and unless there is a definite technical reason for
a change, the model, type, capacity and make of the new equiptment
should be the same as the already installed equipment.

(b) Many times technical changes to overcome operational or maintenance
difficulties need be carried out on only certain parts of the whole
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equipment, leaving the other sub-assemblies practically the same as
in the original model.

(¢) In many cases the equipment manufacturers would have stopped the
manufacture of old models and will come out with so called ‘new and
better models’. In India this type of technological obsolescence
within a space of 5-8 years will not be to any appreciable extent, and
it is perhaps economical to go in for the old model, unless there is
specific and quantifiable advantage in purchasing new model. The
usual tendency to purchase any new equipment on the pretext of
technical changes or improved models will have to be properly
balanced with an overali idea of the economics of the initial cost,
operating maintenance cost and inventory or material costs.

(d} Variety of equipment is introduced not only because of the differences
in the capacity and modet of the equipment but also because of the
change-over to a different manufzcturer. Two equipment of same
capacity and for absolutely similar operating conditions, but pur-
chased from two different manufacturers, necessitate the stocking
of spares separately as no two parts will be generally interchangeabte
fn these equipment from different manufacturers. Purchase of any
new make of equipment, not already tried in the plant, should nct be
decided merely on the initial lower purchase value of the equipment.
Other important factors like design and technical superiority, operati-
onal and maintenance needs, and also the inventory costs involved
should be considered before the selection of a new make of equip-
ment.  Since operational and maintenance needs and the problems
involved cannot be visualised before field trials in many cases, and
assuming the design features to be not far superior, the main con-
sideration in such purchases should be the additional inventory costs,
This factor is usually overlooked while purchasing new equipment
during plant expansions.

Thus Materials Management not only aims at avoiding the excess
accumulation of spares inventory but also attempts at increasing the utility
value and interchangeability of spares so that there is effective spares
inventory control. Other inventory control techniques are not dealt here
for the simple reason that even without the unified approach of Materials
Management, an organisation could initiate these measures, though they
will be effective to a lesser extent than under Materials Management.




Work in Progress :
Investment and Its Control

G. D. Sardana

Work In Progress is goods in the process of manufacture from the time
they are taken out from stock as raw materials till they are again returned
to steck as finished materiais.

WIP invesiment represents an equal percentage of the total inventory
consisting of Raw Materials, Finished Goods and Work In Progress.
Besides representing a Bbiocked up capital on shops, on and before
various processing centres, a high WiP can pose problems of production
control —speciaily of not meeting the schedules of completion.

An avaluation of WIP investment, laying of norms and procedures for
its conirel is, therefore, an important production management function.
An sttempt is made in this paper to analyse these problems with the help
ot aciuc! case studies.

Qrigin of WIP : Production, mainly ciassified into three categories

celled o Flow nroduction, Batch production and Jobhing production,
ave one underiving principle of converting the existing stock into
gifierent forms of stock. Hence, the Work In Progress calls for value
acdditicn iz the criginal form of the stock withdrawn.

Tha stork withdrawn originally at time T, with base material value R,
wauid cihange to a vaiue R, at time T,, the difference arising because of
value =ddition during the time interval T,—T,. The vaiue goes on rising
H#I' the stock reaches ihe finished state and stored, where its value
would be highest. The value added is not necessarily directly pro-
portional 1o time it spends during processing stage. It can be more in
the initial stages and rise slowly with increase in time. Conversely, it can
rise slowly in the initial stages and may have a rapid rise later.

At times, the stock remains on the shop without any value addition to it.
It is possible that the stock may have been in a queue betore a process-
ing centre or may be there because of improper production planning.
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The WIP investment in such a case would be the value of the material.
This is the crux of Work In Progress.

Factors Influencing WIP Investment

A.

(i) In Jobbing production, the production process is confined to

carrying out the processing of manufacture by operators in small
quantities covering a large number of processes. Most of the
jobs to be processed in this type are tailormade. Small
quantities of Job Orders lead to lesser WIP investment. Further,
WIP investment is also less because queues (of work awaiting
for processing), can he controlled through diversion of such
jobs to other operators. This may call for hiring of new
operators for temporary loads.

By the very nature of the type of production process, the time
required to process work through all its stages, is regulated
more by long process time than by queueing time.

in flow line production, the work ‘flows’ through series of work
centres, in practically the same sequence. The flow is not
random but is systematically organised and planned to keep the
series of work centres in full running. The proceeding and
fellowing cost centre to a particular cost centre are kept equally
occupied so as to create a balanced rate of production. In such
a type of production, the queueing of jobs between the cost
centres is controlled and reduced to desired limits.

Thus in a flow type of preduction, WIP content gets proportion-
ately related to the actual throughput cycle time of the job and
is less effected by queue lengths. Quantitywise, though WIP
in this type of production is high, it is because of the nature of
production.

(iil) Batch production envisages the manufacturing work to be carried

out in batches—the batches are determined so as to balance
the cost of setting the machine, i.e., tool set up costs and the
costs of carrying the inventory. Again the sequence of process
operations called for is generally not the same for all. The
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processing operations of the different batches are unrelated and
unlike. This gives rise to a situation; where the jobs may come up
in random quantities from random processing centres resuiting in
a queue. Thelength of the queue so formed is again random. The
WIP investment in this type of production, would be highest,
because of : (a) Quantum of work in actual processing,
(b) Quantum of work waiting in Queues, (¢) Throughput cycle of
work in actual process, (Longer the throughput cycle, the longer
the WIP investment stays on the shop), and (d) Waiting time
inherent in queue (Longer the waiting time, the longer the WIP
investment gets tied up on the shop).

Urgent/Rush Jobs tend to interrupt the flow of production
and cause the throughput cycle of preplanned jobs lengthened.
Meanwhile, the WIP investment pertaining to original job is retained
on the shop.

Change of priorities and manufacturing programme on the shop
have direct bearing on WIP investment. The jobs delayed owing to
priority jobs remain on the shop because of their not getting moved
to stock or to the next processing centre. They merely add up to
WIP investment.

Down times could be for reasons of maintenance, breakdown,
operator absenteeism, tool breakdown or non-availability of
replacement tools in the event of a breakdown. The result is that
they lead to queues in waiting and many a time splitting of jobs
entails double the machine tool set up times. The consequence
is a higher WIP content.

A faulty production planning system can get reflected in the form
of : (a) Available queues before processing centres because of
improper scheduling on various processing centres and defective
sequences of operations ; (b) Unjustifiable higher batch quantities ;
(c) Wrong selection of process centres/tools.

olling WIP Investment

It has been seen that WIP investment exists basically because of:
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(@) Quantity in the batch, (b) Throughput cycle (Process cycle),
and (c) Queueing time—all pertaining to work actually in process
and work waiting in a gueue at a particular time, The control
of WIP investment should, therefore, be studied in the light of
these factors.

{a) The selection of batch quantity, process sequence and selection
of machines is based on the principtes of production planning. In
addition, it strikes a balance of costs involved in the stock-out
probabilities and customer services. A high degree of service or
a low stock-out probability shall entail covering high batch
quantities on an order.

Principles of Inventory Management do suggest a solution to these
types of problems. Low batch sizes on 'A’ class items (high
usage items) not only bring down the total investment (and hence
the WIP investment) but also bring down the throughput cycles to
further reduce WIP investment, whereas high batch quantities
on ‘C' class items (low usage items} dc not necessarily
increase the WIP investment. This is so, because of the low
valued material content in them.

(b) The batch quantities having been scientifically arrived at, the next
important step is to see that number of batches (or number of
jobs are) also controlled on shops.

The overall manufacturing capacity of the shop and the related
processing centres which are to be used for loading of the
jobs should be clearly established and known in recognisable
units. Jobs scheduled in excess to these should, therefore,
be avoided to be routed to the processing centres. The
excess of job orders sent over and above the established
capacity are straightaway reflected in the form of a queue
before the processing centre, thus accountfing for WIP
investment,

For an effective and substantial control on WIP investment,
it is, therefore, necessary to analyse in a systematic manner,
the load waiting on each processing centre with the capacity
of the processing centre. The extra load over and above
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(c)

the established capacity of a processing centre has to be
directed to other processing centres with deficient work {oad,
running of overtime/extra shifts and sub-contracting with due
analysis on costs of each of the alternatives. Process cycle can
be reduced through :

(i) Selection of best sequencing cycle and a better processing
method including machine and tool selection. [t may be
necessary sometimes to subconfract an item outside for only
reducing the throughput cycle and the gqueueing attached to it.

(i) Gearing up the process technology and keeping in readiness all
the tools so that a running batch is not split up. A running
hatch so split causes a vicious cycle of entailing double the tool
set up on all the following processing centres.

Queue contro/ : However, one of the most important methods of
controlling and restricting the WIP investment lies in determining
and reducing the queues before processing centres. The queues
cannot he eliminated to zero. Queueing helps to kesp the
process centre's utilization high. Before the actual process
starts on a machine, preproduction planning activities like
material check, tool scrutiny, methoeds analysis etc. are
essential activities to be gone through. Also alternate jobs
have to be kept ready for processing near a machine in
order to cater to exigencies of off-loading the job already
in process because of reasons like tools breakdown, non-
availability of a second tocl etc. The emphasis is, therefore,
on reducing the queues. The queue lengths before the process
centres have to be seen to realize their undesirable existence.
As the queue times form a part of the throughput cycle, the
exercise, therefore, first lies in attempting to know the lengths
of the throughput cycles and thereby the queue lengths.

An actual case study is illustrated below to show how to determine the
throughput cycle.

A total of over 500 job orders completed over of the last three months
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in a shop of about 30 processing centres were gone through and data
compiled as under :

Duration No, of (Job)

{weeks operation) readings
0.5 35
1.0 174
1.5 48
2.0 €8
2.5 25
3.0 39
3.5—490 46
4.5-50 37
5.5—7.0 15
7.6—10.0 7
above 10.0 11
Total ¥ % 506

Total weeks in
operations

17.6
174.0
72.0
136.0
62.5
117.0
172.5
176.0
100.0
61.0

Thus, cumulatively,

]
2
3
4
5.
6
1
8

The frequency distribution of the observations is

7% of the observations showed 0.5 weeks/operation.

40°, of the observations showed up to 1.0 week/operation.

51Y, of the observations showed up to 1.5
657, of the cbservations showed up to 2.0
69°, of the ohservations showed up to 2.5
779, of the observations showed up to 3.0
87, of the observations showed up to 4.0

94°, of the observations showed up to 5.0

shown in fig. 1.
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1) The analysis showed that the average time an operation stayed on
shop during ‘process’ and queued before the actual process, came to
2.41 weeks., A further analysis showed that the actual process time
on an average came to 1.1 weeks. Thus each job waited an average
of 2.41—1.1- 1.31 weels in a queue before a processing centre
kefore the start of the actual manufacturing process.

2) ltems with lenger throughput cycle (than the average cycle) were
further analysed and data re-arranged with reference to ABC classi-
fication of items.

Duration Total Items Nooof ‘A Parcent of ‘A’ No.of B & C Perceniof B& C
Weeks Operation ftems ltemns to Total Items Items to total
2.b 25 13 51.0 12 49.0

3.0 39 18 46,2 21 53.8
3.5—-4.0 46 20 43.5 26 65
4,550 37 16 43.3 21 56.7
55-7.0 16 3 31.2 11 68.8
7.5—10.0 7 2 286 5 71.4
Above 10.0 11 3 27.2 8 72.8

Total 181 77 104
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Fig. 2
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3) It would thus be very clear that the more effective control lies in
keeping a steady watch on 'A’ class items. These items are contri-
buting to WIP investment in a more pronounced manner. Firstly, they
have inherent in them a high value of materials. Secondly, because
they have been observed to stay longer on shops, they are allowing
the WIP investment to stay longer on the shops.

The analysis, should, however, not appear to be very surprising. Itis true
that ‘A’ class items, i. e. items with high usage values are also the items
demanding a high manufacturing cycle and hence a high throughput cycle.

Norms for WIP Investment

For a proper control on WIP investment, it is not only necessary to
analyse the factors responsible for it, as illustrated in a case study above,
but it is also equally essential that a proper working procedure is
evolved which measures the WIP investment ina sort of continuous
feedback. This will in turn help to devise means, many a time peculiar to
the unit under study, to take steps in order to minimise WIP investment.
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One of the hetter means of checking the effectiveness of controls on
reducing WIP investments is to establish indices or base values to which
WIP investments observed at various periods of time can be compared.

Some of the important ratios of comparison are :

1) WIP investment/Total Inventory

2) WiP Investment;Total Turnover

3) WIP InvestmentjTotal Turnover less material costs (i.e. value added)
4) Average throughput cycie per operation

5) Average throughput cycle per Job Order operaticn of 'A’ Ciass
items

6) Value of Input Jebs/Value of Quiput Jobs (over the same time base)
7) WIP Investment/Processing Centre Capacity

First ratio establishes relationship to the total inventory consisting of
finished, semi-finished and WIP content. A high ratio could be inter-
preted as a reflection on high throughput cycles, unbalancing of shop
loading or lack of co-ordination in input control of job orders to various
processing centres.

Thie interpretation can however be affirmed with other ratios like average
throughput cycie per cperation and value of Input Jobs/Value of Qutput
Johe, Ratle, average throughput cycle per Job Order operation of ‘A’
class items is to analyse mere in detail the occurrence of high average
throughput cycle per operation. Second and the third ratics show the
correlation WIP investments carry to the turnover with and without value
adcded contribution.

The ratio of WIP invesiment to processing centre capacity is the WIP
investment in money value existing per machine-hour utilized. This is an
important relationship as the WIP investment levels can be varied with
wide margins by increasing or decreasing the machine use. *Corke
suggests setting norms of standard levels of WIP investment for com-
parison with actual values of WIP investment.

* Corke D. K., “Proguction Control is Management”, 19635, Edwin Arneld (Pubiishers) Ltd.,
London,
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If,

M: =value of one week's material Input; F =value of one week’'s material
Output ; W:=weighted average throughput time a batch is in progress,
in weeks ; L--one week's wage bill, and O—=a week’s overhead

then, Standard level of wxpzw( M;‘F) 0k
o
~w(m+ +2)

To determine W, the weighted average time a baich is in progress in
shop in weeks, total finished jobs in the shop over a period of N weeks
are analysed as under :

If, my, my my. .. =material content of each separate batch in monetary
terms
[y lgy 15 ... =loaded labour values (including overheads) of each

separate batch

Wy, Wo, Wy . .. ==number of weeks which each separate batch ought
to take to complete in accordance with standard

then the WIP Investment shall be given by :

(k) (s 1) o o ) e

~zu(o+ )

Therefore, N <X W (M‘T LZQ“Q) = iW(m +_;)

_y
. EW(m g 2)




Sardana
174

The weighted average value of W so obtained can be used to obtain the
standard level of WIP investment as

W!P:W( "!"'Q‘FF) g (M 2 L;—O)

This, as stressed earlier, shall be relevant to the peculiar characteristics
of the shop or the group of processing centres under review. One of the
important considerations is that the mix of the products (the batch order
quantity determining criteria} remain unchanged. Also, the util'zation
factor of the processing centre be kept at the same level. This is obvious
as WIP investment can be deceptively reduced by bringing down the
utilization factor of the processing centre.

Keeping in mind the Standard Level of WIP so obtained, actual levels of
WIP can be correlated and indices obtained over various periods be
compared,

Thus, let standard level of WIP =K

Actual WIP at time t, t,, t; . . =Ky, Ko, ks . . .
then, |, the WIP index (relative} at time t,
= K1 ® 100 and

(=]

f,, the WIP index (relative) at time t,

== K2->< 100, and so on.
Ko

A decreasing index with time should be a reflection of good measures
introduced to control WIP investment.

Alternatively, a WIP Index (Relative) can be fixed as a target to be
achieved.



Capacity Utilisation in Public Enterprises

R.K. Mishra

The public sector constitutes the core of planned economic
development in India. Any shortfall in the production performance
of public sector undertakings becomes critical, since it has a cue
reaction on the industrial sector as a whole. The purpose of
this study is to point out the extent of capacity utilisation in
public enterprises and the impact thereof, causes of the under-
utilisation of the capacity created, and suggestions to remedy such
a state of affairs.

Extent of Capacity Utilisation in Public Enterprises and
the Impact thereof

The extent of capacity utilisation has been very low in public enterprises.
The Minister of State for Finance, replying to a question in the Lok Sabha
on August 25, 1969, had informed the Parliament that only 50 per cent of
the capacity created was being utilised in the public sector. Recently,
the Pathak Committee (appointed by the Planning Commission to look
into the working of the public sector undertakings) Report further
endorsed this statement and it identified the problem of the under-
utilisation of the capacity created as the most important problem being
faced by public enterprises in India today.

The extent of capacity utilisation can be judged from the statistics
presented in Table 1 with regard to the utilisation of capacity in selected
public undertakings.

Table 1 shows that in all the selected public undertakings (representing
about 50 per cent of the total investment in the Industrial and Commercial
concerns of the Central Government) there were large unutilised
capacities. It is important to note that capacities remained unutilised
even in the field of heavy industry on the production of which depends
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TABLE 1
Percentage Utilisation of Installed Capacity in the Public Enterprises
51 No. Name of Undertakings 1966 1967 1968 1969 1976 1971
—67 — 68 —68 --70 —71 —72
1. Hindustan Steef Limited
Steel (a) Bhilai 74 71 69 74 77 78
{b) Rourkeia a2 51 64 61 58 46
(c) Durgapur 59 46 5% 51 38 a4
2 National Coal Development Corporation
Limited— All Types of Coal 58 61 74 81 80 a4
3, Fertilizer Corporation of India Limited
(a) SindriUnit: Ammonium Sulphate 88 B8 75 g2 77 65
Double Salt 49 50 a0 38 35 26
Urea 79 69 66 67 65 60
(b} Nanga! Unit: CAN (463 N) 90 92 98 101 70 70
Heavy 67 79 101 113 63 86
(¢) Trombay Unit: Urea (46% N) 54 58 69 58 64 60
Complex Fertilizers 24 36 60 62 76 107
Methanol —_ 32 50 43 —_ 70
{d) Namrup Unit: Ammonium Sulphate — — 72 66 63 73
Urea e = 43 48 56 55
(e) Gorakhpur Unit : Urea {(46% N) — — 64 91 85 g5
4. Heavy Electricals (India) Ltd.
(a) Switch gear, Control gear and
Industrial Rectifiers 92 50 38 35 53 81
{(b) Transformer 80 43 55 52 72 76
{(c) Capacitor 85 €5 70 a4 a1 78
{d) Industrial Motors 45 23 28 32 40 70
5. MNational Mineral Development
Corp. Ltd.—Lump ore 31 32 67 70 €0 e
6. Neyveli Lignite Corp. Ltd.
(a) Lignite 55 76 89 a5 s —
(b) Powert 48 69 59 52 — —
(c) Urea 40 47 B9 60 e e
(d) Leca 14 27 39 44 _ o
7. Hindustan Photofilms Mig. Co, Ltd.
{a) Cine-Positive & Dia Positive — 33 42 66 — —_
(b) Photographic Papet — 5 6 8 —
(c) Medial X-ray — 23 17 35 — —
{d) Cine-film sound = s = 17 — B
(e) 35 mm. negative fitm e — — 6 —
(f} Roll film = — -— Negligible — —
8. Heavy Engineering Corp. Ltd.
(a) Mechanical ltems 8 8 11 17 — -
30 32 22 15 - -

(b) Structurals
(c) Castings & Forgings 28 50 Not available 61 — e
(d) Machine Toals Not availabie 11 Not available 18 — s

Annual Reports of Selected Public Undertakings for the year 1966-67 to ©971-72.

Source :




Capacity Utilisation in Public Enterprises

the economic advancement of the country. It is worth mentioning that
our import bill for fertilisers and steel would have declined considerably,
had the public industrial undertakings in these hranches exploited their
capacities to the fuil.

Theoretically, the repercussions of the underutilisaticn of capacity in
the public sector concerns can be evaluated in micro and macro terms.
In micro term, the underutilisation of the capacity turns the working
results of pubiic enterprises into the red. It is because the break-
even points of the public sector units rest on a very high level, i.e., the
profit can he earned at a leve!l of production falling in very close to the
rated capacity. In macro term, the iow or no profitability of public
enterprises, resuiting from the lack of cepacity utilisation, prevents the
socialist industrialisation on which depends the hopes o¢f the success
of schemres concerning the rapid economic development of the country.
According to the Fourth Five Year Plan's Draft Qutiine : "The original
expectaticn of an expanding public sector yielding, in due course,
subsiantial resources for its continued development have not been
realised. The resource position has not improved and with the existing
constraints only limited increase in public industrial activity has been
proposed in the plan. The outlay of Rs. 2910 crores on industries and
minerals in the Central sectoer form 12 per cent of the total Fourth Plan
outlay of Rs, 24938 crores and 20 per cent of the outiay of Rs. 14397
crores in public sector. Sectoral break up reveals that outlays on new
schemes are a very small proportion and the accent is on cempletion
of the schemes which are already in the hands. New outlays on schemes
on mines and metals are just under 2 per cent, fertilisers and
pesticides 1 per cent and those on machines and engineering, just
0.2 per cent of the total plan outlay.'!

Causes of the Underutilisation of the Capacity Created

The underutilisation of capacity in the public sector enterprises has
been the mix of large variety of factors. The study of the selected
public enterprises, in this relation, has brought to the fore broadly the
following reasons responsible for this phenomenon :

1. Planning Commission {Government of |adia, New Delhi), Fourth Five Year Flan—1369-74
Draft, pp. 223-2E686.
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(iy Provision ot initially a heavy in-built capacity
(it) Recession in the demand for industrial products
(ili) Operational difficulties and administrative inefficiencies

Heavy In-Built Capacify :  The provision of a heavy in-built capacity in
public undertakings has led to the underutilisation of the same. Such
in-built capacities were planned at the Government level which while
providing them had a long-term view of the economy in her consideration.
There is no reason to disagree with the fact that it is cheaper and more
efficient to expand the existing plant rather than set up an a‘together
new ane. it should, however, be admitted. that the achievement of full
capacity is a factor which is achieved through stages but the growth of
public enterprises shows that Government ordered for the expansion
whern the capacity installed had not been achieved. For example, the
expansion programmes in the case of million tonne steel plants started
well beicre they had achieved their rated capacity and simuiianeously
the expansion of coal washeries was taking place with the fact in ultimate
knowledge that they had never achieved the rated capacities. On the
other hand, the Fertlliser Corporation of India and National Coal
Devetopment Corperation have respectively gone for setting-up new
factories and new collieries in spite of having not utilised the fuil rated
capacities of production. The Heavy Electricals (India) Limited, Bhopal,
presents an interesting case in peint.  Originally the factory was taken
up to produce heavy electrical equipments worth Rs. 12,50 crores but,
later on, as per the Governments wishes this limit was extended to
Rs. 25 crores. In April 1966, when the construction of the factory was
in progress, the Government approved of a further extension of this
limit to Rs. 58.48 crores.

The avbove has led the Study Team on Public Sector Undertakings to
remark :  “The present procedure for assessing demand through ad hoc
or standing working groups in the Planning Commission may be useful
for determining plan priorities, or a national aliocation of resources for
different projects, it is certainly not good enough for an investment
decision gnd hence it is recommended that before going for additional
capacity the agency concerned should assess the demand for product
in all its aspects, the effect of price on demand, the allocation pattern,
the time phasing of demand and the practical possibilities of selling the
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product under competitive conditions in India and abroad."

Recession : The recession in the demand for industrial products had
mainty contributed to the underutilisation of capacity in public enterprises
during 1966-68. According to the 14th Annua! Report of Hindustan
Steel Limited :  *“The underutilisation of capacity was partly responsible
to recession. In the wake of recession, domestic demand for steel had
started to fall after 1964-65. The econcmic condifions during 1967-68
were such as to cause a further deciine in the internal steel demand.”
One reason for this reduction was the slowing down of canital formation.
The development outlays in the public sector had to be restrained in view
of Governmeni’'s budgetary situation as well as the paramount need to
contain inflation.  As a result, the plan outiay during 1967-63 had to
be maintained at about the same level as 1966-67, which was itself
lower than the outlay achieved during 1965-66, the last year of the
Third Five-Year Pian. The cvera!l rale ot investment in the economy
as a proporticr of national income fell from 13/14 per cent in 1964 to
about 11/12 per cent in 1967-63.

The second reason for the decline of demand which affected the
production capacity of the public sector plants adversely, was the relative
stagnation in industrial producticn. Despite favourable seasonal
conditions and a marked improvement in the agricultural situation, the
rate of growth of industrial production continued to decline. Against
an annual increase of 8 per cent during the period 1961-67, the rate of
growth diminished progressively from 5.6 per cent in 1965 to 2.6 per cent
in 1966 and 1.4 per cent in 1967. Amongst the different industrial
sectors, steel-using industries sufiered the maximum decline, causing a
fall in their off-take of steel. The total home supply of fabricated steel,
which is a good index of internal demand, deciined from 5.36 million
tonnes in 1964-65 to 5.2 million tonnes in 1965-66, 4.7 million tonnes
in 1866-67 and 4.1/4.2 million tonnes in 1867-68. Thus, in 1967-68,
the domestic steel demand, if anything, was slightly lower than the
demznd &t the end of the Second Five-Year Plan.

Operational Difficulties and Administrative Inefficiencies :  The operational
difficulties like shortage of stocks and spares, breakdowns of plant and

2. Administrazive Beforms Commission (Governmant of India, New Delhi), Study Team's
Report on Public Sector Undertakings, June 1867, p. 81,
3. Hindustan Steel Limited (Ranchi), 14th Annual Report, 1967-68, p., 2.
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machinery, failure or shortage of electricity supply, labour trouble and
absenteeism, and administrative inefficiencies significantly contributed
to the lack of capacity utilisation in public enterprises.

The transformer, capacitor, switchgear and industrial motors fabrication
departments of Heavy Electricals (India) Limited have been under-
producing because the concern has run short of required skill,
indigenous raw material, and supplies of materials and components,
Besides tris, frequent labour trouble, absenteeism and tool-down strikes
have also been causing a fall in the production. The administrative
slackness, too, has arrested the grcwth of production in the enterprise.
For example, though some factory blocks had been constructed and
commissioned ahead of schadule, more than 9 months were iost in
ordeiing machine tools and raw materials due to delay in operating the
Purchasing Agency Agreament. Consequently, there was no production
worth the name in 1960-61, though the factory had heen formally
commissioned in July 1950, A complete reiiance on the foreign
suppliers has resulled in this case in lowering down production as they
have not been able to fuifil the contracts in this regard as per the
supply schedules agreed upon. Besides, a very high administrative lead
time in the purchase and a very low labour productivity in the concern,
as pointed out by its consultants, has further helped in the deterloratlon
of capacity utilisation.

The shortage of power and frequent interruptions in power supply have
severely influenced the capacity utilisation in public enterprises. The
Committee for Public Undertakings in its 44th Report on Fertilisers and
Chemicais Travancore Limited says: *“Although the plants expected
under the Third State Expansion Programme were completed in 1965,
these could not be commissioned for a long time due to severe power
shortage. In fact, even the plants erected under the Second Stage
Expansion also operated much below the rated capacity due to power
shortage, power interruptions etc.  After full power supply was resumed
in June 1966, the trial runs of the p'ants were commercially commissioned
as from October 15, 1966. Thus these plants worked for full year only
during 1967-68, This was also the year when there was no cut. But the
actual production during 1967-68 was only between 50 to 60 per cent.

4. Committee on Public Undertakings (1957-68), Twelfth Report (Fourth Lok Sabha) on
Heavy Electricals (India) Limited, Lok Sabha Secretariat, New Dalhi, Aprit 1968, pp. 43,
60, 67 and 70.
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This was because there were 112 power interruptions/voltage drops."®

The neon-achievement of the targeted capacity in Hindustan Stee!, besides
recegsion in the demand for industrial products, has largely been the
result of low productivity per worker, high absenteeism, lock-outs, and
shortage of stores and spares etc. The Solveen Commission which
had been appointed to suggest the measures for stepping up the
efficiency of the three steel plants under the management of Hindustan
Steel Limited, was very much depressed with the percentage of
absenteeism in its Rourkela unit. To quote it: “The abnormally high
percentage of absentesism which, according to data of Energy and
Economy department, temporarily reached 20 to 25 per cent of full
strength in important departments is disquieting, Such conditions are
not apt w secure a continuous smelting mill operation and call for a
review of shop reguletions and personnel policy.”® The unsocialistic
attitude of labour toward work is on the spread in the concern. In
Durgapur Steel Plant alone, as many as 66 gheraos occurred during
April-dune 1869, and only in May, 1869, about 10,000 man-hours had
been lost que to indiscipline.

Suggestions to Improve Capacity Utilisation

The study of the causes of the underutilisation of capacity in public
enterprises has revealed that it has been the interaction of such factors
for which the Government, the managements of public enterprises and
the workers in public sector may be held responsible. Thus suitable
measures will have to be taken at the Government, public enterprises’
and the workers' levels to do away with this problem.

The Government is suggested to create realistic capacilies for public
enterprises which is possible only through a realistic estimation of
gemands for their products. To have a realistic estimate of
demand for a public enterprise, the Government should create first a
management team which should be, later on, made responsibie for the
management of the enterprise. This team should make an independent

£. Committee on Public Undertakings (1967-68), Fifty-Fourth Report {Fourth Lok Sabha}
on “'Fertilisers and Chemicals Travancore Limited”, Apri! 1969, pp. 11-12.

6. Committee on Fublic Undertakings {Third Lok Sabha), Eleventh Report on “Rourkeia Steal
Plant of Hindustan Steel Limited™, May 1965, p. 24,
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assessment of the Country’s demand for its products and this exercise
should be repeated periodically taking note of changes in demand
caused by switchover to alternative products, technology or even
sources of the energy. Next, the Government should liberalise
considerably procedures of issue of an import licence and grant of
foreign exchange. Alternatively, it may give incentives for the indigenous
production of the required goods. Finally, the Government should
discourage private competition to grow in such sectors in which the
public industrial instalied capacities are dormant. Though private
competition is an incentive for stepping-up efficiency in public enterprises,
but it will act against the fuller utilisation of capacities created in them
as the profit element in the prices of their goods would be lower in
comparison to private enterprises on account ol a relatively higher
czpital block.

At the public enterprises’ level, measures with regard to diversificaiion
of production, promotion of product exports, improvement in tiie interre-
lations and toning-up of administration will have to be undertaken.
The diversification of production should mean both the manufacture of
new products by modifying, postponing and avoiding altogether new
investments or taking-up job orders and thus achieving the fargeted
capacity through existing capital block with minor modifications.

The schemes of promoting product-exports from public enterprices is
likely to lead to a better utilisation of industrial capacities in pubiic
enterprises. For this, a survey of the world demand for industrial goods
may be made. This can be done by the Bureau of Public Enterprizes.
The Bureau (after having made the survey and calculated the prospects
ol Indian exports), in its turn, may indicate to different public enterprizes
their export potentials and the export markets for their products, The
Government should make every effort to provide necessary finance znd
raw material facilities to the exporting public enterprises. Some of the
public enterprises (Hindustan Steel Limited, Hindustan Machine Tools,
Indian Telephone Industries and Heavy Electricals Incia Limited)
have taken resort to this measure very well for improving the capacity
vtilisation therein.

The Ministry of Finance in its Memorandum on Public Sector” Enterprises

7. See: Lok Udyog, Vol Il; No.12, March 1969, New Delhi ; p. 1288,
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(submitted to Parliament along with Budgetary Papers in February 1969)
felt that an important measure for the utilisation of idle capacity
depends on the coordination developed by public enterprises with each
other. This coordination can be developed in the fields of (i) making
purchases, (ii) supplying stores and spares, (iii) providing technical
know-how, (iv) imparting training to personnel of different cadres, and
{v) seizing-up orders by forming consortiums.

On the administrative side, public enterprises will have to accelerate
their managerial excellence. The long lead-time (administrative) in
purchases must be brought down to the normal limits and an adequate
supply of stores and spares should be maintained. For this, a careful
determination of the minimum, maximum and safety stocks of stores
and spares should be a must in all public enterprises. For preventing
plant break-downs and hold-ups, public enterprises should strengthen
their plant levet management. Besides, only such machinery should be
nurchased by public undertakings which is not old or used.

Lastly, it is suggested to consider the labour policies of public enterprises
alt afresh. Whereas the justified and right demands of the labour
should he immediately acceded to, their unsocialistic attitude toward
work must be strongty met with.

Conclusions

The primary goal of the indian Economy is to develop rapidly. This is
possible only through the complete socialisation of the production
apparatus of the country. The hopes of the complete socialisation of
the production apparatus and its efficient functioning rest on such a
public sector which expands continucusly at a very rapid rate with
finances gathered for this purpose from its own resource-pool. But the
underutilisation of the capacity created in public undertakings has been
holding them back from earning the requisite surpluses and maintaining
the capital intact. The causes responsible for this phenomenon relate
broadly to the installation of initially a heavy in-built capacity, recession
in the demand for industrial products, operational difficulties, and
administrative inefficiencies.

Since the problem of the underutilisation of the capacity created has
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been the result of the interaction of several factors, it reguires not a
few but several improvements. At the Government level, the procedures
of assessing the demand for public enterprises and issue of impert
licences for the procurement of stores, spares and raw materia s will
have to be changed. At the public enterprises’ levei, measures with
regard to diversification of production, promotion of product exports,
improvement in the interrelations with each other and toning-up of
administration are required io he undertaken urgently. The unsccialistic
attitude of the workers in public enterprises towara work is aiso needed
to be met with very strongly.



Application of Cobb-Douglas’ Production
Function to a Small-Scale Industry

N.C. De

In this paper an attempt has been macde to examine whether a smezll-scale
industry follows the Cobb-Douglas' preduction law :

P—aE*CP
where P is production, E the employment and C the capital ; e, « and p

are parameters. For this study the uniis of the smali-scale washing soap
industry of the State of West Bengal have been taken into consideration.

Definition and Data

During the period under reference a small-scale industrial unit was
defined as one having an investment less than Rs. 5 fakhs or 0.5 million
in plant, machinery, equipment, land, buiidings and shed (original cost
and not the depreciated or bhook value. For this study, P stands for
ex-factory value of production in rupees, E for average number of actual
workers and C for original value of plant, machinery and equipment in
rupees.

The date were ccliected trom all the small-scale washing soap manu-
facturing units, excepting a few non-response cases, who approached
the State Directorate of Industries for certain types of assistance. The
reference period is 1963-64 and the data of 96 units have heen consi-
dered which constituted more than 90 per cent of the small-scale washing
soap manufacturing units existing in West Bengal at that time.

Comparison of Alternative Models with the Help of
Empirical Findings

For the purpose of estimation of the parameters a, « and g the usual
Method of Least Squares has been applied after making the logarithmic
transformation the original variables. As such, for each model, the
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estimated values of log a, « and g have been found out and tested by the
usua! 't' test before the next model is considered. The co-efficients of
deterniination hhave also been found out.

N A

Symbol : The estimates of log a, » and 3 are designated as log a, « and
4 Fay A

B the estimates of sampling variances and convariance of « and 3 are
N fa) NOA AOA

v {«), v (5) and Cov (=, 8) and the co-efficient of determination is writien,
as usuzal, as R

The empirical findings for each of the models considered are shown
below !

Y2 Model Cstimates of the Co-eficlent Hypotheses tested Remarke
No. parameters and of
cempling Determi-
variances and nation
co-vatiance of
A FaN
5 and 5
1 9 = a ] 6
< N
o_aE® P Log a=u.8865 Rz=:8242 r{x-8=1) :t=1.1¢€85 %+ B may be
with 23 d. t is not signi- tak2n as equal
or A ficant at 57 level. tc one and B
Log P= %:=11449 may ba taken
as Zero.
A
Loga- B8=.-0.0283
AL H{ax =1):1=21948 with
% logE V(“):O,UOJM 93 d. . is significant at 5%
but not at 1% level.
AgA
+B Leg C V(ﬁ =0.0021 H (?m@) 3 tﬁQ.G] 54 with
93 d. f, is not significant at
b4, level,
A A
A (1,3)2 0018
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1 2 3 4 6 8
“ o .
2  P-aE Log a- 0.8910 R*-:(.§235 H{x% =1) :1=2,2563 o is significantly
A with 94 d.f. is significant differant from
o w=1.1207 at 5%, but not at 19 one  but the
R difference is
log P-=log a V(a)=0'0029 small. The ra-
duction in R?
4t logE Is very small.
3. P=aE
Fal
or Log a=0.9849 R-=0.8140 - The reduction in
Log P= R* is quite small;
Log a~- So o=, B=0D
Log E seem to be quite
plausible.

Summary and Conclusions

The above analysis indicates that small-scale washing soap industry
hetter follows the input-output model rather than the model of Cobb-
Duglas. Actual ohservation shows that each unit of output requires
some inputs of labour and capital; but there is always some excess
capital so that variation in investment in plant, machinery and equipment
does not apparently influence the production level. Practically, it has
also been noticed that, in case of most of the units, after a certain
maximum leve! of utilisation, the capital has remained idle—an example of
unplanned investment. And the maximum level of utilisation depends on
the availability of some of the main raw materials like coconut oil,
mutton tallow etc. which are not aiways available in this country either
in sufficient gquantity cr at competitive prices. Competition from the
large-scale sector of the industry is also partly responsihle for this idle
capacity.

An idea of unutilised capacily may be obtained for e2ch capital invest-
ment group on the basis of 32 units with% < Rupees 3833.3 which

appears to have worked to near-full capacity. These units show that the
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capital requirement per employee is Rs. 237 and the capital requirement
for Rs. 1000 worth of output is Rs. 22.9. On these bases the extent of
excess capital for each investment group is computed in the table below :

St | Capital & = 'é_\ l Min. Capital requirement ‘. ,
No. | invest- “ P & =N (Rs. 000, on the -

ioment = § ey 5y basis of ‘ 3 -

ogroup | 3 1 3 |2 0 FL, g 8

( fnearest | 5 | & 39 1 Eé | . ‘ S g

. to Rs. s 1 & d g as Employ- ' Production | 8O | &8

- '000; 2 - 3T ‘ 2T ' mentie ie. vy SN

| 3 K i) g . Col. 3x Col. 4x se | 52%

i F ug = J RS Rs. 237 ~ Rs. 22.9 | SR J S8S

I

4] 1 2 3 4 5 6 7 B8 <]
1 1 22 93 803 22 22,0 18.4 100.0 119.6
2, 2 19 98 1128 38 23.2 25.8 163.8 147.3
3. 3 17 132 1427 51 313 32.7 162.9 156.0
4. 4 2] 68 752 32 161 17.2 188.7 186.0
5. 5 6 43 445 30 10,2 10,2 2941 2841
6. G 3 24 3z2 18 5.7 7.4 3158 243.2
7. 7 1 5 46 7 1.2 1.0 5833 700.0
8. 3 4 40 406 32 95 9.3 336.8 3441
9, 9 3 46 567 27 10.8 13.0 2477 207.7
10, 10 2 21 159 20 5.0 3.6 4000 5856
11. 11 3 28 174 33 6.6 4.0 530.0 825.0
12, 15 3 28 243 45 6.Y 5.6 652 7 803.6
13, 20 1 14 363 20 3.3 8.3 606.1 241.0
14, 21 1 11 134 21 2.6 34 8077 6774
15. 25 1 15 225 25 3.8 5.1 8578 4902
16. 35 1 3 136 35 2.1 3.1 1666.7 1129.0
17. 45 1 12 173 a5 2.8 4.0 16071 1125.0
All Groups 96 6389 7503 501 163.2 171.8 307.0 2916

Refarence : L.R. Klzin: An Introduction to Econometrics, Prentice-Hall of india Private Limitad,
New Delhi, 1965.
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The above table indicates that the larger the investment group the larger
is the percentage of excess capital involved—not an unusual phenomenon
where perspective planning is not done at all.

Another interesting study could have heen made had we obtained the
machine-hours and labour-hours involved for the production. But this
is an impossibility in this country where small-scale units do not maintain
even some basic accounts, not to speak of such sophisticated
information.




Collaborative Leadership

P. S. Ahluwalia

In India, with rapid advancement of industrial growth, millicns of
freshers were inducted into the industrial society. This raw labour
force gave the fullest scope of exploitation to few disgruntied, irres-
ponsible trade unionists, who could infuse in their minds that industrial
discipline is almost a dirty word. The whole thing took a dramatic
turn when hartal, go slow and emergency strikes were adopted as
meanrs of throttling the working of industries. With the help of these
powerful weapons of strikes, labour could stretch the striking periods
of few of the industries from days to almost a year, with labour and
management maintaining a status dquo. Once the feelings of labour
were aroused, process of reversal became an extremely difficult task.
Pubiicity was given more to excesses than successes. Itseems at
one time that the industries of labour, for the labour, will perish from
the labour.

Irritant Past

The onus of this catastrophe lies with labour but the management too,
cannot shirk its accountability. The labour branded executives as
Paisawala, old diehards, those who do not want to tune their thinking
to the modern management style and treat iabour leaders as storm-
tossed orphans. The only way to make them realise, labcur clamcured, is
to resort to illegal or legal striking doctrine, as there are dividends in
striking. Unfortunately, management felt that the labour is hecoming
militant to grab off the bigger scoop of cream and stilt have their
belief in the old concept of an economic seige and physical torture, so
that the management is led to forced surrender.

Whenever the pressure of strike ‘dead-line' is applied by the labour,
there is profound upheaval frem the management that the new labour
force is far more concerned in securing its rights than discharging the
responsibitities.  Things would have been different if humanisation
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could be legisiated. It is most unfortunate that it cannct. Well, past
speaks for itself. We took meore cognizance of machinery and over-
tocked the human beings who tend the plant. We paid lot of attention
to the economics of production and little to the effect upon the human
environments. We never bothered about employee's satisfaction with
his job, heighten his pride of workmanship, involve him in the decisions
that affect him directly,. We never thought that coming tomorrow
may be altogether different from yesterday and today.

Insptementation of this style was possible prior to the advent of
organised trade unicnizin and could continue to pay dividends, till
the labour was in a static T2rm having a frozen leadership, fragmented
ciganisation and personal rivalries. Continuous suppression and ill-
treatment made the working class conscious of their might and drive
the wmanagement irom the worid of their own. Messages like ‘unite
and organise’ have had a stimulating effect upon the working class.
With the passage of time, regimentation of labour and their unassuming
behavicur could set in motion a change of approach among managers
but the attituce of workers got hardened when they noticed the
unwilingness of maaagement to pay timely heed to mild and orderly
protests irom small groups. Thereupon, the workers started applying
the iatriguirg civic arithmetic that if a few break the law they may be
punisued, whereas it thousands break it, thay will be condoned.

Hlconceived Solutiens

The large scale conversion of conflict-free to conflict-prone industries
and ftrickiing of productivity to almost zero forced the executives to
change their management style. The idea to work with the flow of tide
than to work against it was accepted with a pinch of salt.

Even though, neither historically nor economically, we were ripe
for such concept, fussy thinking brought evolution of works
committees, joint productivity commiitees and joint management
councils. The terminclogical confusion made it more difficult to attack
the concept. Lofty phrases and glittering promises could hardly
conceal the unworkable concept and the mad feeling that what is given
today in one form will be taken away tomorrow in another form
continued to persist.
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Casting my mind back, | can say that the concept of workers' participa-
tion even on a limited scale remained only imaginative projection
with ideological and theoretical discrepancies.

Collaborative Leadership

In a socialist democracy, labour is a partner in the common task of
development to achieve the efleciive interplay of human and capital
resources. The current popularity of participatory democracy forces
to consider the concept of collaborative leadership in improving the
relations between various fields of industrial forces. This new orientation
reacts to ideas than orders and more than even before, it depends on
group decisions rather than past experiences. Obtaining of consensus
of understanding and motivation are the impressive advantages of this
concept. The belief that the new labour generation has no respect for
leadership is a thing of the past and the collaborative leadership stresses
that respect must be earned by performarces and not by mere
position of authority. [t provides guideiines to three basic issues.

1. Productivity Bargaining:

This concept treats the idea of conventionai collective bargaining
which fixes wages, hours and working conditions as a futile exercise,
with higher prices eating up pay increase before the workers can get
to super market. Instead of this, it advecates the kind of productivity
bargaining which determines what incentive a management will offer
to its workers in return for certain projected increase in the work
productivity. It works on quid pro quo approach. It offers a working
arrangement for the authority to ‘ge’ and involve workers for increasing
work achievements over a period of time and share the gains of profit.

2. Flatter Organisation:

It replaces the traditional vertical or commonly called 'Nose to tail’' orien-
tation to flatter type organisation. Increased horizontally, it will increase
decentralization. The invigoration of individual rights, board repre-
sentative, greater informality of working environments and new form of
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geal determination, reliable and faster channel of communication and the
effectiveness of working with fabour are few of the added advantages.

3. Participative Decision Making:

Industry as a prime employer of labour has major accountability for
the quality of life of those it employs. This depends upon the type of
style adopted to provide either expansion or restriction, spending or
saving, delegated or centralised decision making, fixed incomes or
variable incentives, higher-than-average profit or lower-than-average
profit. We desperately need more managers towards industrial side
whose style encourages a greater willingness for individuals to ‘have a
go’ and to use more inftiative, to develop innate personnel gqualities to
the fullest extent, to decentralise decision making as widely as possible
and to use carrot more than the stick. Till today, the general industrial
work force knows little of industrial aims and their knowledge is limited
to occasional press comments to board-room controversy.

People are more important than things and whatever we may say, it is
an admitted fact that workers are the nerve centre of the industry
and their willingness to do productive work is utmost essential,
Participative decision making lays stress on this aspect and urge the
formation of board of worker-directors so that final decisions emerge
out only after the various controversial points are thrashed out by the
implementing parties. The growing suspicion that solitary decisions
relating directly to them are taken by outsiders sitting in ivory
towers will get curbed. It will encourage spontaneous mutual help
pattern and win-loose attitude will tilt in favour of idea generation.

Logic of cooperative approach is compelling and to make it workable,
mental make up is necessary. A beginning must be made on a clean
state without any room for fallacies by freezing the past. We all under-
stand that no single foolproof system can be devised to fill the
needs of all for all times, but no matter what critics say, solution will
have to come from us as no superman can fend a helping hand. It has
long been a dilemma for management and labour to decide what respon-
sibility they collectively owe towards industrial stability and | would
not be adding one more paper to the hundreds already written on
similar concept, had each of us realised this inescapable fact—a need
to work and live together in the new hard bargaining climate.




Some Basic Probiems in the Way of
Development of Small-Scale
Ancillary Industries

K. P. Parameshwaran

t has been the experience all over the world that the growth of the
large-scale sector itself stimulates the growth of the smali-scale sector
as a matter of “Secondary and Tertiary" growth which in turn serves
as an example for artisans and entrepreneurs engaged in the traditional
industries. The modern large-scate industries require a wids range
of parts, components and sub-assemblies which they can procure
from Small-Scale Ancillary units or from the new plants which may
be specially established for the purpose at a comparatively cheaper
price, instead of taking up manufacture thereof under the roof of
their own assembling units. Small-Scale Ancillary units are, therefore,
encouraged with the development of industries as a matter of
policy.

In India, the need to develop small-scale units as ancillaries was
recognised in the ‘fifties’ when a positive programme for the develop-
ment of small-scale industries was drawn up. Significant efforts in
this direction, however, commenced only after the constitution of a
Standing Committee on Ancillaries by the Small-Scale Industries Board
in April, 1960. Initially, the work relating to the development of
ancillaries was looked after by the National Small Industries Corpora-
tion, but later on towards the end of 1960, a separate Ancillary
Division was created in the Central Small Industries QCrganisation to
provide direction and energise the growth of anciliary industries in
the country. Since then this organisation is making ceaseless efforts
to foster the growth of smali-scale ancillary units, primarily to hroaden
the operational base of this sector of the economy.

So far as the State of Bihar is concerned, the development of
ancillaries holds forth fresh and extensive opportunities at this moment.
At present there is a large industrial complex at Jamshedpur where
units like Tata !ron and Steel Company, Tata Engineering and
Locomotive Compeny, Indian Iron and Steel Company, Tata Robins
Fraser, the Indian Tube Company, etc. are located.
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fn this particular area, the development of anciliaries hes been
progressing over the past decade or more and new fields are constantly
cpening up.

The establishment of the Heavy Engineering Corporation at Ranchi,
however, has heralded a new era for the small-scale industries of
this State. When the Heavy Engineering Corporation gets into its
stride the demands of various engineering items would be to the tune
ot several crores.

Another area which holds forth good promise for the development
of small-scale ancillary industries is the emerging Bokaroc Steel
Plant at Bokarc. This steel plant will not only offer opportunities
for various types of engineering items but a vast quantity of con-
sumable stores required by the plant could very well be manufactured
and suppiied by the small-scale units in the area.

Coming up further north we find the Indian Oil Refineries at Barauni.
There is already a propesal to start a Petro-Chemical Complex as an
adjunct to this big plant. The location of the Fertiliser Corporation
of India to manufacture fertlisers has further enlarged the opportunities
for the growth of ancillary units in this area.

Since Bihar offers vast scope for the development of smzll-scale
ancillary units, it has become necessary on our part to consicer how
the small-scale industry should be reoriented and revived so that
it can deveiop direct supplementary relations with the existing
large undertakings and play a complementary role in the planning
and setting up of new large undertakings. In other words, it has
become necessary for us to consider the relation of large and small
industries as a problem in our industrial and economic structure.

Handicaps of the Smali-Scale Industry

Before we actually dwel! on what the public sector undertakings should
do to assist the small-scale industries, it may be worthwhile to
examine the handicaps and difficulties which the small-scale industries
suffer from and to what extent these difficulties could be removed
both by the large sector undertakings and Government. A survey of
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the small-scale industries would reveal that they broadly suffer from
the following handicaps :

(iy lrregularity of orders,
(i) Want of essential raw materials,
(iii} Lack of technical guidance at times,
(iv) Obsolescence in means of production and quality control, and

(v) Sales problems of finished products.

These are indeed the fields in which both the large-scale undertakings
as we!ll as the Government can render effective assistance to the small-
scale industry.

Regularity of Orders : For the survival of any industry and more so in
the case of small-scale industries working on extremely limited
resources of working capital, regularity of orders is cof vital impartance.
Except for these small-scale industries who have a complete iine of
manufacture or are making items of capital equipment or such other
standard consumable products as are used commonly by industries
in general, most of the small-scale units depend very largely on job
orders which they receive from time to time from commercial organisa-
tions, wholesalers or from large undertakings.

In many instances, the small-scale uniis perform the function of such
contractors but a direct relationship between them and the manufacturers
of the end products dces not exist. There is often a complex,
multipie relationship in which two or three middle agencies are
invelved. The inter-dependability of big and small industries for
regularity of orders although sound in principle, does not always work
satisfactorily as due to these complexities, there is no direct relation-
ship between the small and the big units in matters of production and
distribution, It is very necessary, therefore, that large and small
industries develop a direct relationship with a division of fields of
operation to ensure regularity of crders.

Almost all the engineering industries in the public sector have a well
defined production programme and have complete technical specifica-
tions of all the items that go into the making of their end products.
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It should, therefore, be possible for them to prepare a list of all the items
with detailed specifications and drawings that they need to bring out to
increase their productivity specially those, which are labour-intensive
and thus ensure a regular flow of orders to the small-scale sector.

In fact, they should keep a show window of all these items which they
used to obtain from sub-suppliers for increasing productivity in their
own plant, as well as to minimise their inventory of machines, materials
and toolings engaged in the production of the simple items, the
manufacture of which is even uneconomic to them on account of their
large overheads. [t is, however, felt that at the initial stage of planning
a large industrial enterprise, the framers must demarcate such stores,
parts and components which can be manufactured conveniently by the
small-scale sector to meet the requirements of such large enterprises
both at the construction as well as at the running stages to foster the
balanced growth of small-scale ancillary industries. The problem has,
however, been realised and due considerations are being given to this
fact to accelerate the tempo of ancillary development in the country.

Even the large industrial undertakings do realise this fact, but in order
to ensure continuity of production and elimination of hold ups, there
has been a certain amount of resistance on their part to depend too
much on the small-scale sector whose quality of products and delivery
have been uncertain. On the other hand, due fo uncertainty in the
receipt of orders very few reliable parties in the small-scale sector
have come forward on whom the large-scale concerns could rely for
assured deliveries. This vicious circle can, however, be broken quite
easily if a proper system of registration of small-scale units is done
by the large-scale undertakings after a survey of their installed
capacities and the facilities available with them.

Availability of Essential Raw Materials : To ensure regularity of supplies
against orders, it may become necessary for the large-scale concerns
to make available essential raw materials to the small-scale units.
It is a well-known fact that the small units have to pay exorbitant prices
for the purchase of raw materials from the small dealers as their
working capital resources are meagre and they do not also have the
organisational machinery to make economic purchases. Besides, the
procurement of scarce or imported raw materials is always beyond
their means. In such circumstances, the large-scale concerns must
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come forward to help them with the supply of such raw materials as
are not easily procurable by the smali-scale units at economical prices.
It must, however, be admitted here that such retationship can only
exist or deveiop where the small units are situated within easy reach
of the large-scale undertakings. And this is alse cne of the considera-
tions for the location and establishment of a number of feeder units
in an industrial estate close to large-scale enterprises

Technical Assistance : It may be seen from the foregoing that with the
issue of orders and essential raw materials by the large units to the
small units, the relationship between them would grow into a 'social
division of labour’ and in such a vertical relationship there has to be
some kind of informal control by the large undertakings over the small
units in the field of technical innovations or even production control.
This should not, however, cause an alarm or fear that the small units
would lose their autonomy; on the other hand, they should welcome
such control on the ground that their business would become more
stabie. The parent business, i.e., the large units have to maintain
a high standard of quality in their products which undergo rigid
inspection. Adherence to the specified quality of products is also
required as the part of small units who act as sub-contractors and
would present little difficulty in their achieving the same if also technical
assistance facilities offered by the Small Industries Service Institute
and the Directorate of [ndustries are availed of. Most of the Public
Seclor undertakings have technical departments which look irto the
aforesaid functions and it would only mean the dissemination of the
technical services to the small-scale units which they should do, if not
for any reason, at least for reducing their own ultimate cost of production,

Technical Equipment : The small-scale units, as is we!l known, suffer
from a general inferiority of their technical equipments: most of the
manufacturing processes are done on old machines or by manual
processes. It is only the inherited skill and dexterity which
compensate, to a certain extent, their dificiency in modern squipment,
The situation today, however, is very much different from what it used
to be more than a decade age. The Nationai Small Industries Cor-
poration have made available during the last decade a very large
number of modern machines to the Small-Scale Sector. Besides, the
services of the technical officers of Small Industries Service Institutes
are available to solve technical problems of small-scale units, The
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available resources have, therefore, to be made use of by the small
units and if they still require any help or facility the public sector
undertakings should not hesitate to even loan them the shop aids
or special equipment required for the manufacture of the components
sub-contracted to them.

Sale of Finished Products : Many small-scale units produce their own
goods and the public sector undertakings should make use of the same
if the standard of specifications and quality meet their requirements.
The small-scale industries, however, who produce such complete
items of general factory use, should keep the public sector under-
takings posted with their line of manufacture so that their products
may be used by the public sector industries, whenever possible and
in case some alteration in specifications or improvement in quality is
called for, the public sector industries should advise the small units
how the same could be modified and utilised by them instead of merely
rejecting their products on the ground that they are not according to
specifications.

In so far as the industries who play the role ot ancillary units to the
large undertakings or obtain sub-contracts from them, the sale of
their products does not present any difficulty as the cost of manu-
facture is estimated by the large undertakings themselves allowing
a reasonable margin of profit in discussion with the representatives
of the small-scale units. There is, however, still scope for improve-
ment in the methodology of price-fixation and the services of Small
Industries Service Institute can be made available from time to time

for this purpose.

It may be pointed out that the Government lays great emphasis on
the development of ancillary units in the country. So far as the
Government of India is concerned, it has issued a directive to all large
scale public sector undertakings that they should have a special
ancillary development wing whose job will be to disseminate useful
information to the small scale industrialists and to help in the growth
and development of ancillary units to the large industry concerned.

The establishment of ancillary units would go along way not only o
increase the productivity but will also help a great deal in import
substitution.




Audit of Management Tools and
Their Applications

P. Chattopadhyay

Management tocls have multiplied several-fold during the last few decades.
The process of multiplication is stil! continuing. Many new areas
have been and are being ccntinuously found where these tools are
worthwhile and applicable. The tools evolved from different disci-
plines help countering different kinds of problems faced in business.
Not all these tools are appropriate in all cases. The economics of
their application also differ from tool to tool and from situation fo
situation.  Thus, it has become imperative for management to be more
and more selective about the tools that are adopted in different
organizations for application by various rungs of management. Over
the years, many of these tools also become obsolete. They have
failed to deliver the goods expected of them. It becomes necessary for
management to discard some of them when they are no more worth
the while or the cost incurred on them is high vis-a-vis their usefulness.
Replacement of old tocls hy new ones requires concerted action to
know and judge the cost-efiectiveness of individual tools and techniques
with reference to the problems that are faced within the enterprise,
corresponding to the line of activities chosen, the technology involved,
the complexities of production and distribution, the multifarious types
of information and analysis necessary, size of the enterprise and the
relative labour or capital intensities involved.

Periodic Review—an Imperative

A periodic review and appraisal of these tools and techniques would
substantially help management to determine their usefulness and
to streamline the applications of these toois and to weed out
those that are considered out of daie or ineffective. Generally,
this approach is not there in most organizations, particularly in
our country. The picture afforded is one of coexistence of the
old and the new, not so peaceful, perhaps. In certain cases,
reflections are made on the tools and techniques when managers who
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are supposed to act on the basis of their application are not adequately
equipped for using them and the chcices indicated by these tools.
Lack of knowledgeability epart, these toels and techniques are not
only large in terms cf species but also genus. Manragement is required
to be alert specially because the process of discarcing an old tool is as
hard as adopting a new one. The selection process is itself a problem
in view of the number involved.

Tentative Classification

Some bases for tentative classification of these tools and techniques
are suggested here mainly for the purpose of illustrating the nature
and size of the crowd of these tools and techniques, at times at war
with each other. It is also importarnt to take note of the fact that
many of these tools show contrary results, baffling managers as to
their applicability. To suspicious management, patience for probing
their real value is frequently absent. The result is that the whole
package of these tools and techniques becomes a doubtful proposition.
Before dealing with the problem of classification, it is also necessary to
mention that these tools and techniques are designed to help
management in efficient utilization of resources. If these tools fail
in their purpose to present themselves as fool-proof, objective and
rational ways of analysis, they lose their markets, or at least become
doubtful starters. Like other commodities in the market, the tools and
techniques also vie with each other to get sold on the basis of
their demonstrated worth.

Economic foo/s : Among the economic toocls of analysis found appro-
priate for management purposes, models — enterprise models, sectoral
models, functional models, allccation-cum-efficiency mode!s, production
and cost functions, utility function, etc., may be mentioned. Econcmists
have used several other too!s znd technigues such as cost henefit
analysis, measurement of demand, consumer preference, elasticities, etc.

Management accounting tools and lechniques: Among the tools and
techniques that are used by management accountants, mention may be
made of budgetary control and standard costs, marginal costs, break-even
concept, interfirm comparison, balance sheet analysis, project appraisal
techniques, etc.
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Behavioural approaches and techniques . Several behavioural tools
and techniques have come into use in recent times in interpreting
different organizational situations. The behavioural implications of
some of the technigues evoived hy other disciplines are also to be
reckoned with in this context. Organization behaviour, decision
behaviour, communication, conflict and its resolution, sensitivity
training, heuristic programming, etc., figure prominently among the
behavioural tools and techniques. The behavioural criteria have been
used in constructing organizational profiles, particularly in the advanced
countries like the U.S.A., which over time will find greater application
in this country.

Quantitative techniques : There are a large number of tools and
techniques under this class. tatistical decision theory and other
tools of statistical analysis, operations research models and quantitative
economic analyses are included in this class.

Engineering tools and {lechniques: Therse are different tools and
techniques under this «class generally used by engineers and
technologists. !n character these tools are, however, more in the
nature of quantitative too!s though in many cases even non-guantitative
toois also figure.

Another Way

Management tools and techniques can be viewed in another way
transgressing the above basis of classification. Taking the elements
of manzgement in view, tools and techniques can be classified in the
followire manner :

Planning ' Demand forecasting technigques, measurement of elasticity,
enterprise planning models covering long, medium and short-term
techniques of projact planning, etc.

Motivating : The behavioural tools and techniques and toois of
financial analysis are relevant under this class involving cost benefit
measurement of ensuring teamn work in action for purposes of realizing
organizational objectives. Coordinating tools and techniques include
tools of communication, information technology and accommodation
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of feedback. The tocls and techniques of controlling are integrally
connected with planning which provides the primary scale of reference
for control purposes.

Hierarchical Relevance

Similarly, one could classify these techniques as they relate to the top
level of management, including the Becard of Directors, to the level of
departmenta! managers, assistant managers and further down below.
Thus interdisciplinary, interfunctional or interlevel tools and techniques
have several common characteristics; they, however, materially differ
with reference to the task encountered, the degree of comprehension
required, uncertainty and risk involved and the complex data necessary
for fitting into the frame of many of them, particularly the models. It
is not, however, the purpose of the present discussion ta list all the
tools and techniques relevant for management. It purports only to
show the necessity of periodic review and appraisal of these techniques
to get the best out of them in the typical organizational situation in
different lines of activities. The importance and presence of elements
of choice from these tools and techniques suggest themselves in the
context of different species of these techniques under the same genus.

Budgeting ¥s Higher Business Control

Let us start with the traditional tocls such as hudgetary centfrel and
standard costs. The longevity of budgetary control and standard
costs has been very high indeed. It will exceed hundred years in a few
years' time if one takes 1890s as the period of beginning of large-scale
application of the tools of budgetary analysis. Since then, a large
number of refinements and new applications have been found in the
context of formulation of standards and budgets, communication of
budget targets to different responsikility centres and exercise of
control through variances. Incidentally, the behavioura! implications
of selling the budget to different responsibility centres in the
organization have added new features to the traditional approach. As
against this, one remembers what T.G. Rose mentioned in the context
of the technique developed by him under the brand name Higher
Business Control. Rose underscored that budgetary control was
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outdated in view of the essential compartmentalization of budget targets
and control exercised on that basis. Top management, in his view,
had to wait til! the feedback information came from below for
effecting such improvements or innovations as might be called for.
Budgetary control is essentially inward-looking and is not quite
sensitive to the changing phencmezna of business. Higher business
control technique, howrver, was based on a method of communicating
from top downward and was cesignad to respond to the need for proper
exercise of control by the top management which traditional budgetary
control mechanism with variance aralysis as its sheet anchor has failed
to do. Higher business control as a technique, however, has remained
much less popular than hudgelary contro!.

Coming of Network Analysis

In the case of standard cosiing, it has been generally held tnat this
cannot be very fruitfully applied in cases where the job is not repetitive
and no previous experience exists., FRBudgetary control has also been
rather out of place in this respect. Develepment of PERT owes much
to these shortfalls of budgstary contrc! and standard costing tools
for control of operations. Quite simitar in character but much less sung
and heard about are two otner neiwovk teciniques named CPM and
MOST. In ezch case, new z2pplications are constantly being tried and
have een found.

New MNameas

Similarly. many new names have heen given fo the traditional business
hudgeting mechanism such as cuipuf, buigeting, programme budgeting
and, above all, performeance hudgeting. Al these may pe relevant and
may appear new in the sphaie of adminisirztion of government. How-
ever, the basic e'emenis of these are airzady ingrained in the business
budgeting mechanism inscfar as Business bhudgets invoive both
quantitative and financial targets of performance.  Control is exercised
through the scales cf reference cn the basis of both quantity and value.
Different types of variances that are noticed and analysed for this
purpose are to be ncted in this context; particular mention needs be
made of usages variance and efficiency variance.
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Project Appraisal Tools

Another genus of tools and techniques has found large-scale application
in capital budgeting and project appraisal. The genus can be broadly
named as tools and techniques of discounted cash flow invelving
basically two different techniques, i.e., the net present value and the
internal rate of return or the yield method. It has been noticed during
the long series of debates on the subject that both the techniques have
their relative advantages and disadvantages and, not surprisingly, both
have coexisted.

Family of Programming Tools

In the case of operations research, particularly programming, several
individual programming techniques are to be noted, all of which have
been found appropriate in some situation or the other. Thus, from
linear programming and simplex method, one may come to non-linear
programming, integer programming, dynamic programming, quadratic
programming, stochastic programming, etc. The assumptions involved,
the number of variebles dea't with and the nature of their relationships,
accommodation ¢f uncertainty and risk and the nature of situations in
which each of these is found most appropriate differ in each type of
programming. Two problems are there in the context of selection of any
one of these First, the elaborate preparation necessary may result in
firing cannon halls for kifling mosquitoes. Second, the solution
suggested by each of these may suggest high opportunity cost vis-a-vis
that chosen. Thuz, before selecticn of any one or more, management
has to analyse the context of each and its relative usefulness in each
case with the large array of variables, the constraints, the assumpticns
and the conditions in which the solutions are applicable.

Relevance of Audit

The complexities with reference to the evolution of techniques and tools
and the uses to which these are put require that these are closely viewed
on a regular, periodic basis to determine the suitability of the techniques,
improvement in application and better adaptability of the findings of such
applications to the interpretation of business phenomena and the decision
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making process. The review is required to be conducted by a composite
team competent to understand not only the techniques themselves but
also the situations in which they are desired to be applied. In this
respect, the current status of the tools and technigques may have to
be learnt from different sources with reference to the refinements
made in the case of each technique. [t is also necessary to know the
extensions made as respects the areas of their applicability. Audit of
management tools and techniques and their application would appear
cumbersome on the surface of it, but on the successful application of
these tools and techniques the ultimate success of the enterprise would
depend. As a part of internal management audit, this kind of exercise
would help management in opening up fronts not available otherwise.
However, it is to be considered that the benefits arising from their
applications should rot be less than the costs incurred on them in
terms of the personnel necessary, time spent for the purpose and other
investments involved. The trends in the application of these techniques,
particularly with the advent of the computer, are, however, clearly
in favour of analytical sophistication in the managerial decision making
process through increasing use of these tools and techniques. In our
country, the relevance of this kind of review suggests itself both in
the public and private sector enterprises.




Industrial Engineering Concept Needs
be Dynamic

S.K. Lahiri

We "shall deliberaie here on one of the areas of Industrial Engineering,
namely, the area of Work Measurement, to show that there is need of
some changes in the concepts and the existing tools of work study.

In“the area of Work Measurement, the existing approach of industrial
engineering and work study, as laid down in the text books and followed
by many industrial engineers, presupposes the case of a typical medium
size machine shop working on mass production or batch production
where the machining operation on any one machine is in the region of a
few minutes—less than an hour, I[n such cases, the operation on each
work centre or machine may be considered as complete and indepen-
dent of the other work centres or machines, and the items machined can
be stocked for some time without creating bottleneck. No doubt, such
cases do exist in many plants and in such plants, the performance of one
machine and its operator can very easily he measured with the exist-
ing tools of work study and also in such cases the concept of rating is
indispensible, but there are cases, especially in process industries or
jobbing workshops, where such text book concepts are not applicable.
Here are a few cases .

Case 1 : Process Industries: How do we measure the work of a
person in a process working? How is the concept of rating significant
where a human being does manual operation for a few minutes or say
for a fraction of an hour and then waits and sees till the process goes
on for hours ? Typical cases may be blast furnace, petro-chemical
industries, gas plants, etc.

Case 2 : There are cases in very large industries, especially heavy
engineering industries where machining operation is in the region of a
few hundred hours, during which manual working by the operator—which
only comprises fixing the job, setting the tool, etc. — may comprise only
3 to 4%, of the total hours. How significant is rating of the man in this
case ? Or, are not the cutting regime and the tools more significant?
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Case 3 : There are components which need operations ona number
of work centres or machines. Suppose, on Machine No. 1, operation
required is 20 hours, and on some other machine, the operatior need
only one hour (the situation may be such that itis not possible to balance
the load on the machines)., Now, if incentive scheme is introducec, there
is enough work-load for the operator on Machine No. 1, and he is likely
to earn some incentive, but what happens to the operator at Machine
No. 2, where the total work-load is for only one hour, i.e. very much
less than the time available? But denying some benefit to him also, may
nuliify the end-purpose.

Case 4 : Imagine a case where there are three or more operations
before a product can he declared as complete. Now, suppose at the
first operation, the performance is high and the quality is also as per
specification, and so the worker gets bonus, but in the subsequent, i.e.
ond or 3rd operation, the items are rejected. As per ethical considera-
tion, or work-study logic, the person responsible for the first operation
should get incentive, but as per the business concept, the organisation
will soon go into red, if such ethics is observed for long. So, only
complete products should qualify for the incentive.

Case § . Group Working : Let us take the case of work measurement
when a big group is working as a team, for example, the assembly of an
excavator. The prevalent concept has been that each individual,
depending on the performance, gets certain percentage of his own basic
wage as incentive. Secondly, the industrial engineers have been applying
the concept of ‘Factor’ which are comparative figures showing propor-
tions of the relative contributions of the individuals in a team. Such
factors are sometimes arbitrarily decided by the Industrial Engineers
basing on his own assessment of the relative efforts, difficulties and skil
involved for the different individuals in a team. But lately, bcth these
concepts—distribution at different rates and the ‘Factors’—are being
challenged by the workers.

Case 6 ;: Contribution of the Service Department : The existing concept
has been to allow certain percentage of the bonus of the production
department or the shop to the services department, but we are all aware
that slightest lacuna in the working of the services, namely, either gas
supply, power supply or water supply may distocate the working of the
whole department or the whole piant.
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The few points raised above need serious thinking on the part of the
industrial engineers. The fact is, so long work measurement and
formulation of incentive scheme were the prerogatives of management who
depended on the industrial engineers who in turn relied on text books
which dealt with only typical cases and applied the same concepts and
the same formulae to tackle all such cases arbitrarily.

A time has come when these concepts are not considered relevant in
many of the cases depicted above, and in some cases these are being
challenged by workers. So, the industrial engineers have to add a few
more concepts and tools in their kit.

While this paper does not claim to provide answers to the implied ques-
tion, it does suggest for many situations as above the narrow sectoral
concept of work measurement is not sufficient. Rather, the concept of
“Total Approach” is the answer. For example, the totality of the per-
formance of a group of employees or department or division or even of
organisation is more relevant or significant.

In fact, the concept of total approach has already been established in
the field of Quality Control. Thus, we find now-a-days total quality
control and not quality control in one operation. Similarly, we find the
advent and certain growth in the concept of Total Design, and another
addition in the field of Planning is of Corporate Planning where con-
centration is not on functional planning in any one aspect, but a
comprehensive, inter-connected and an integrated approach to planning
in the whole organisation. The final and end objective is to be supreme
and not the separate individual efforts. The organisation is more
important than one man or one individual.




On the Explosive Bulging of
Cylindrical Shaped Parts

S.K. Ghosh V.C. Venkatesh

Explosive forming is best described as a process in which metal parts
are'formed by the high pressures resulting from the detonation of
chemical explosives. Following the detonation of an explosive, a high
pressure gaseous bubble is produced which goes through an oscillatory
motion untit it vents at the surface. The weight of the explosive and
stand-off distance combinations for many forming operations are such
that the bubble ‘breaks’ over the surface of the workpiece'. This aids
in forming of a spherical bulging of a sheet material to dome and a
cylindrical shape to bulged cylindrical parts. The important feature
in such a process is that the mode of the transfer of energy for
deformation conforms with the shape of the part to be formed.

Explosive forming and sizing have been applied to the production of
rocket motor cases, sound suppressors for jet aircrafts (typical example
being that of Boeing 707, 727), pressure vessels, and a large variety
of other cylindrical parts® These items range in diameter from about
3 cms. to several metres, with lengths of from several cms. to
5 metres and the operations use both open and closed die systems,
and high and low explosive charges.

The forming of cylindrical parts is normally concerned with the
expansion of tubular shaped preforms, the operation being carried
out in a split die to facilitate removal of the formed part. The shape
of the explosive charge is important in this type of operation, since
it depends on the area of the tube which needs to be formed®. Fora
component, where forming takes place over its entire length, a linear
charge is the most efficient. On the other hand, where local deforma-
tion is required, a point or spherical charge at the position of maximum

1. 1.5. Rinehart and J. Pearsan, “Explosive working of metals” Pergamon, 1963.

2. F£.C.Pipher, G N Rardin and W.L. Richter, **High energy rate matal forming” Enginsering
Report Lockheed Aircraft Carpn. California. 1960.

3. D.S. Adams, V.S5. Harrison and J.P. Orr, ~High energy forming of metallic shest
materials”, Report No 61B073, Ryan Aeronautical Company, California, 1961.
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deformation is more suitable. The operation may be done in air,
water or any other energy transmitting medium depending on the size
of the workpiece®.

Test-Rig

Fig. 1 shows a split die where a 50 mm o.d. and 85 mm length tube
can be placed. The locating pins are used to match the impressions
on both halves of the die after clamping done by means of 4 x M
12 bolts. A slight mismatch in the die will cause radial flow of metal
along the resulted gap along parting line. The desired amount of
diametrical bulging of the tube is 12 mm at two positions as shown.

In case of free forming, no die is used to restrict the bulged shape
and size.

Experimental Method and Procedure

The materials used in case of bulging in a die are seamless austenitic
stainless steel and 60/40 brass tubes of dimensions 50 mm o.d. x 2 mm
wall and 50 mm o.d. x 3 mm wall respectively, A tube is kept in
one half of the die and the other half is bolted to it after securing the
jocating pins in proper position. The die is kept vertically and a
measured amount of special Gelatine 90 explosive charge—aluminium
cap type electric detonator assembly is kept centrally within the tube
maintaining a suitable stand-off distance. The lead wires from the
detonator are connected to a 6 volts d.c. supply through a 2-way
switch. After the detonation is done, the die-halves are open and
the part is taken out to study the bulged dimensions and hardness at
the apex.

For free forming, 2 mm thick stainless steel sheet is rolled, formed and
welded to a 150 mm o.d. x 500 mm length cylinder. Similarly, a mild
steel cylinder of dimensions § mm thick x 250 mm o.d. x 500 mm
length Is manufactured. Measured quantity of the same expiosive, as
mentioned above, is kept centrally within the tube filled with water

4. W.W. Wood. “Theoretical Formability—Volume Il—Application”, Report No. 61-181,
United Aircraft Corporation, Texas, 1961,
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aqd bulged. Additional explosive charges are used in steps to deter-
mine the bulgmg by each explosion. Hardness of the apex regions is
studied after the final explosion to study the effect of impulsive loading.

Results

The die-bu!ged tubes are shown in fig. 2. The free-formed stainless
steel and mild steel cylinders are shown in fig. 3 and fig. 4 respectively.,

FIG. 2. BULGED CYLINDRICAL PARTS

FIG. 3. BULGED STAINLESS FIG.4. BULGED MILD STEEL
CYLINDER

STEEL CYLINDER




Management of Scrap and Rejects

S. R. B. Manian

In the first stage rejection of material takes place when it is received from
suppliers and inspected at the Goods Inwards Department. A second
stage rejection takes place when the material is machined and a stage
inspection takes place. A third type of rejection occurs at the assembly
stage when, water test, hydraulic tests, etc. take place. Through
management of scrap we can get an intimate insight into the weak spots
in the organisation of men, machines and material. The following will
give some idea of the complexity of the effect of rejection :

1. The first slep will be to intimate suppliers about the rejections and
the reasons for the same. This is achieved by posting a copy of the
Goods Inwards cum Inspection Report, if it is at the receiving
point, But if the rejection takes place in the course of processing
the material, i. e, either machining or assembling, then a copy of
the stage inspection report is sent.

2. |f material is lostin transit or damaged in transit, we will have to
prefer a claim on the transport contractor (railways or lorry
operator). Debit Notes are raised on the transport contractor and
when the bill of the supplier is passed an appropriate amount is
debited to claims account.

3. If a Debit Note is raised for rejection or if itis adjusted in the
suppliers’ bill itself, we will have to include appropriate sales tax,
carriage inwards, transit insurance, handling and packing charges.

4, If the rejection is on the line besides cost of material, cost of

machining up to the stage it is rejected and other charges stated
above will have to be included in the Debit Note.

5. If the material is steel, normally a sample of it is taken for testing to
find out whether it conforms to the specifications stipulated by the
manufacturer, like tensile strength, chemical composition, hardness
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etc. Such charges are normally recovered from the supplier.

After a batch of components or other raw materials are rejected
as scon as they are received and inspected, immediate action is
required to arrange for replacement so that the production flow is
not affected unless sufficient steck is carried to aliow for such
contingencies,

An adiustment ir. the rmachine loading chart is required so that the
machines are properly loaded in order to fill in the gap created in
the production flow by the compcrents scrapped or found defective.

Rejects and scrap material wiil have to be stored, till they are
disposed ¢ff. Rejects may have to be reclaimed semetimes and
scrap material are soid or used in one's own foundry if suitable,

Sometimes what is found to be scrapped is also used for aiternative
purposes.  For instance if an item is found to be undersize for one
gear unit, it can be used for the next size of the gear unit.

Delays in arriving at a decision as to whether an item is to be
scrapped or saivaged scmetimes disiorts the statistical reports on
scrap as it will be incomplete.

It supplier sends documents through bank, we should alsec send
scrap or rejects through bank. If so, the question as to who should
bear the bank commission, carriage outward etc., is an important
matter that should be decided,

A study of the rejection of screp due to its various causes is a
must, such as whether itis due to (i) supplier's fault (i) operative's
fault (iii) fault of defective equipment and tools etc. This will
help in eliminating repetition of the same in the fuiure.

IT rejections are due to defective material supplied by the suppiier
then @ further study of the performance of each supplier will be
necessitated. A performance card for each supplier should be
maintained so as to show the quantity ordered, the quantity
received and the percentage of rejects or scrap for monthly or
quarterly periods. If the performance of a supplier is consistently
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bad we should find cut an alternative supplier, or make alterations
in the specifications; for instance, if hardness limits are too stiff we
may relax the limits.

Study of Scrap Occurring in Each Departmenti

If there are different departments where processing takes place, then a
study cof the scrap occurring in each department and a comparisor of the
same betwesen depariments (if they are comparable} and between periods
(say monthiy or quarterly) will help in controlling the scrap, rejects or
rectification cost. A sample study is given below (table 1) :

TABLE 1

Shopwise Scrap Related to Preduction
{Rupees in lakhs)

1967 71968
Shops or Scrap Prodn. 2 Scrap Prodn. %
departments Value Value Value Value
1.  Foundry 5.66 23.53 2470 £.98 37.76 18.45
2. Machine Shop
(a) Scrap dueto
m/c shop faulit 8.73 6.9¢ 3.64 6,68
(b) Scrap due to
foundry fault 1.73 1.37 1.70 1.17
{c) Scrap due to
outside supp-
tiers” fault 1862 1.28 3.45 2,38
Total M/C Shop : 12.08 126.36 9 58 14.79 144,75 10.22
3, Assembly Shop 1.26 314.70 0.4¢ 2.07 424.64 0.49
Total 13.00 314,70 6.04 23.84 424,64 5 61

Normally the scrap percentage is calculated on the basis of the total
output, i.e., the scrap value is calculated by adding the scrap cost to the
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total output which is considered to be good. [n the above example the
scrap percentage is calculated as a percentage of the output.

Another important check would be for us to calculate another two ratios
as per formula given below :

1). Output — A
input--labour and overheads fcr the total output
2). ~ Scrap Value - B

input--labour and cverheads for the total o utput

Ratios A plus B should give us a value of approximately one, considering
opening and closing W.|.P. to be constant. Otherwise we can conclude
that either certain scrap reports have not been taken into account or
certain production values have been omitted. Of course, the above
proposition will not hold good in the case of foundry production where
the input is subject to a burning and melting loss. Where the finished
product becomes the raw material (as in the above example) of the
subsequent processes, the total scrap percentage of the factory will have
to be calculated on the final finished product cost or the sales value of
the finished goods. H will not be just the progressive totals of the
shopwise percentage of scrap.

The scrap percentage of the different shops shouid also be compared with
the percentages of scrap reported for similar production units outside the
organisation. This will help us in analysing the reasons for the high
percentage in scrap which may be due to (i) the raw material being sub-
standard or not being of proper specification, for instance pigiron guality in
a foundry (i) production facilities such as machine toals, jigs and fixtures,
cutting tools etc. not being uptodate or outmoded and (iii) operator's
being not properly trained or unskilled or wantonly spoiling material due
to dissatisfaction in service conditions etc.

Scrutiny of Departmental Scrap
We must study for this purpose (i) the stage at which the scrap or

rejection occurs and the frequency with which it occurs at different stages
of the operations (ii) scrap due to operator's faults (iii) scrap due to
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machine tools, jigs and fixtures etc. and (iv) faulty material. Some of the
studies made are given helow :

We have seen that in Table 1, the scrap percentage of machine
shop due to foundry fault is 1.37 ard that due to machine shop fault
is £.90 in 1967. But frecm the Table Nec. 2 it will be clear that in respect
»f certain important components the scrap percentage is very heavy.
Miore attention should be paid to these compoenents. If we concentrate
our attention to componenis where the percentage is more than the
qeneral average, we will be solving the problem ina better wey than
worrying ourselves with every component where there is a rejection. This
is what is known as the control by the “principle of exception™.

TABLE 2
Componentwise Study
e —— e S
Méchinéfs%p Scrap dus to | Machins Shop Scrap due ta
sundry fault ‘

COMPONENTS oo B L _,  machine Shop GUL
Qty. re- Pradn. %e Qty. re- Qty. Pro- %
jected Qty. rejec- Jected duced rejec-

tion tion

1. F model Cylinder

Head 13 111 1.7 as 887 10.48

2 ¥ model flywheel 118 273% 4.3 20 3485 0.57

3. Pawl Carrier 107 682 15.7 &0 240 25.00

4. Crank Case 5 202 10.9 80 300 26.67

5. Adoptor Flange 36 270 12.3 14 52 28.92

6. Connecting Rods — — — 50 200 25.00

Another aspect where attention is required in Table 2 is whether
the material rejected or scrapped is a very costly item or a low-
priced item. ltem 6 in the table is an imported component and the
rejection percentage is very high. When we know that foreign exchange
is involved in importing the item and that it will take a lot of time to apply
for import licence, getting the licence, placing the order etc. and getting
the actual consignment for replacement of the scrapped component and
hence there will be a heavy production loss, we must devise all possible
ways at our command to control the rejection of this item.
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Operationwise Analysis of Scrap

In respect of components in which heavy rejection occurs, it will be worth-
while to study the particular operation in which the rejection is heavy.
The frequency of occurrence of rejection for such components should be
tabulated for a month or quarter operation-wise.

From Table 3, if can be seen that the frequency of occurrence of
scrap or rejects is highest in operations 2 and 8.

Besides, the rejections have been heavy in June though the production of
components is not higher than that of the month of February, when the
rejection has not been as high as in June. Has this got anything to do
with the quality of material supplied in that month? Then certainly the
inspection department should be held responsible for accepting sub-
standard material. Thus by a process of eliminaticn of causes and
concentrating on the extraordinary situation we will come to know a lot
of the deficiencies in the set up of the organisation, deficiencies in men
and material.

Operators and Machines
As given in the above statement if we can take one operation of a
component and tabulate the rejects in respect of that during a given

period in regard to men and machine, we will get quite an interesting
and illuminating picture of the cccurrence of rejects (table 4).

TABLE 4

PERCENTAGE REJECTS

Cgﬂ,‘?'ﬁ:t gﬁi’:i{g’ Operator Token No. Machines
201 280 308 M-200 M-500 M-33
X-211 1411 5.0 2.0 3.0 3.1 3.4 3.5

X-119 1185 126 131 115 11.3 11.2 10.9
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In the above example it appears the operators are at fault rather than the
machines, since all the three machines are giving a uniform percentage of
scrap, whereas the percentage of scrap of the different operators widely
fluctuate. If it is the other way about, we must find whether the machines
have lost their accuracy and whether they need replacement.

Rectification and Rework

Components rejected due to machining fault are sometimes reclaimed by
doing certain operations again or by rectifying some of the defects by
welding, filing, grinding etc. It is the experience of many of the Indian
manufacturers that components supplied by sub-contractors are not
according to specifications and that majority of the components have to
be rectified before acceptance. Leaving aside the cost of rectification
the time loss involved in rectification holds up production and there is
always a bottleneck in the flow of production.

Two examples are given below to illustrate the magnitude of the problem
faced by manufacturers. [n one case study rectification was done on
326 components of a particular assembly totalling 235 hours and costing
Rs. 3669. This formed 12.3",, of the fotal units assembled. Monthly
figures are given in table 5.

TABLE 5§
Lab. & lab. &
Month Quantity Time O/Heads Month Quantity Time 0 Heads
Rs. Rs,

Jan. 19 18 129 July 38 46 439
Feb. 35 52 4317 Aug. 3 6 61
Mar. 1 1 11 Sept. 6 10 73
Apr. 3 3 31 Oct. 114 59 1524
May 6 2 13 Nov, 69 21 562
June — — — Dac. 32 19 343

Total 64 74 667 262 161 3002
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There has beer more rectification work in the second half of the year
than in the first ha!f. If we study the reasons for this increase in the
second half, we may get a clue as to what should be done to prevent its
recurrence.

The labour cost of rectification and rework incurred in a factory during
five years is given in table 6.

TABLE 6
Wages cost of recti- Total direct wages o
Year ficotion of the shop 94 of rectification
Rs. Rs.
1964 17698 908680 1.76
1565 12811 1004030 1.29
1966 17238 1171890 1.47
1867 18907 1308655 1.45
1668 21817 1713911 1.28

The cost of rectification (since it is mainly in respect of components
supplied by sub-contractors) should be recovered from them. But since
many of the suppliers of components belong to the small-scale industries
it has been the experience that it is nearly impossible to do so.

Reclamation of Scrap

Some of the scrapped material can be reclaimed by putting them to other
uses, say for bars and rods. Scarce imported special and alloy steel can
be used in fabricating some of the spare parts required for the machinery,
Similarly end pieces can be used in manufacturing bushes, bholts and

nuts etc.

Even if they have to be sold as scrap, they should be properly sorted out,
classified and sold. For instance, bronze and aluminium scrap will
fetch a better price than cast iron scrap.
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Accounting Treatment for Rejects and Scrap

Treatment by neglect : In this method the cost of the rejects and scrap is
absorbed in the cost of the good units produced. Cost of rejects to the
extent that it is not recoverable from outside suppliers is taken into account.

Treating the cost of rejects and scrap as an overhead cost : Usually the
cost of rejects and scrap is debited tc a separate scrap account. Then
they are changed to the product on the basis of a machine-hour rate or a
man-hour rate. 1f we do so the cost of the scrap of a particular component
of a product manufactured will not necessarily be loaded on the product
itself to the extent it should bear. The reason for this is as follows :

Generally issues and receipts are taking place during a month on a day
to day basis and they have to he costed also on a day to day basis and
cannot wait for the actual cost to be worked out. The rates applied are
a predetermined rate esp. for labour and overheads and are normally
used for a quarter. An example will make the position clear {table 7).

TABLE—7
. : Pre defer-
Product ; Crankshaft Unit Jan. Feb. Moar. et B
1. Cost of material (average) {Rs.) 500 510 510
2. Cost of material (FIFQ) {Rs) 490 500 510 500
3. Time spent {Hrs.) 10 15 20 19
4. Rate per hour (Rs.) 22 25 20 20
5. Overhead and labour cost (Rs.) 220 375 400 200
Total Cost (Rs.) 710 875 910 700

The actual cost in Jan., Feb., and March are different from the pre-
determined rate. The actual cost canrot be used for pricing issues as
they can be computed only after the expiry of the month. As such the
pre-determined rate is used. So the actual cost of a particular period
can only be of that of a previous period. When a product is assembled,
(if we adopted the actual cost basis) its cost for a particular month will
contain the cost of foundry (say) of January, Machine Shop cost of
February and the assembly cost of March, as it takes time to go through
each process. The cost of the rejected components is, therefore, based
on a pre-determined rate.




Leadership in Business :
A Critique Based on Porductivity

S. K. Jain

Can a manager heip in improving the competitive situation of the U.S.
business under the present pressures from other countries, specially
Japan and Germany ? To what extent can he make contributions with
regard to increasing the productivity in his own organization and thus
answer the role of a leader in this sphere?

In very simple terms, it can be understood and given that Profits=Total
Revenuses — Total Costs.

A manager is interested and also his prime objective is to increase
these prefits through efficient and effective means. Machines, materials,
time, methods or processes and men are needed to make a product ; and
it becemes evident that these are the factors which should be controlled
and viewed by a good manager to satisfy his objective of attaining greater
profits. Productivity increase will be one key area where the present
manager has to be very cautious and informed. He will have to take a iot
of initiative for improving the productiviiy of his division and organization.

What Productivily Means

Increased oroductivily essentiaily means putting “more product into a
product” that is sroducing more of sometiiing with the same amcount
of material and resources, or equal production with a lesser input of
factors which contribute to the product’s cost.

The result is a better deal for the consumer, a desirable goal in iiself.

But the manager who learns how ic reduce the unit cost of his product,
bhenefits also as he offsets the rising costs of materiais and labour.

Productivity Rate of U.S.

When asked how foreign competitors are able to make inroads into our
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own economy through marketing of their products, government and
corporaie officials often have the same answers. They make charges of
dumping and point out that many foreign markets aren't open to
U.S. busingss in the same way as ours are open to foreign counterpart.

We have also heard of high labour costs, but | would say that this factor
is often obscured by increasing labour costs in other countries also.
What | would say is that we in U.S. are increasing the industrial ouiput
at a slower pace than many of our competitors.

From 1959 to 1969 (10-year span), the U.S. experienced a growth of
2.9% in output per man-hour, less than any of the other major industrial
nations. It is surprising to note that during the last five years of the 60's
which is often calied the boom period, the productivity growth rate
slowed to 2.5" .

While the American worker was able to increase his productivity only

2.9%, a year, he was able to get wage increases that averaged 4.6%, a year.
The manager must ask, why ? and how could he play an effective role?

Productivity Compared with Other Countries

Germany's growth rate of productivity rose to 6.4”, and Japan’s to
13.49%, during the same period of the 69's.

Unit Costs — the result of the two trends :
(a) The productivity growth rate

(b) Wage increase is reflected in the unit fabour costs; the
amount a manufacturer must pay for labour as a ratio of what
labour can produce.

From 1959 to 1969, unit labour cost rose 1.7%; a year in the U.S.A. while
in Japan it rose to 0.59%,.

From 1965 to 1969, unit labour cost increased 3.1% a year in U.S. while
in four of the other nine major industrial nations, including Germany, it
declined.
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Japan — The Japanese are honest compared to many industrial nations
of Western Europe, when they say that their success in productivity
gains has been achieved with U.S. guardianship and aid.

Dr. Nakanishi who is Managing Director of the Japan Productivity Center
says that no productivity movement can succeed without mutual under-
standing and cooperation between labour and management. “Fortunately
for Japan", he observes, ‘‘both labour and management cooperated
ciosely with each other to improve the productivity of Industry’, and
this cooperation is continuing.

It is very surprising to note that in 1955, the very creation of Japan
Productivity Center to develop a nationwide productivity movement was
made at the suggestion of the U.S. government.

Germany — Germany which stands with Japan as example of high level
productivity, draws largely on the work ethic of its people as an under-
pinning for increasing output.

Motivation to work is a national characteristic of the Germans, and along
with it is a tradition of training and educational system which places
emphasis on vocational as well as professional and managerial skills.

Labour shortages have provided an incentive to management for invest-
ment in new plant and equipment to improve output per manhour. Labour
also has very little resistance to improving output through new processes
and new equipment.

Viewing from the existing state of affairs and our critical position
in the business market, a question arises as to what a manager can
do in solving these problems? What and how can he contribute
to the productivity movement 7 Can a manager try to achieve and play
the role of a leader in this movement and, if so, how ?

Who is a Leader

Leader is a man, who can be looked up to, whose personal judgement is

1. Productivity & the Global Market - Keep Amearica Competitive— A Special Report—Plant
Operating Management, May, 1972
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trusted, and who can inspire and warm the hearts of those he leads—
gaining their trus{ and confidence, and explaining what is needed in
language which can be understood. It would seem), therefore, that the
beginning of leadership is a battle for the hearts and minds of men, and
this is the essence of the matter.

The first approach to leadership should be intellectual. A leader
should have the capacity and the will to rally men and women to
a common purpose, and he should have the character which will
inspire confidence,

Leader as a Manager

A leader is an “ideal manager' in crude language. A manager aspires
to become a leader. In our discussion, we shall assume thatit is
basically the manager who is responsible or who has to be active in this
productivity movement. And this manager ultimately has to assume the
role of a leader.

In the present technologically oriented business world, there are various
modern and recent ways through which a manager can help to obtain
productivity gains, like

(i) Benefit to productivity in research & development
(ii)) Incentive Plans

(iii}y Labour cooperation

(iv} Improve work attitudes
(v) Motivation

(vi) Productivity bargaining

(vii) Behavioral-leadership qualities.

(i) Industry, to enhance its competitive position internationally as well
as to produce goods more efficiently, needs to do more to develop
more products. This will involve managerial skills for increased

R & D efforts.
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(i) 1f we have to achieve an economy that offers higher wages on one
hand and higher profits and stable and competitive prices on the other,
the manager in the division must accept and try for innovation and pro-
ductivity as a way of life,

The only way which seems logical and workable is to succeed and to
gain mutual recognition by both the manager and the worker of the

advantages of doing this.

(i) This is one area where a manager has to show his ingenuity to get
favourable response for expecting productivity gains. Labour's coopera-
tion cannot be forgotten, or rather it is indispensable in both increasing
productivity and creating a favourable climate for the productivity

improvement.

To the worker, higher productivity can be misinterpreted as meaning that
he must work harder so that somebody eise will make more money. A
manager has got to take a lead and convince him that his fears are
groundless and that he will share fully in the reward of increased

productivity.

A manager can play a very effective role if he can say these things, with
conviction—and if this becomes a common cause of labour and manage-

ment of his organization.

(iv) There is always a human dimension affecting productivity and accept-
ance of the so-called work ethic. The worker dissatisfaction normally
exists because of unpleasant working conditions, poor pay or routine
operations etc. The thrust of President Nixon’s new programme for im-
proved science and technology is to achieve, in his words, “A strong new
effort to marshal science and technology in the work of strengthening

our economy and improving the quality of our fife".2

For the manager who is aspiring to become a leader, the challenge lies in
taking a new look at the work environment. Methods of doing more of
the total jobs to increased responsibilities for the young worker—and
perhaps an allowance of time off to devote to social concerns {like
four-day work week) should be worth consideration by the manager.

2. Keep Amarica Competitive —A Special Report—Plant Operating Management, May, 1972,
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The manager has got to be much more concerned about work attitudes
as they relate to today's value structure.

(v) It is very rightly said that managers are the basic resource of
business enterprise. They are the most expensive rasource in modern
business, and also the one which could depreciate the fastest,

In order that a manager should succeed, the first thing he has to
recognize is the problem of human alienation. In order to cope with this
problem, the manager must play a leading role in making an endeavour to
respect the dignity of each individual in an organization and to identify
his goals with the goals of his people and finally with those of the
organization.

Now comes the big issue as to how to work in this direction. It is this
area where the manager has to play the role of a leader in motivating his
people.

Human capability is a critical resource, one which is extremely
variable. In fact latent human capability may very well be the greatest
untapped resource. In general, productivity depends upon two major
variables :

(a) Employee’s job performance
(b) resources utilized

The resougces dlustrated are raw materials and technology. Obviously any
improvement in technology can make a significant change and difference
in the productivity of the system. In automated systems, the human
element is not very important. However, we must rezlize that in most
organizations the performance of the employee is relatively more important
than the equipment and raw materials. Even in automated operations,
productivity at organizational and institutional levels is almost entirely
dependent on human performance. The productivity of the individual
depends primarily on ability and motivation t¢c perform. Physical and
physiological attributes are involved in determing the ultimate capacity
for an individual; and his leve! of attainment within a certain range will
depend upon experience, training and interest.

Productivity in organization is determined to a great extent by the
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membar's motivation and degree to which their actions are directed
towards organizational objectives. The relationship is :

P F(M) - F(D) E....... 4 F(N)

This is productivity and a function ot motivation plus a number of other
factors that can be present in particular situations. Motivation may be plus
(also called ‘“positive”, the ‘“carrot’” and “anxiety reducing') or minus
(also called ‘'negative”, the “'stick™, and "anxiety producing™). Discipline
is a measure of the extent and of the consistency with which the
actions contribute towards achieving objectives, and it can be internal
or external.

(vi) Our productivity recard during these past five years makes us think
that we are running out of technological gas. Should we as managers be
satisfied with this argument? Apart from varicus areas under discussion,
productivity bargaining seems to be a new route to increased productivity
that shows promise. Concept of productivity bargaining emphasizes a
special aspect of bargaining over wages, hours, and working conditions.
In this type of bargaining, the manager as a part of the management team
offers employees incentives for changing work rules, practices, or
methods to increase productivity.

This concept has worked in Britain. In fact, one study of 40 British
companies reveals that three-fourths of them realized either lower unit
costs or reductions in totai labour costs as a result of productivity
bargaining.

The manager has to play a leading role today in emphasizing to his
pecple and the top management about recognizing the goal to attain and
sustain productivity growth and a means of realizing this goal is
productivity bargaining.

(vii) The factors mentioned before are the key points in the present
concept of productivity which a manager has to deal with. But there are
other managerial concepts also which have to be looked into. They are :
(a) leadership, (b} organizing, (¢) communicating, (d) planning, (e) con-
trolling the organization, In order that the manager assumes the role
of a leader he has to perform and has to be very alert in the following
areas also:
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(a)

(b)

(c)

(d)

(&)

(f)

(9)

Arbitrating : Often members disagree on the base decision for
an organizational matter. An effective leader will resolve this
disagreement by arbitrating.

Suggestive : Suggestions are often employed by an adroit leader.
The manager may say, ‘‘l believe it will be the best to do it this
way'. Suggesting often permits the subordinate to retain his
dignity and sense of participation more than if he was given a
direct order. For the long term, the power of suggestion is
likely to be a powerful toct in the manager’s kit.

Supplying Objectives : A manager often personally supplies
objectives which will allow members to work together. These
organizational objectives do not usually appear automatically.
Effective objectives are more often the result of deliberate action.
The manager must see that the organization is always supplied
with suitable objectives.

Catalyzing : In organizations some force cften is required to start
or accelerate movement. A manager may provide this force.
When he is doing this, he is acting as a Catalyst. He sfirs hijs
subordinates to action.

Providing Securily © In organizations, personal security is often a
significant factor. A manager can provide a large measure of
security by maintaining a positive, optimistic attitude, even in
the face of adversities.

Representative . A leader is usually representative of his organiza-
tion. It's the leader's impression that creates the image for the
entire organization.

Praising : A good manager will always praise the employee for
doing a good job. This aspect can help to satisfy the need of
self praise by sincere efforts.

Other qualities which a manager has to exercise to play therole of a
leader are :

Decision Making : An executive who makes decisions can always
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get things done. He has to get and make decisions for making
other people do their jobs. An executive's ability to make decisions, of
course, depends upon the authority given to him by his superiors.

Drive : He gets things started and keeps them moving. His
project will not collapse after a quick beginning if he stays with
them until the final destination is reached.

The problem of discovering and applying principles of leadership is made
complicated by three facts:

1. The search for principles is itself a difficult task on which only a
beginning has been made,.

2. The laws operaling ir any real situation are probably complex and
numerous, so that the net effect ¢f any one principle is not always
dominant or clear.

3. There are large elements of skill in the application of leadership
principles. The response of a person or an organization to a
leader’'s action will depend on how the leader carries out his
intentions as well as on the principles that guide his effort.

To illustrate what is meant by an established principle of leadership,
three principles are given below together with some illustrative research
data :

(a) Employees are likely to be more productive and have higher
morale under general supervision than under close supervision.

(b) Employees-centered supervision is likely tc result in higher
productivity than is production-centered supervision.

{c) The performance of a subordinate depends in part upon the
degree to which he becomes a member of a work group which
is characterized by group pride, cohesiveness, solidarity.

Human Relations : Neglect of human relations is the greatest
drawback of an executive who possesses a number of other
qualities that make an efficient executive. He must clearly under-
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stand that he achieves all his objectives through the people he
works with, the people who work for him, and the people he works
for. He must build social relationships with these people.

Communication : An executive must acquire and develop oral and
written communication skills. Telling people what they need to
know in ways they clearly understand is one-half of your communi-
cation and listening is the other half. Talent and self expression
is necessary in every phase of the executive's job. The function of
executives are "first, to provide the system of communication; secondly,
to promote the securing of essential efforts; and third, to formulate and
to define purpose™.

According to the periodical “Computers and Automation” June 1969, vol.
18. No. 6, in article "“Leadership in Changing Society”, the importance
of communication is, ““Communication is undergoing revolution today as
great as that occurring in energy. ... intellectual attainment of the highest
order will be required for leadership in such a situation”.

if our ability to draw upon the information created by those who went
before us is a uniquely human characteristic, the communication, which
includes important elements of education, is close to being the essence
of humanism.

Imagination . New ideas must come to him and they must be expressed
through him.

Personalify : It is absolutely necessary because he has to work with his
co-workers. Leadership is the perscona! relationship of one individual
to others. Personality and its impact can make or break drive for
success. To be a good leader, you have to be: 1. liked, 2. feared, 3.
respected, 4. trusted, 5. admired.

Curiosity :  Questioning must be part of an executive's nature and he
must have tremendous thirst for answers.

Action : Unless and until he makes decisions and asks, he cannot
expect his subordinate to ask.

Brains : He must have sharp intelligence and krain power which
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possesses quality, quick thinking. He must be mentally alert; decisive
and logical. His memory must be associative, retentive.

Skills :  An executive must have broad knowledge of his job and
responsibifities. He must be in a position to speak with authority and
experience and knowledge.

Selflessness : It is an important quality of a good leader.

Planning : The space programme seems the most obviously successful
example of systems planning - and it is systems planning which will be
required of America's leaders in ever-increasing application for the
future. “We must develop new managerial techniques and new organi-
zational forms", said Sarnoff.

The Nature of Planning

1. Considering the purpose, objective or mission to be
accomplished;

9. Determining what can be done to achieve purpose, objective or
mission, and, in how much time; &nd

3. Choosing the most effective and feasible action to be taken.

There are more qualities of leaders which are given below: Self-analysis,
training suborcinates, judgement, delegation, positive thinking, loyalty,
performance, reduce paperwork, reporting, fact to face dealing and
skiliful dealing with co-executives.

Business leadership especially will require as great Intellectual subtlety
as political or academic leadership, for the businessman must henceforth
move in a broader world. In fact, only to the degree that the status and
involvemert of business leadership are upgraded, will any economy
based on free enterprise prosper. In managing for effectiveness, a
leader must be able to diagnose his own leader behaviour in light of his
envircnment. Some of the variables which he should examine include
his subordinates, superiors, associates, job demands and the organi-
zational setting. This list is not all-inciusive, but contains interacting
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components which tend to be important to a leader in most organiza-
tional setting:

He must be able to obtain the following objectives :

To raise the level of employee's motivation.
To increase the readiness of subordinates to accept change.

1
2
3. To improve the quality of all managerial decision.
4, To develop team work and morale,

5.

To further the individual development of employees,

Conclusion

Until recently, only a relatively few experts in government, indusiry,
business, labour and universities worried much zabout productivity. But
the deteriorating position of U.S. in the world market and the slow pace
of our economy have posed great challenges before the present-day
manager,

National Commission on Productivity

Creation of this commission on productivity by President Nixon in dune,
1970, to focus national productivity improvement to the quality and
position of the United States in world trade, is a very encouraging step.
This commission is composed of top-level representatives of business,
labour, the public and government,

The commission is called upon to undertake a much expanded programme
including research, field, and public information activity to foster
productivity growth.

The image of the modern manager is a changed one compared to his
counterpart only a decade ago, because he has to involve himself with
the productivity problem also today on a priority basis. Dr. Nakanishi,
Managing Director of the Japan Productivity Center is correct when he
says, “In order to cope with the problem of human alienation, we must
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endeavour to respect the dignity of each individual in an organization
and to identify his goals with those of the organization. At this stage
of progress, it is, hence, important that we add the principles of
participation, fair distribution of productivity gains, and proper
delegation of authority to the productivity movement.”?

In essence, manager has to play the role of a leader in the area of
productivity movement if this country still wants to claim itself one of
the most efficient industrial nations of the world.

Secretary of Commerce and Chairman National Commission on Pro-
ductivity, Mr. Peter G. Peterson, has said in a recent interview, “Each
0.1%, gain in the nation's real output translates into an additional $1
Billion in real resources.”*

3. Productivity & the Global Market—Plant Operating Management, May, 1972,
4, The Chaillenge: Increasing Productivity—Plant Operating Management, May 1972,
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(iv) All heavy vehicles, like jeeps, should be banned in cities. Further,
Government should ban use of all vehicles developing more than
70 B.H.P. because they give a mileage of less than 6 kms./litre.

(v) A strict and vigorous enforcement of speed restriction and
lowering the speed limit by 10 kms. per hour would save a sizeable

amount of fuel.

(vi) Cities and towns having round about routes, to regulate
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The present energy crisis is though a global phenomenon, its impact is being
felt more and more by the developing countries since most o_f them meet
their requirements of ‘liquid energy’ from imports. It will be naive, however

to say that the present crisis is a passing phase and would soon be ov:er once
the oil-rich nations revert themselves from the politics of crude oil to the
economics of crude oil. On the contrary, this crisis has brought to the fore
the ever-creeping imbalance which the Indian econemy had been experien-
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traffic, must be removed and more scientific flow patterns
evolved.

(vii) It has been established through studies that proper inflation of

tyres would save about 150 litres of petrol per year per car and
proper tuning would save 225 litres of petrol per year per car,
These figures should emphasise the necessity for a country-wide
campaign on the need for proper tuning of the automobile. Such
a campaign should be carried on by Indian Oil Corporation,
manufacturers of automobiles and automobile components,
Automobile Associations, etc. It means that 10 to 15 percent
of petrol could be saved or, alternatively, 15 to 20 percent extra
kilometers out of the same litre of petrol could be got if the car
is properly tuned. Further, proper driving habit of the car also
saves fuel. With these things in view, the following measures
may be initiated :

(@) Films Division to produce a documentary film on how to
keep one's car properly tuned and how to drive the car in a
correct manner and this film should be given the widest
possible publicity.

(b} A nation-wide training programme in the proper and scientific
method of tuning cars for unemployed engineers, garage
foremen and others should be conducted within the next
3-4 months by Indian Qil Corporation in cooperation with
NPC, Indian Institute of Petroleum, Indian Institutes of
Technology, Indian Institute of Science and Regional
Engineering Colleges and Polytechnics. All the retail outlets
of Indian Oit Corporation should be persuaded or compelled
to either employ a fully-trained engineer or mechanic in
properly tuning the automobile or to offer a place in their
petrol pumps for such self-employed persons to practise
their trade. Loans with reasonable rate of interest should
be advanced to such of those trained engineers and mechanics
who want to assist car owners in properly tuning the vehicles,
for purchase of simple instruments and tool kits required for
tuning the cars.

(c) Manufacturers of carburettors should be asked to manufacture




only the smallest size of the main jet of the carburettor for
spares and to manufacture new carburettors only with the
smallest size jet installfed, As a result of this there may
be slight loss of power and accelerating capabilities of
the wvehicle, but there will be a net saving in petrol
consumption,

(d) Octane value of the motor spirit should be increased from its
present value of 79 to 83 so that manufacturers of automobiles
may be asked to increase the compression ratio of their
car engines correspondingly, which will resuit in a 10
percent fuel saving as a result of the increased ITTO-cycle
efficiency.

(e} Almost a tonne of steel is used in the manufacture of an
Indian car. There is a considerable scope of reducing the
weight of the car by more extensive use of non-metallic
materials like plastics etc. Manufacturers should be asked
to build the car bodies out of fibre glass reinforced plastic,
if it works to be economical. Since the volume of production
of automobiles is quite low, manufacture of FRP car bodies
can be feasible. A 15 to 20 percent saving of petrol can be
expected on every car fitted with FRP body.

Action Plan for Saving Kerosene Fuel

(i) The working hours should be advanced by one hour. Assuming

(i1

that 50 percent of the kerosene is used for lighting purpose, which
are used in hurricane lanterns and wick-lamps, each of which
is assumed to work for 4 hours a day in approximately 8% million
households, the approximate savings on this works out to be
about 0.26 million kilolitres per year. The savings on account
of advancing the day light would be more in summer and autumn
months than in winter.

The burning of kerosene in forging and heat treatment furnaces
and boilers may be banned except where protection of atmosphere
is necessary as in some cases like brightly drawn non-ferrous
metals etc. and/or where low sulpher content is desired.
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Action Plan for Saving Aviation Kerosene

It is suggested that the maximum cruising speed of the civilian jet
aircrafts be brought down by 15 percent or so and also instruc-
tions be issued to pilots of aircrafts to use only one engine
while proceeding to the take-off point on the runaway and similarly
to shut off one engine soon after the aircraft has landed on the
ground.

Action Plan to Reduce High-speed Diesel Qil

0

(ii)

About 15 to 20 percent of the diesel fuel can be saved easily,
provided the maintenance practice of our vehicles is improved,
which is not difficult. This is because the specific fuel consumption
is so closely related to the maintenance effectiveness of a vehicle,
Although it may take some time to make an impact, a beginning
could be made by providing training in maintenance practice
on an extensive scale. Polytechnics and 1.T.ls. can undertake
such training and the staff can be given the necessary
orientation.

For all diesel driven vehicles a compulsory preventive maintenance
schedula should be enforced. A time limit of 6 months from now
can be given. Since majority of the vehicles are under road
iransport organisations in public sector, it should not be difficult
to enforce this regulation. In particular all diesel-driven vehicles
shouid contorm to the following :

(2) atieries shouid be in periect order and self-starters should
-2 in perfect condition.

(b) All fusl injectors should be ground after every 10,000 kms.

(c) All fuel injection pumps should be calibrated after every 40,000
kms. and all fuel fiiters be changed after every 20,000 kms.

Each vehicle must possess a certificate duly certified by a competent
or recognised authority to the effect that the above-mentioned
items of work have been carried out.
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(i) Notwithstanding what is mentioned in the last para above, after 6
months every diesel vehicle that is smoking heavily should be
challaned on the spot and if the defect is not rectified within a
reasonable period of time, it should be impounded and taken off
the road. The traffic police in the country should be trained to
assess the extent of smoke nuisance from diesel vehicles
qualitatively according to the methods prescribed by Indian
Institute of Petroleum or indian Institute of Technology, Madras,
so that they can take on-the-spot decisions about erring vehicles
and challan them. The Motor Vehicles Act should be suitably
amended to ban heavily smoking vehicles from plying on the roads.

(iv) Public road transport organisations should initiate studies
immediately to make a more rational utilisation of their fleet. It
has been pointed out by several authorities on transportation
systems, that on the basis of network analysis, a system of
rerouting and rescheduling of the buses could be worked outin
such a way that in most of the cases the efficiency could be
doubled even with the existing resources.

Action Plan to Save Fuel Oil

All the existing boiler and furnace operators should be trained in
the proper method of preparation of fuel oil for burning to ensure
its proper combustion. While operators of medium-sized boilers
are supposed to possess boiler proficiency certificate by law,
there is no such law for furnace operators. The Factories Act
should be suitably amended to make it mandatory for all furnace
operators to undergo training in efficient operation of furnaces to
be conducted by Engineering Colleges, Polytechnics, NPC etc.
Even boiler operators who possess boiler proficiency certificates
should be trained once again in the efficiency aspects of boiler
operations.

Action Plan to Save Coal

() As many boiler operators as possible should be trained in the
efficient operation of coal-fired boilers during the next 6 months.
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Alternatively, in order to have a multiplier effect, teachers in
Engineering Colleges and Polytechnics should be trained in
efficient boiler operation, so that they could in turn train a large
number of boiler operators in the efficient operation of boilers.
The training programme for the trainers should be organised by
NPC's fuel efficiency service.

(ii) The most important factor affecting the efficiency of coal burning
particularly in the solid bed form on the grates is the size of coal.
Unless coal is properly sized and sieved according to the
specifications for which it is meant, the efficiency of coal burning
will be severely affected. Another very important factor which
affects the combustion efficiency is fines (- 3mm size) in coal.
Too much of fines in coal ~ say greater than 20 percent — reduces
the combustion efficiency drastically. In fact, even if the quality
of coal deteriorates, it does not affect combustion efficiency as
much as fines in coal do.

it has been pointed out by Anglo-American Study team on productivity
as early as 1952 that the use of double screened coal in locomotives
reduces fuel consumption by as much as 20 percent. Though at
present there are regulations in respect of coal size, this is conformed
to only on paper. Consumers receive coal with lot of fines. Fines are
a nuisance in burning, they cause fires in ceal-yard and they contribute
to heavy transit losses. Elimination of fines in coal will improve
combustion efficiency and save avoidable wastages of coal. A national
policy in respect of utilising fines must be evolved.

Fines should be separated from regular sized coal at the pitheads by
installing screening equipment. Fines thus accumulated at the pithead
should either be briquetted with a suitable organic binder or diverted to
the pithead thermal power stations. By this a minimum of 15 percent
of coal being presently burnt in major industries and the locomotives
could be saved. This saving amounts to approximately 3.5 million
tonnes of coal annually.

(i) Most of the coal burning equipments do not have waste heat
recovery equipment attached to them, as a result of which lot of
avoidable wastage of heat is taking place to the atmosphere. Over
the next 2 years or so, installation of waste heat recovery devices
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should be made compulsory for all coal burning equipment, be
they boilers or furnaces. A minimum of 10 percent saving is
possible and the rate of return on investment on waste heat
recovery devices is quite attractive.

Action Plan to Save Electricity

(i) By advancing the clock by one hour, it would enable us to save a
minimum of 10 percent of the lighting in domestic and commercial
sector, which amount to about 0.5 billion kilo watt hours.

(ii) After 11.00 p.m.,, every night only half the number of street lights
may be kept burning, thus saving some power. Neon signs, and
commercial advertising lights may be allowed to be switched on
for only one hour everyday in the evenings. The use of fluorescent
tube lights for street lighting should be encouraged.

(iii) In order to discourage conspicuous consumption of electricity,
special tariffs for electricity for use of air-conditioners, cinema
houses, public buildings, etc. may be thought of.

(iv) Electrical loads of very low power factories should be disconnected
altogether instead of imposing a penalty as is done at present by
some electricity boards after initial warning.

(v) A stricter control and vigilance over distribution of electricity
should be exercised, because theft of electricity robs the electricity
boards of their legitimate revenues, The loss on account of theft
of electricity along with transmission losses are as high as
16-18 percent.

Our commercial energy requirements are met by coal, petroleum and
hydro-electricity. While we should make efforts to save avoidable
wastage of all forms of energy, we should make special efforts to achieve
substantial savings in petroleum, the bulk of which is imported at an
enormous cost to the nation. Some actions at national level which are
common to all types of fuels are detailed below :

(i) The year 1974 should be declared a “Fuel Efficiency Year".




comfortable in accepting without much data or analysis, the author's
opinion that “one of the greatest tragedies in the economic annals of
India is the alienation of the people and the government from the
business class immediately after the Second World War” (p. 12). The
reasons advanced are two: Firstly, the malpractices of a number of
big business, and secondly the increase in industrial disputes on
account of the failure of management to take note of the changes in
the aspirations or expectations of workers for wages and better working
conditions etc. While there is some truth in these arguments, it
seems that the major factor, i. e. the economic situation, has not been
given due weightage. This seems to be an over-simplification of the
developing economic phenomena which overtook most of the developing
countries of the world after the Second World War. Perhaps, it
would have been better had there been more detailed statistical facts
and analysis to support the authors’ generalisations about the emerging
trends. However, some of these chapters provide valuable insights
into the issues, and are well documented. One, however, cannot
help feeling a little perturbed why topics as the ‘Role of Management
Consultants’ and the ‘Mobility of Managerial Personnel in the Public-
Sector' have been ciubbed together.

Part Il of the book which deals with the executive and supervisory
development programmes run by different universities and institutions
in India, seems a more painstakingly compiled section, which tries to
coltate and present valuable information. With the issues outlined
in this section becoming increasingly important with the rapid industrial
development in this country, and the growing need for supervisory
and managerial training, practitioners should welcome a reference
source that brings together much relevant, although scattered, in-
formaticn at one place.

Prof. Das Gupta has done an admirable job of surveying the complex
subject of executive and supervisory development programmes.
Beginning with an overview of the case for executive development in
India, this section is broken into 7 chapters on the nature and scope
of executive development programmes, in-Company Programmes,
National Agencies and University Programmes. There is a separate
chapter on Supervisory Training Programmes. This section is dealt
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Part Iil, entitled ‘“‘Professional Managers and Managerial Revolution”,
contains four chapters : one dealing with ‘the concept of Professional
Managers'; the second envisages ‘the Concept of Managerial Revolu-
tion": the third tries to identify some of the ‘trends towards managerial
revolution in India' and the last tries to assess the ‘government and
business relationship’. This part outlines some theoretical concepts
about professional management and a managerial revolution. The
papers are well documented. The author has ably summarised the
findings of social scientists and maragement experts, and it is interes-
ting to note that he has tried to point out that there is a growing
trend towards a managerial revolution in India in both the public and
private sectors of business and industry. To quote :

“The efforts of the management in both the sectors of business
poignantly discloses the fact that the process of managerial
revolution in India will reach the highest point when the employers
and employees iron out their differences in an atmosphere of
democracy. In the managerial revolution in India, there is no
class struggle between owner-managers and employee-managers.
If at all, it is a conflict between two styles of management—
authoritarian and democratic” (p. 266).

While one may not disagree with the author’s views, one may have
doubts whether such an ideal point—when the employers and the
employees iron out all their differences—is likely to be reached.

The last chapter deals with Governrent and business relationship,
where some sweeping generalisations have been made—e.g., 'business
has complete faith in the ideclogies of government’, and the ‘govern-

ment has no distrust against business in private sector'—without
i dbm il Aar kot s ~fF hiicinaceaes arna heinm refarrad
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due to the tunnel vision of its officials and not on account of
being anything basically wrong with the ideologies and policies
of the government". (p. 279-280).

One can only hope to share the pious optimism, if one has concrete
evidence behind such observations,

On the whole, although itis well-written and documented, one finds
it difficult to trace a continuing theme flowing through the book.
Further, even though the papers contain valuable insights and point
toward new directions for more research, yet a uniform organisational
framework for presentation of diverse topics does not present itself,
and one gets a feeiing that it may be more akin to a book of readings.
The book is a welcome addition to the growing corpus of literature on
Management Topics in India, and shall be useful to students and
managers alike.

A Management System for the Seventies

John Argenti

George Allen & Unwin Lkid., London (Available in India from Blackie & Son Ltd.,
103/5 Walchand Hirachand Marg, Bombay-1}, pp. 254, £ 4.00,

Reviewed by Rakesh Kumar*

John Argenti's book titled, ‘A Management System for the Seventies’
offers solutions to the management problems of today and tomorrow. It
predicts the various problems managers will be facing during seventies.
The book is not another theory of management, instead, it is a down-to-
earth practical step-by-step system of management. It identifies just
what managers should do and how they should do it over the next few
years to ensure that the organisation they work for continues to be
efficient in spite of the frend that management is becoming every day a
more difficult and intricate task. Management system for the seventies
has been built up in three main stages. First of all five essential
components of management have been recognised. This simplest

*Assistant Director, Management Services Division, National Productivity Council, New Dalhi.
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possible system has been called MSo (Management System-zero). In
the second stage trends in the Seventies have been described. Fifteen
major trends in science, in technology, in economics and in politics that
will have major bearing on how managers would manage during the
Seventies, have been identified. The study of these trends is an eye-
opener for the readers in management. In the third stage, effect of these
trends on each of the five components of management has been
examined. At this juncture, a reader feels convinced that there is need
to modify the management system MSo. Mr. Argenti introduces here
the modification in steps and calls the new management system MS70.
This system is valid for all levels of management in all types of
organisations and contains all the important factors that will spell the
difference between success or failure in management over the Seventies.
The book is presented systematically. Care has been taken to present
the material in a lucid manner without inflicting any monotony on the
reader. The author writes with clarity and in a simple style. The book
is a must for enlightened managers and students of management to cver-
come the obstacles during the Seventies.

Efficiency and Audit of Public
Enterprises in India

Laxmi Narain
Orient Longman Ltd., New Delhi, 1872, Rs. 32.00

Reviewed by Anonymous

This study has been sponsored by the Research Programmes Committee
of the Planning Commission. It successfully attempts to break new
grounds as far as efficiency audit of public enterprises is concerned. |t
is necessary to mention here that this is the oniy book yet published
anywhere on the subject. As a poineering attempt, the study has
several qualities. It is thoroughgoing, objective and analytical. But it
suffers from certain important limitations. The author acknowledges
the existence of many complex and diverse factors that affect efficiency
of public sector units. He also acknowledges that these are not always
easy to quantify. His adoption of the studies by the Comptroller and
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Auditor General of India for the purpose of scrutiny is, therefore,
understandable. However, this study would have lived better up to
expectations if the CAG's efficiency audit functions were appraised from
the standpoint of individual pubtic sector units, the kind of trends
noticed in efficiency and the assessment made by the CAG with
particular reference to any inconsistencies between them. [nstead, the
data discussed in the study are primarily those available in CAG's
audit reports.

It is well known that the public enterprises suffer from many constraints.
Also well known is that these units are not commercial-oriented.
However, the way and the extent to which non-commercial orientation
influences the commercial working of these enterprises has not been
charted out in the study. Thus, it is easy for the public sector units to
fall back on non-commercial motives when they fail to show commercial
results. This is, however, only one part of the story. The other relates
to the norms of efficiency that one notices in different facets of working in
these enterprises in the public sector. There are more efficient ard less
efficient units from the overall point of view. However, some less efficient
units may have particular aspects of their working efficiently which, even
more efficient units could follow with benefit. Efficiency audit conducted
by the CAG has religiously thrown up pointers to this effect since 1963
when the Audit Report Commercial started appearing as a separate
volume. The lessons drawn from them, either by the enterprises
themselves or by the Government, have been very indifferent indeed and
one notices the same type of pointers being thrown up from year to year.

The author also does not acknowledge the process of metamorphosis
through which the exercise of audit has been passing even before the
recommendations of the Administrative Reforms Commission. From
routine fault-finding, the audit report has already become a professional
appraisal of performance. But the author does not appreciate this
particular point of view and goes on to suggest that audit should not be
fault-finding and that shortcomings should be judged in the context of
the situation in which they have arisen. These are all true but when
shortcomings pointed out are ignored by .the enterprises, which in fact
are meant for their own benefit, one cannot but look askance at the
standpoint of the enterprises and the peculiar defence that they try to
put up. Moreover, in the context of efficiency or performance audit, one
should not underrate the importance of the traditional role of audit,
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particularly with respect to the type of shortcomings noticed in different
audit reports, such as overspending, underrecovery, overpayment, etc.
From this point of view, efficiency audit or performance audit cannot
substitute propriety audit in the context of scarcity of resources through
which the country has been passing. The public sector has been a major
recipient of these resources and it is on its performance that resource-
generation in several key sectors of the economy would depend. In the
circumstances, such drainage of funds into unproductive and wasteful
channels should not be allowed to continue at least without comments
from the CAG.

These criticisms, however, do not detract from the value of the book
which should be read with interest by students of industrial and
publfic economics.

Labour and the American Community

Derek C, Bok
John T. Dunlop

Affiliated East-West Press Pvt. Ltd, New Delhi, 1974, pp. 542, Rs. 15.00
Reviewed by V. K. Goe!*

Over the last two decades, there has been a continuous flow of literature
on trade unionism—both in the developed and the developing nations.
Most of them, however, view trade unions as an interest group rather
than a socio-economic institution. The 'interest-group approach’ not
only brings a certain amount of subjectivity into their analysis, but also
colours the judgment which they pass on trade unions. I[tis in this
context that the “Labour and the American Community” written by two
eminent labour economists of the world is a refreshing deviation. An
outcome of a detailed study undertaken by the authors under the aus-
pices of the Special Studies Project of the Rockefeller Brothers Fund, the
study can more appropriately be regarded as a text book on *“Sociclogy

*Deputy Director (Research), National Productivity Couneil, New Delhi.
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of Trade Unions'', irrespective that it primarily deals with Trade Unionism
in the American soii.

The study begins with a sketch of the opinions held by the public and
several major sub-groups about the trade unions. Interestingly, in spite
of the fact that America is one of those countries where the trade union
movement is strongest, trade unions are still among the least understood
of socic-economic institutions. In the first place, an average American,
and for that matter people everywhere, view trade unions as an extra-
societal institution meaning thereby that it should be free frcm the
weaknesses with which the society at large suffers. For example, while
an American would vote for curbing the trade unien power, he is indeci-
sive when it comes to the power of multinational corporations. Similarly,
people by and large accept the workers' right to organise, but are
reluctant to accept the ‘right to strike' which is, in fact, only the other side
of the same coin. The study highlights many such ambiguities and
ambivalencies in thinking of people when it comes to trade-unionism,

Starting from the opinion survey, the study covers the whole gamut of
interrelationships between unions and members, union and management
and unions and the community. The whole analysis of this multiple
social interaction and the inferences drawn therefrom have many valid
points not only for the unions, empioyers and governments of the deve-
loped world, but also for their counterparts in the third world. In
particular, it helps the governments of the developing countries to solve
their dilemma as to whether unions are worth having. To the trade
unions of the developing countries like India, it has even a greater value
since it attempts to tell them, through what appears to be the prescriptions
for American labour, how can they avoid excessive government control
on collective bargaining, how to maintain and increase the importance of
the union to its members, how to develop the required knowledge and
talent to meet the challenges ahead, how to develop an organisational
structure to meet these challenges and so on. It should be presumed that
once a government understands, the necessity of trade unions and trade
unions undergo the above process of their development, the attitude of
employers would no longer be a problem. In short, the study provides all
those who are concerned with frade unions and trade-unionism with a
fresh approach to lock at the unions in contemporary societies as also a
new perspective with which to look ata number of stubborn problems
that are inherent in trade unionism,
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Indian Labour : Problems and Prospects

V.B. Karnik
Minerva Associates, Calcutta, 1874, pp. 286, Rs. 39.00.
Reviewed by V. §. Mahajan*

It is well recognised that labour plays a pivotal role in economic
development. A healthy, contented, dedicated and well-disciplined
labour force helps promoting rapid industrialisation. On the contrary, a
discontented, dissatisfied and undernourished labour force retards
economic develcpment. Therefore, there is little conflict between growth
and distribution ; for if fruits of development are not shared by those
who play a pivotal role in this process, we would be facing a discon-
tented and undernourished labour force notin a position to promote
growth. However, without a concerted effort in a capitalist or semi-
capitalist (or partially socialistic) economy labour is unlikely to get its
due share in the npational product. It is here that trade union
movement assumes special importance. It is through such a concerted
action that workers would get justice. At the same time toco much
unionisation would he as much damaging to growth rate as under-
unionised labour.

The bock under review is written by a veteran trade union leader Shri
Karnik and contains articles and papers written by him in Sixties and
Seventies. The author covers practically all aspects of trade union
movement in India. He starts with tracing out factors behind its slow
growth in the past and how the British Government looked down with
suspicion on such a movement and employers—quite a large number
among them being British—were equally not reconciled to the growth of
such a movement. Then he spells out the role played by lawyers,
doctors and members from other professions in promoting the image of
trade union movement in its early stages, especially ata time when
workers were completely ignorant of this movement. There are a couple
of write-ups on the attitude of communists to trade union movement.

*Lecturer, Department of Ecanomics, Punjab University.
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“The only thing that interested them (communists in the late Twenties)
was revolution which they thought, was just round the corner. In the
name of that imaginary and iliusive goal, they harried workers from one
demonstration into cother. Workers revolted against this Communist
Policy of constant and perpetual struggle and left them and their
Unions”. (pp. 126-27),

During the inter-war period (1919-39) under the leadership of political
leaders like Gandhiji, Dinabandhu Andrew and others, the trade union
movement made a rapid progress ; and the British Government had duly
recognised this fact when it rushed through legislation recognising trade
uniens and providing various welfare facilities to workers under the
Indian Labour Acts. Dinabandhu Andrew, a foreign missionary and a
close associate of Gandhiji, had played an important role in encouraging
the growth of trade union movement, especially among railway workers.
Mahatma Gandhi had concentrated his attention on textile workers of
Ahmedabad, and ‘“looked upon the Textile Labour Association of
Ahmedabad as a laboratory for his work amongst labourers"”, (p. 139).
The Textile Labour Association was an ideal association of workers
which earned high reputation even among the foreigners. Gandhiji also
developed the idea of Trusteeship in business which suggested that
employers should not regard themselves as owners of means of pro-
duction, but mere trustees, and take the amount out of profits just
sufficient for their maintenance, and rest should be spent for alleviating
economic status of workers and for general social welfare.

There are articles devoted to the post-war (or recent) growth of trade
union movement in India. The author has laid particular stress on the
growth of unions among the white collared employees (including officers)
in Government departments, public sector undertakings, banks, insurance
companies etc., a thing practically unknown in the pre-war period. The
author also focusses on strikes by Central Government employees,
recommendations of the Third Pay Commission and National Labour
Commission, unionisation among women workers and their service
conditions—just fo name a few topics.

The book would be found extremely usefui for all those interested in the
labour movement in India and particularty by students of Indian {abour
problems. The book is well written and adequately supported by facts
and figures. One, however, feels that the price is rather very high.
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Development Administration in India

Edited by V. A Pai Panandiker
The Macmillan Co india Ltd., Delhi, 1974, pp 238, Rs 75.00.

Reviewed by C. V. Rau®

The absence of suitable systems and methods to translate the pro-
grammes included in the Five-Year Plans into concrete operational
activities with utmost economy of time and resources calls for a review
of development administration. The very focus on and concern with
development administration has compelied the development of a sysiem
of thought capable of integrating complex socio-economic and political
systems, operating in hitherto forbidden areas of public administration.

The traditional theory of administration with its own limitations, needs
a change. The nucleus of the new theory of development administration
lies in its capacity to bring about an agrument between the pragrammes
designed to change the structure and behaviour of the various institu-
tions, to develop an acceptance for change, and to conduct the various
activities to sustain and support the objectives.

With these in the background, conceptual and operational level problems
are dealt with in this book. Distributed over a dozen chapters, it deals
with a number of problems regarding development administration.
Mr. Sen’s article, "'Formulation of the National Plan—The Basic Process
and the Machinery”, deals with the complex processes involved in entire
planning and problems associated with it.  Articles of particular interest
are by M/s. Pai Panandiker and Kitchlu in chapters 1V and V respectiveiy.
Mr. Panandiker views that in a planned economy like curs, a discrete
programme becomes the crucial instrument for transiating the plan into
a set of concrete action. In addition, it focusses on the lack of planning
and more so its management in india. Mr. Kitchly, in chapter V points
out the lacunae in the present system of project management and their
remedies.

Further, articles by M/s. E.R.K. Menon and M.J.K. Thavaraj which

* Assistant Director (Ressarch), National Productivity Council, New Dalhi,
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concentrate on Financial Control and Performance Budgeting in India,
assert that the present system of financial control is not very effective
and this can be done only by performance budgeting and implemented
through proper management.

Finally, the article by Mr. Khosla, is a timely one, wherein problems of
research and the need for research in development administration are
discussed in detail.

It is high time that a serious thought be given to this problem of
development administration. Being the first book of its kind in India,
it can help a professional administrator and serve as a guideline to a
student.

Wage Incentives : Theory and Practice

Ed. G.K. Suri,

Sri Ram Centre for Industrial Relations and Human Resources, New Delhi, 1973, pp. 23,

Incentive Systems in Sales Organisations

G.K Suri,
SRC. Mew Delhi, 1973 pp. vii4-131.
Reviewed by G.R.S. Rao*

Incentive systems are increasingly being adopted in the developing coun-
tries and argued for as a means to promote productivity. Although
the main objective of the wide range of incentive schemes is increased
production, there are other equally important aims such as improvement
in quality and safety and reduction in waste and absenteeism eic. The
efficacy of any incentive scheme largely depends upon several contextual
features such as an effective managerial organization, an equitable wage
structure, and structure of the labour force and industrial relations. |t

* Deputy Director (Human Relations), National Productivity Councif, New Delhi
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is the multiplicity of the incentive systems and the complexity of con-
textual factors within which incentives operate that offer a challenge to
the managers in designing appropriate and effective incentives in the
developing countries.

It is in this context that the two volumes under review provide a welcome
addition to the literature on the subject.

The value of the edited volume lies in that it essentially provides a con-
ceptual and theoretical treatment of the subject in the Indian socio-
economic context and covers issues such as wage incentives vis a vis
productivity, motivation, behavioural processes, organizational effective-
ness, social implications, supervisory compensation, management
prerogatives and alternative payment methods. The treatise also deals
with the problem from the standpoint of law, unions, managements and
academic viewpoint in the Indian context and specifically deals with
the problems and prospects of wage incentives in the building industry
in India. A six-page select bibliography provides a good supplementary
reading, although some of the significant empirical work have not been
taken note of.

The volume starts with an in-depth examination of the problems and
prospects of wage incentives on the one hand and an analysis of the
concepts such as motivation and productivity in relation to incentives—
not only for workers hut for several categories including office staff,
supervisors and executives. The potential of incentive schemes to play
a diversified role of motivators of workers, monitors of human resource
utilization and mechanism of industrial productivity has been appropri-
ately brought out as one of the issues in the area of man-management
in the Seventies.

Sheth's paper on Social implications of wage Incentive Schemes (pp
107-124) discusses the problem of incentives at the micro-level and yet
very happily integrates a wide range of sociologica! factors that influence
the functioning of incentives. Other papers deal with various specific
aspects of the problem. Yet all of them, very truly, suggest that
incentive systems operate within the framework and are influenced by
the structure of industrial relations at the macro-level, which in India is
characterised by managemenis’ concern for productivity and linking up
wages with productivity, workers' (and unions') primary insistence on
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minimum (living wages) before preduction and productivity could be
talked ahout and the dilemmas before the Government in relation to the
industrial refations policy and problems. Hence, treatment of the
problem of incentives in the Indian Context at the macre-level would have
been very rewarding and useful for pclicy makers.

The criticai summing up by the editor brings out the entire range of
incentives alongwith their pros and cons and the situational characteri-
stics faveouring their use.

The second voiume is based on empirical data drawn from sales organi-
sations and preoves a useful complimentary work on incentives.

All said and done about incentive systems, the volume under review
underiines a significant fact that “liti'e empirical work has been done on
the results of profit sharing” thus pointing to the need for research in
this direction. Unfortunately in India, there is a woeful lack of data in
this area. Before various incentive schemes get fixed up in ideological
and interest fixtures, the impact of various systems of incentivas in
divergent industrial relations situations need to be empirically analysed.

A limitation that often shows up in a volume of this type, composed of
papers written by varicus authors at different times and for different
purposes, becomes evident on p. 59.

The volume is richer in its theoretical and conceptual content than in
empirical data, although this was aimed “at satisfying the need for a data
based publication in this area”. A publication of such a major coverage
would be expected, normally, to take note of publications based on
empiricat studies (covering as many as 50 industries in India) that
preceeded it

Also in a work of this nature which sought to analyse the problem of
incentives in the Indian context, coverage of the impact of major market
constraints such as shortages of raw material (including power, water
etc.) on incentive systems would have proved appropriate and useful,
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Pricing and Investment in Public Enterprises
New Dethi, Oxford & IBH, 1874, pp. 342, Rs. 35.90.

This book is an outcome of the Seminars held by the Institute of Public
Enterprise at Bangalore in September 1969 and January 1970. it con-
tains the discussion papers by scholars and senior executives, dealing
with the crucial aspects of the working of public enterprises in India
such as accumulated deficits, debi, equity ratio, pricing, township out-
lays and investment, concept of a public enterprise commission and
capitalisation. In addition, it analyses the multifarious problems
faced by public enterprises and constraints operating on their working.

Indian Labour Laws : A Supervisor Should Know

R.B. Seth.
New Dalhi, All India Management Association, 1974, pp. 78, Rs. 8.00.

Considering the rapid industrial development that has taken place in our
country, knowledge of labour laws for supervisory and junior executives
is of vital need since they are the backbone of our industry. They are
the vital links in the chain of management and their main job is to give
effect to the plans and policies of management.

An attempt has been made in this book to give supervisors a basic
understanding of labour laws. |t covers eight enactments relating to
industrial relations, working conditions, etc. They are :

1. The Factories Act (1948);

2. The Industrial Disputes Act (1947);

3. The Industrial Employment—Standing Order (1948);

4, The Indian Trade Unions Act (1926),

5. The Minimum Wages Act (1948);

* Prepared by H.N.D, Gandhi, Librarian & Documentation Officer, National Productivity
Council, New Detlhi.




Productivity
264

6. The Payment of Wages Act (1936};
7. The Payment of Bonus Act (1965}; and
8. The Contract Labour—Regulation and Labour (1970).

Training and Development in Government

A.P. Saxena
New Delhi. The Indian Institute of Public Administration, 1974, pp. 108, Rs. 12.08.

Provides material on training of trainers, types of training, on-the-job
training, training in Government and some problems in post-training
utilization of trainees. The emphasis is on the training of the middle
level administrators. The author discusses briefly the salient features
of training in Government today and highlights the need and importance
of treining proegrammes for public administrators,

At the end of each chapter references/notes are given that make the
publication more useful. A selective bibliography is also given,

Price Trends and Policies in India

A.B. Ghosh
Belhi, Vikas Publishing House, pp. 254, Rs. 35.00.

Galloping rise in prices in general, has put the Indian Economy in a
tight corner. This book attempts to explain the rise in the tempo
of prices in India between 1951-73. The first three chapters deal with
the scope of price policy and some theoretical aspects of price control.
Price trends during the Five-Year Plans are analysed at general price
level, the sectional price levels, and the prices of a few individual
commodities. The auther has suggested some measures for the prices
of individual commodities and of the economy as a whole, keeping in
view the characteristics of developing economy of India.

Black money and monetary policy are dealt with in the Appendices, The
book contains statistical statements and hibliography of books and
reports at the end.
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Financial Planning in the Indian Public Sector
—A Management Approach

B.S. Sharma
Delhi, Vikas Publishing House, 1974, pp. 212, Rs. 35.00.

Problems and processes relating to the financial planning system in the
public sector projects in India are dealt with in the book. It is divided
into three parts :

1. Analytical framework of financial planning ;

2. Financial planning in public sector projects in operating and expan-
sfon periods ; and

3. Concluding remarks.

Planning and the Poor

B.S. Minhas
Delhi, S. Chand & Co., 1974. pp. 141, Rs, 25.00.

Consists of four essays written at different times between June 1969 and
March 1973. Broadly, Chapter | traces the evolution of objectives and
strategies of planning in the Nehru era, followed by a critical appraisal
of the Fourth Plan. Chapter Il, an outcome of a seminar held in New
Delhi in May 1970, brings out the fact of moral poverty to the forefront,
role of land reforms and suggestions to reduce poverty, Issues
discussed in a seminar (orgarised by Indian Society of Agricultural
Economics) held in October 1972 at Ahmedabad on Rural Development
are summarised in Chapter lll. The IV Chapter, in the form of a con-
vocation address at Punjabi Agricultural University, Ludhiana, in March
1973, epitomises the dire consequences of monetary and fiscal policies
leading to inflation.

A note on the non-feasibility of Draft Fifth Plan, and its inconsistency
with the objectives of “removal of poverty and attainment of seli-retiance"
is appended at the end.
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Regional Development Planning in India—A New
Strategy

R. P. Misra, X. V. Sundaram and V. L. S. Parkasa Rae

Delhi, Vikas Publishing House, 1974, pp. 398, Rs. 55.00.

The question of equity—social and aspatia—has now come to the fore-
front in our develcpment policy. Greater emphasis is being laid on
achieving a balanced regional development and therefore planning has to
be responsive to the emerging problems of the society at various
territorial levels.

The book, spreading over a dozen chapters, reviews the planning process,
shedding light on regional imbalances, their assessment and policies to
solve them. A theoretical framework (a new strategy) is dealt with in
chapters 6 and 7, followed by an operational strategy in chapters 8-11.
Finally, the last chapter deals with the implications of the new strategy.
A selected bibliography is given at the end.

Economic Growth and Technological Change in India

Bipin Behari
Delhi. Vikas Publishing House, 1974, po. 224, Rs 40.00.

Techrological change is important for economic development and the
Five-Year Plars of India have laid much emphasis on it. The present
bock is in continuation of the author's earlier work ““Gandhian Economic
Philosophy'' where the approach to technology and social objectives
were dizcussad.  This book deals with the emerging economic problems
of the country—main'y arising from new impulses in agricultural and
industrial development, resulting in sociological changes. The author
suggests that the various problems can be identified and a suitable
technology developed. The book contains a bibliography also.
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A Critique of The Critique

A.M. Khusro (India's Economic Policy : A Critique and An Approach,
Productivity, Vol. XV, No. 1, pp. 17-36) seems to argue outan ideal case
jor the 'controlmanship' to be supported by well-informed ‘economic
expertise’. In his own words “.. .. .. since nonexpert controls do not
work, what actually works is the market mechanism! In the resuit,
instead of controlling the market the controlman turns out to have been
controlled by the market and black marketeers. ... ... that economic
policy in this country is not informed by economic theory but only by a
non-expert general wisdom. .. ... .. " (pp 19-20).

There is a contradiction in the critique—a basic contradiction which makes
the critique analytically weak. It is maintained that *.. ... what makes
non-sense of price mechanism is basically (1) the maldistribution of
income or purchasing power and (2) the existence of monopoly/oligopoly”
(p 19), whereas the prescription, according 1o the critique, calls for
setting up technical cells “to estimate....... the relevant commodity-
wise elasticities of demand and supply with respect fo /income and
price’” (p.32 Italics supplied). If, as the critique has admitted, the
market mechanism has already been made a non-sense by the maldis-
tribution of income and by the existence of oligopoly/monopoly, what
could be the analytical use of these income elasticities and demand
elasticities, which themselves are based on data from such a market !

“1f the price elasticity of demand (E.4) is small, if the price elasti-
city of supply (Ey) is small, if income elasticity of demand (E) is
small, and if the income elasticity of supply (E'®) is small", price and
quantity control of such commodities are advisable (p.32, Italics
supplied). The expertise of the expert turned out to be conspicuous
by not indicating '‘how much small” could these elasticilies be for
the given situation. Theoretically, they could be anywhere in between
minus infinity and plus infinity (=% < Ea <0 0 < B g o, if
the commodity is not inferior, O < E;; < @, 0 < E* <€ «). Usually, in
welfare states like India, price and quantity controls are exercised
only in the case of essentials, defined as those whose elasticities of -
demand with respect to both price and income are relatively smaller
(‘generally — 1 < Epa < 0,0< E? < 1), in other words inelastic
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ones. If the conclusions of the critique are accepted, it follows that
the size of the resultant black market would not have been big
enough to become “the enemy of socialism”, which again contradicts
with the critique.

The paper seems to attribute, the origin of black earnings 1o some
such ill-conceived controls, and the growth of it to what is called
the propensity to evade fax which is directly related to the prevailing
tax rates. It implies that a reduction in the tax rates would result
in less incentive for evasion. But in actual practice, the tendency to
evade tax has its origin mostly in the economic gains from evasion
and this would be positive and substantial for whatever tax rates
above zero, provided that the marginal monetary gains from such eva-
sions exceed the direct monetary cost of doing so, if any.

—N.K. Nair
New Delhi
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and other levies. over and
abeve the incame lax paid
by the parent comoany,
Certury Spinr
Manutaztoring Co. u1d.,

to the extert of As.7 crorms
per yeur,

EXPORTS -

Why 15 03 (hat the Centory
Reyon Tyrecitd 15 equal 10
the world's best ?

The tesiimany 15 ¢anse
FisINg exLos 10
intesnal.onal mackels

The totat loreign exchange
earming includirg Fayan
Febrics & C-emica’s 5o lar
excexds Rs 5 crores

ty
cared

'sé,

EMPLOYEE WELFARE:

Ce~lury’s workers are happy
beca.se of one of the tinest
housing ¢elonias crovided
g them, aleng with a club
house, & coupetative bazar
and a cred:t soliely.

They enjay the hest
aducational facilites for
1heir children, consisting of
peimary and sacondary
schoale and a collega for
Acts, Scianca and Comme

e
s medical cars is uniqus,

with a Iull fiedgad B¢ bad
hosprtal, and free medicine.

Reciez1i0n. ico, ¢ dear 10
its heart. Vast p'sygrounds,
baaun'u! swimming poals
and pardens, & large libeary.
s own network al reads
and water works and, 1o top
it all. one of tha finest
1ermples in a subl.me
mmasphere-ali thesa
emenitias constantly
growarg in s ze 3nid quatity

cauwraged
sor:8 LU for e amateut
and the s2asnned spoitsmon,

Sl taams have
Any 2 lawel
i

CREATING
EMPLOYMENT:

In uday’s conteat. Century
Rayon's cantiibutian is .
significant, by providing
amployment 1o over 8,000
workers diractly . and
SUEPDIT NG AR eniire
townsh-p dependeat on il

INDUSTRIAL
RELATIONS :

Whal wou'd vou say for &
racerd of mors than sixteen
years af uninteriupied
production. wahout fosing
& ingle ranhoor Cue ta
stske o siife 7 Aelations
with 1ho empioyens sra
wxamplary becsuse of &
diract, lrank and honeat
rapport with 1them acrasy
tha tabla. without sxternal
intervention,

COMMUNITY SERVICE.

tn bmag of calamities Tike
#arthquakas. wars, droughts
and lopds, Canury Aayon
hax sprung to tha cail of

HOLDING THE PRICE—~LINE AND
ENSURING FA!R DISTRIBUTION.

{1} RAYON FILAMENT YARN.

Bomestic mnd Intemationsl Cortury Rbyse's Frican.”
#rices. R Xy As. kg,
Barhay [Ere To Acde | Concourone
Mk Poagt Frcm Uy Fucon o L:--
ARDUND
16.50
nu 1.8
14.22
1047

xciusiva of Exciss duly

Vary rigidly adheting’ 1o the Voluntary sgresmect be
Viscose Rayon Spinrers snd Weaves, Centwy Rayonis
approximately 0% of its praduction directly to Actu o
8l the low prica of Ra. 1421 per kg. and an additional 20%
dhrectly to expocters of Rayon Fabrics, at @ substantisily low
price of Ra. 10 87 per kg

(2} RAYQKR TYRE COAD.

duty voluntarily e ']
not onky linencial heip

byt a'30 providing soluntesrs
and other raiiel measures
RESEARCH AND
DEVELOPMERNT

| | .
]

di y
- l'
;

- /iImmNY

A
#,_‘_._ Jl :
T

i 2 I O Y

Wall equipped |aboratorian
and ajzam ¢l dedic,
sI.enr sis angd

e Century
Royan—ba it the brestrayon
fillamentyarn or tha oy

1prosed tayen

Century Kayon has achieved the twin ohjectives al malntsning
the peica of Tyre Cord balow the Internationsd level and
supplying dirsctly 10 Actual Users,

CAUSTIC S0DA,

To mest the needs of genuing ugara in the presant acute Ehoits
age canditicns, Cantury Chsmicaln 11 foliowing & goiicy of
SuDpp'ving the Bnbire produgtion to Actual Users on the basis of
raat GHiz<a at {3 prigas

hurchgate Beclamato

n, Bombay 400 020,

CENTURY RAYON

Endustry Houste, 159,

CENTURY CHEMICALS

CONCEPT-CR-1503R




Over the years JK have been instrumental in developing
a whole chain of ancillary industrial units.

These are independent units on whom we rely for
processed raw materials, for technicel hardware, for
small and big spare-parts etc.

We share a common economic destiny with them,
And when we grow,we grow together...generating
employment, prosperity, and happiness for all men.

J. K. oreanisaTion

SYNTHESIS OF NATIONALTALENT AND ENTREPRENEURSHIP {i 1T

Cieilg

L}




He does things in style .
He is one who counts.
Two new additions ta his
exciting wardrobe.

Bata Executive
and Bata Consul..
two neo-classics
in shoe styling.

SYMBOL OF
ﬁﬁs‘&m STYLE

¥

Executive 79
Sizes 5-10

Consul Derby 77
Sizes 610



BA's 4-in-1 conribution o Television Recelver sound circuit stages

IF AMP[IHEH 1IMTER
I DETECTOR

[lEI:IHUNIE MIENIJM[IH
Alll]l[l I]HIVEH ‘

FEATURES :

o Elact:anic attenuater repleces conventional volums

contral

e Ditferential peak detector requires one single

Y tuned coil
® Internal Zener Diode regulated supply

o ° ¢ [nherent high stability

n!egra' : ? w“ o Excellent AM rejection—60 dB typ at 4.5 MH:z

¢ Low harmonic distortion

! ® High sensitivity—200 pV Heiting (knee} at

Petual Sies) 4.5 MH:

* Audio drive eapabiity—5 mA p-p
s Ladistorted audio output voltage—TV p-p

MAXIMUM RATINGS, Absulute Maximum Velues, at Ta= 25° C

nput ﬂqul Volnul (helwun Torminals 1 and 2)

23v

Power Supply Current {Terminal §) 50 mA

Power Dissipation:

Up to Ta=m 25° C 850 mW

Above Ta= 25° ¢ Derste linearly 5.67mW/ °C 4
d Ambient Temperature Range: i
| Operating -—40 10 +85° €
. Sieupe —85 ta +160° C ;

The BEL CA SCLS Mmo!nhtc Silicon Linear lmegrated
Circuit with its ac:ancad circuit design peovides a high-
perlacmance multistage sub-syswem for the seund system  For further information, please write to:

ot a Television receiver. The Chief Commercial Manager,

The CA 2035 unilises a 14-tead dual-in-tine plessls E 3 53
natkaze with specially formed leads For o omatie ia
insertcn in suitably punched printed circuit boaed, JALAHALLI—-BANGALORE 560 71

P AYARG-BEL 78

n u




